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专题 1 物理量、单位与测量

1.1 物理量、单位与测量

题型 1：辨认电动势和电势差共用伏特单位（考频★☆☆☆☆）

知识点 　 在国际单位制中，电势差表示电荷通过元件时每单位电荷转移的能量，单位为 。

电动势表示电源向每单位电荷提供的能量，单位也为伏特；两者均满足 1 V = 1 J
C。

电流的单位为安培，电阻的单位为 ；电势差和电动势的单位相同。

答案：伏特；欧姆

怎么认 　 题目出现电势差、电动势及单位配对时，先判断二者的单位是否均为伏特。

例题 1

P0002 | 2022 Oct/Nov | 0654/13 | Q28 | Core

P0003 | 2024 May/Jun | 0654/12 | Q36 | Core

P0004 | 2023 Oct/Nov | 0654/11 | Q37 | Core
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36 Three charged balls P, Q and R are suspended by insulating threads. Ball P is negatively 
charged. 

 
Ball Q is brought close to ball P. The balls move away from each other. 

 

– P Q 

insulating thread

 
 

Ball Q is now brought close to ball R. The balls move closer to each other. 
 

Q R 
 

What are the signs of the charges on ball Q and ball R? 
 

 ball Q ball R 

A negative negative 

B negative positive 

C positive negative 

D positive positive 
 
 

Which two electrical quantities are measured in the same unit? 

A current and potential difference (p.d.) 

B current and electromotive force (e.m.f.) 

C potential difference (p.d.) and electromotive force (e.m.f.) 

D potential difference (p.d.) and resistance 
 
 

13  
 

© UCLES 2023 0654/11/O/N/23 [Turn over 

36 Three charged balls P, Q and R are suspended by insulating threads. Ball P is negatively 
charged. 

 
Ball Q is brought close to ball P. The balls move away from each other. 

 

– P Q 

insulating thread

 
 

Ball Q is now brought close to ball R. The balls move closer to each other. 
 

Q R 
 

What are the signs of the charges on ball Q and ball R? 
 

 ball Q ball R 

A negative negative 

B negative positive 

C positive negative 

D positive positive 
 
 

Which two electrical quantities are measured in the same unit? 

A current and potential difference (p.d.) 

B current and electromotive force (e.m.f.) 

C potential difference (p.d.) and electromotive force (e.m.f.) 

D potential difference (p.d.) and resistance 
 
 
P0005 | 2025 Oct/Nov | 0654/12 | Q28 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

4

4

（2023 Oct/Nov · 0654/11 · Question 37 · Core）

解：电流的单位为安培，电阻的单位为欧姆。

电势差和电动势的单位均为伏特，二者用同一单位测量。故选 C。

针对练习

1.

P0002 | 2022 Oct/Nov | 0654/13 | Q28 | Core

P0003 | 2024 May/Jun | 0654/12 | Q36 | Core
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For which quantities is the unit the volt? 

A current and potential difference (p.d.) 

B electromotive force (e.m.f.) and potential difference (p.d.) 

C electromotive force (e.m.f.) and resistance 

D potential difference (p.d.) and resistance 
 
 
37 A 2.0  resistor and a 1.0  resistor are connected in series with a cell. 
 

2.0 Ω 1.0 Ω  
 

Which statement about current in the circuit is correct? 

A The current in the 2.0  resistor is double the current in the 1.0  resistor. 

B The current in the 2.0  resistor is equal to the current in the 1.0  resistor. 

C The current in the 2.0  resistor is half the current in the 1.0  resistor. 

D The current in the cell is larger than the current in either resistor. 
 
 
38 A coil lies between the poles of a magnet. There is a current in the coil and this causes a turning 

effect. 
 

Which change does not increase the turning effect on the coil? 

A changing the direction of the current 

B increasing the current 

C using a stronger magnet 

D using more turns in the coil 
 
 
39 An atom of an isotope of strontium (Sr) has a proton number of 38 and contains 52 neutrons. 
 

What is the nuclide notation for this isotope? 

A Sr52
38  B Sr90

38  C Sr38
52  D Sr90

52  
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（2024 May/Jun · 0654/12 · Question 36 · Core；同题：2024 May/Jun · 0654/13 · Question 36 · Core）

【答案】B

【解析】电动势和电势差的单位均为伏特。

电流的单位为安培，电阻的单位为欧姆。故选 B。

题型 2：根据仪器能读取的量判断测量对象（考频★☆☆☆☆）

知识点 　 量筒是测量液体 的仪器，刻度值表示量筒内液体所占空间的大小。

读数时量筒应竖直放在水平面上，视线与液面读数处相平；常用单位为  和 。

答案：体积；mL；cm³
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怎么认 　 题目出现仅用量筒能测量哪个量时，先看量筒刻度所表示的物理量。

例题 1

P0002 | 2022 Oct/Nov | 0654/13 | Q28 | Core
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26 What is not a use of limestone? 

A manufacture of calcium oxide 

B neutralising industrial waste products 

C purifying water 

D treating acidic soil 
 
 
27 Which statement about alkanes is correct? 

A They rapidly decolourise aqueous bromine. 

B They are unsaturated hydrocarbons. 

C They are used to make polymers. 

D They can be used as fuels. 
 
 

Which quantity can be measured using only a measuring cylinder? 

A the density of a liquid 

B the mass of a liquid 

C the volume of a liquid 

D the weight of a liquid 
 
 
29 The graph shows how the speed of an object varies with time. 
 

0
0

speed

time  
 

How is the motion of the object described during the time shown by the graph? 

A moving at the start, then increasing speed with constant acceleration 

B moving at the start, then increasing speed with increasing acceleration 

C starting from rest, then increasing speed with constant acceleration 

D starting from rest, then moving at a constant speed 
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（2022 Oct/Nov · 0654/13 · Question 28 · Core）

解：量筒刻度表示液体体积，因此量筒可测液体体积。

密度需由质量和体积求得；质量与重量不能用量筒测量。

故选 C。

题型 3：累计厚度先换单位再平均（考频★☆☆☆☆）

知识点 　 测量很薄物体的厚度时，可测出多个相同物体的累计厚度，再除以物体的 ，得到单

个物体的厚度。

计算前应将累计厚度化为所求单位；1 cm = mm，纸张厚度常用 mm 表示。

答案：数量；10

怎么认 　 题目出现多张纸的累计厚度并求单张厚度时，先统一单位，再用累计厚度除以张数。

例题 1

1 =

10 1 = 100
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26 Naphtha is obtained from petroleum. 
 

What is a use for naphtha? 

A cooking 

B heating 

C making roads 

D making chemicals 
 
 
27 Aqueous ammonia is separately added dropwise and then in excess to four different aqueous 

cations. 
 

Which cations give a precipitate that then dissolves? 
 

1 Ca2+ 

2 Cu2+ 

3 Fe2+ 

4 Zn2+ 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 

The total thickness of 500 sheets of paper is 4.5 cm. 
 

What is the thickness of 1 sheet of paper in mm? 

A 0.0090 mm B 0.090 mm C 0.90 mm D 9.0 mm 
 
 
29 A metal bar has weight 50 N and length 2.0 m. The centre of gravity of the bar is 0.80 m from the 

left-hand end. 
 

The bar is placed on a pivot at a point 0.40 m from the left-hand end. 
 

0 m 0.40 m 0.80 m 2.0 m

centre
of gravitypivot  

 
What is the moment of the weight of the bar about the pivot? 

A 20 N m B 40 N m C 60 N m D 80 N m 
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4.5 = 45

d =
45

500
= 0.090 .

P0001

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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（2025 May/Jun · 0654/11 · Question 28 · Core）

解：4.5 cm = 45 mm，
由平均厚度等于累计厚度除以纸张数，得

𝑡 = 45 mm
500 = 0.090 mm。

故选 B。

题型 4：经过平衡点次数换成完整振动次数（考频★☆☆☆☆）

知识点 　 周期 𝑇  是振动体完成一次完整振动所用的时间，单位为 。

同一摆球相邻两次经过平衡点的时间间隔为  个周期，成立条件是两次经过为相邻经过。

若从经过平衡点时开始计时，随后又经过平衡点 𝑛 次，则完整振动次数为 𝑛2；测得总时间 𝑡 时，𝑇 = 2 𝑡
𝑛。

答案：s；1
2

8



怎么认 　 题目出现从摆球经过平衡点开始计时，并给出再次经过平衡点的次数时，先把次数除以 2。

例题 1
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A pendulum swings backwards and forwards between point X and point Y. 
 

Y X

P  
 

A student starts a stop-watch as the pendulum first passes point P. 
 

The student stops the stop-watch when he counts that the pendulum passes point P another  
10 times. 

 
The time on the stop-watch is 8.0 s. 

 
What is the period of the pendulum? 

A 0.40 s B 0.80 s C 1.6 s D 8.0 s 
 
 
29 The diagram shows a solid rectangular block made of material of density 2.0 g / cm3. 
 

2.0 cm

2.0 cm

3.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 6.0 g C 14 g D 24 g 
 
 
30 A student runs up some stairs. 
 

Which quantities are used to calculate the power of the student? 

A the weight of the student and the vertical distance moved 

B the weight of the student and the time taken 

C the work done by the student and the vertical distance moved 

D the work done by the student and the time taken 
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10 times. 

 
The time on the stop-watch is 8.0 s. 

 
What is the period of the pendulum? 

A 0.40 s B 0.80 s C 1.6 s D 8.0 s 
 
 
29 The diagram shows a solid rectangular block made of material of density 2.0 g / cm3. 
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What is the mass of the block? 

A 2.0 g B 6.0 g C 14 g D 24 g 
 
 
30 A student runs up some stairs. 
 

Which quantities are used to calculate the power of the student? 

A the weight of the student and the vertical distance moved 

B the weight of the student and the time taken 

C the work done by the student and the vertical distance moved 

D the work done by the student and the time taken 
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（2025 Oct/Nov · 0654/12 · Question 28 · Core；同题：2025 Oct/Nov · 0654/13 · Question 28 · Core）

解：摆球相邻两次经过 𝑃  的时间为半个周期，经过 𝑃  另 10 次对应的完整振动次数为

𝑁 = 10
2 = 5

由周期定义得

𝑇 = 𝑡
𝑁

𝑇 = 8.0 s
5

𝑇 = 1.6 s
故选 C。

题型 5：先统一分秒再相减求时间间隔（考频★☆☆☆☆）

知识点 　 时间间隔等于结束读数与开始读数之 。

在同一计时过程且读数连续递增时，Δ𝑡 = 𝑡2 − 𝑡1。
min 与 s 混合读数相减前，应按 1 min = s 统一单位；结果可用 s 或 min 与 s 表示。

答案：差；60

9



怎么认 　 题目出现计时器的开始读数、结束读数并求经过时间时，先统一为 s 再相减。

例题 1

P0006 | 2026 May/Jun | 0654/12 | Q28 | Core
9  
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A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 
 
29 Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 
30 Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 
31 When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
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Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-93FF33A261
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P0008 | 2022 Oct/Nov | 0654/11 | Q35 | Core
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5
5

（2026 May/Jun · 0654/12 · Question 28 · Core）

解：由 1 min = 60 s，得
𝑡1 = 0 × 60 + 45 = 45 s
𝑡2 = 3 × 60 + 25 = 205 s
Δ𝑡 = 𝑡2 − 𝑡1 = 205 − 45 = 160 s
160 s = 2 min 40 s
故选 A。
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专题 2 速度、加速度与运动图像

2.1 速度、加速度与运动图像

题型 1：看速度—时间图斜率判断加速度（考频★★★☆☆）

知识点 　 物体沿直线且运动方向不变时，速度—时间图像的斜率表示加速度，即 𝑎 = Δ𝑣
Δ𝑡；加速度的单

位为 m s−2。

图线为直线时，斜率不变，加速度 ；斜率为正时，加速度 ；图线水平时，加速度为零。

图线为曲线时，各点的斜率可能不同；斜率随时间减小，加速度随时间 。

答案：保持不变；大于零；减小

怎么认 　 题目出现速度—时间图及加速度的变化或大小关系时，先看图线斜率是否变化及其正负。

例题 1

P0020 | 2022 Oct/Nov | 0654/12 | Q28 | Core
11  
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The diagram is the speed–time graph for a moving object. 
 

speed

0
0 time  

 
What happens to the acceleration of the object during the time represented by the graph? 

A It decreases. 

B It increases. 

C It is greater than zero and stays constant. 

D It is zero and stays constant. 
 
 
29 A metal has a density of 10 g / cm3. A solid, cuboid block of this metal has the dimensions shown. 
 

10 cm

5.0 cm

2.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 10 g C 200 g D 1000 g 
 
 
30 An object is travelling at constant speed in a straight line. There is no resultant force on the 

object. 
 

What happens to the object? 

A It continues at constant speed but changes direction. 

B It continues at constant speed in the same direction. 

C Its speed decreases but it continues in the same direction. 

D Its speed increases but it continues in the same direction. 
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The diagram is the speed–time graph for a moving object. 
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What happens to the acceleration of the object during the time represented by the graph? 

A It decreases. 
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C It is greater than zero and stays constant. 

D It is zero and stays constant. 
 
 
29 A metal has a density of 10 g / cm3. A solid, cuboid block of this metal has the dimensions shown. 
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What is the mass of the block? 

A 2.0 g B 10 g C 200 g D 1000 g 
 
 
30 An object is travelling at constant speed in a straight line. There is no resultant force on the 

object. 
 

What happens to the object? 

A It continues at constant speed but changes direction. 

B It continues at constant speed in the same direction. 

C Its speed decreases but it continues in the same direction. 

D Its speed increases but it continues in the same direction. 
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12
11

（2022 Oct/Nov · 0654/12 · Question 28 · Core）

解：由速度—时间图的斜率表示加速度，得

𝑎 = Δ𝑣
Δ𝑡。

图线为向上倾斜的直线，斜率大于零且保持不变，因此加速度大于零且保持不变。

故选 C。
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针对练习

1.

P0027 | 2022 May/Jun | 0654/23 | Q28 | Extended

P0028 | 2025 May/Jun | 0654/22 | Q28 | Extended
10 
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In which speed–time graph is acceleration not constant or 0? 
 

speed

time

A

speed

time

B

speed

time

C

speed

time

D

0

00

0
0

00

0
 

 
 
29 A lamp produces 760 J of wasted energy for every 1000 J of energy supplied to it. 
 

What is the efficiency of the lamp? 

A 0.24% B 0.76% C 24% D 76% 
 
 
30 Atmospheric pressure is 1.0  105

 Pa. 
 

A football pitch is 105 m long and 68 m wide. 
 

What is the total weight of the air above the football pitch? 

A 14 N B 1.7  107
 N C 3.5  107

 N D 7.1  108
 N 

 
 
31 Which surface reflects the most thermal radiation? 

A a black, dull surface 

B a black, shiny surface 

C a white, dull surface 

D a white, shiny surface 
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（2025 May/Jun · 0654/22 · Question 28 · Extended）

【答案】A

【解析】速度—时间图的斜率表示加速度。

A 中图线为曲线，斜率随时间改变，因此加速度不恒定且不为零。

故选 A。

2.

P0286 | 2023 Oct/Nov | 0654/23 | Q28 | Extended
10 
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The graph shows the variation of speed with time for an object moving in a straight line. 
 

speed

0
0 time  

 
Which statement about the motion of the object is correct? 

A At time 0, the acceleration is zero. 

B The acceleration decreases with time. 

C The gradient of the line is equal to the distance travelled. 

D The velocity of the object decreases with time. 
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The graph shows the variation of speed with time for an object moving in a straight line. 
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C The gradient of the line is equal to the distance travelled. 
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21

（2023 Oct/Nov · 0654/23 · Question 28 · Extended）

【答案】B

【解析】速度—时间图的斜率表示加速度。

图线逐渐变平，斜率随时间减小，因此加速度随时间减小。

故选 B。

12



3.
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26 What is not a use of limestone? 

A manufacture of calcium oxide 

B neutralising industrial waste products 

C purifying water 

D treating acidic soil 
 
 
27 Which statement about alkanes is correct? 

A They rapidly decolourise aqueous bromine. 

B They are unsaturated hydrocarbons. 

C They are used to make polymers. 

D They can be used as fuels. 
 
 
28 Which quantity can be measured using only a measuring cylinder? 

A the density of a liquid 

B the mass of a liquid 

C the volume of a liquid 

D the weight of a liquid 
 
 

The graph shows how the speed of an object varies with time. 
 

0
0

speed

time  
 

How is the motion of the object described during the time shown by the graph? 

A moving at the start, then increasing speed with constant acceleration 

B moving at the start, then increasing speed with increasing acceleration 

C starting from rest, then increasing speed with constant acceleration 

D starting from rest, then moving at a constant speed 
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12
（2022 Oct/Nov · 0654/13 · Question 29 · Core）

【答案】A

【解析】当 𝑡 = 0 时，图线在速度轴零点上方，物体已具有速度。

图线为向上倾斜的直线，斜率为正常量，因此速度增大而加速度恒定。

故选 A。

4.

P0286 | 2023 Oct/Nov | 0654/23 | Q28 | Extended

P0287 | 2023 May/Jun | 0654/22 | Q28 | Extended
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27 The structure of an addition polymer is shown. 
 

n

C

H

C

H

CH3

CH3  
 

Which monomer is used to make this polymer? 
 

C C

H

H

H

H

C

A

C

HH

H

B

C C

H

CH3

CH3

CH3 CH3

CH3H

C

C C

H

H

D

 
 
 

The diagram shows the speed–time graph for an object moving in a straight line. 
 

0
0 10

speed

time / s  
 

Which statement about the motion of the object is not correct? 

A The acceleration is constant during the first 10 s. 

B The acceleration steadily increases and then becomes constant. 

C The rate of change of speed is constant during the first 10 s. 

D The speed steadily increases and then becomes constant. 
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Which statement about the motion of the object is not correct? 

A The acceleration is constant during the first 10 s. 
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C The rate of change of speed is constant during the first 10 s. 

D The speed steadily increases and then becomes constant. 
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（2023 May/Jun · 0654/22 · Question 28 · Extended）

【答案】B

【解析】前 10 s 内图线为向上倾斜的直线，斜率为正常量，故加速度恒定。
此后图线水平，斜率为零，故加速度为零；加速度并非逐渐增大后保持不变。

故选 B。
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26 What is the name of the process that forms alkenes from long chain alkanes? 

A addition polymerisation 

B cracking 

C fractional distillation 

D reduction 
 
 
27 Aqueous Z is warmed with aqueous sodium hydroxide and a piece of aluminium foil. 
 

A gas is produced which turns damp red litmus paper blue. 
 

A second sample of aqueous Z is mixed with dilute sulfuric acid. A white precipitate is observed. 
 

What is Z? 

A ammonium chloride 

B ammonium nitrate 

C barium chloride 

D barium nitrate 
 
 

An object travels in a straight line with a constant acceleration of 5.0 m / s2. 
 

Which graph represents the motion of this object? 
 

distance / m

time / s

0

20

0 4.0

A

speed
m / s

time / s

0

20

0

C

4.0

distance / m

time / s

0

20

0 4.0
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26 What is the name of the process that forms alkenes from long chain alkanes? 

A addition polymerisation 

B cracking 

C fractional distillation 

D reduction 
 
 
27 Aqueous Z is warmed with aqueous sodium hydroxide and a piece of aluminium foil. 
 

A gas is produced which turns damp red litmus paper blue. 
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（2026 May/Jun · 0654/23 · Question 28 · Extended）

【答案】C

【解析】图 C 是速度—时间直线，其斜率保持不变。

Δ𝑣 = 20 m/s
Δ𝑡 = 4.0 s
𝑎 = Δ𝑣

Δ𝑡 = 20 m/s
4.0 s = 5.0m s−2

故选 C。

题型 2：用速度—时间图单个三角形或梯形面积求路程（考频★★★☆☆）

知识点 　 速度-时间图中，图线与时间轴在某段时间内围成的面积表示该段时间内物体通过的 。

该关系用于速度-时间图；时间用 s，速度用 m/s 时，面积单位为 。

图线为直线时，三角形面积为 𝑑 = 1
2𝑣𝑡，梯形面积为 𝑑 = 1

2(𝑢 + 𝑣)𝑡，其中 𝑢、𝑣 分别为起、末速度。

答案：路程；m

怎么认 　 题目出现速度-时间图并求某段时间内的路程时，先把路程写成图线下方的面积。

例题 1

P0010 | 2022 Oct/Nov | 0654/21 | Q28 | Extended

P0011 | 2025 Oct/Nov | 0654/22 | Q28 | Extended

P0012 | 2022 May/Jun | 0654/12 | Q28 | Core
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What does the area under a speed–time graph represent? 

A acceleration 

B average speed 

C distance travelled 

D total time taken 
 
 
29 The diagrams show the two forces acting on four objects P, Q, R and S. 
 

P

4 N 12 N

Q

12 N 4 N

R

2 N 8 N

S

10 N 2 N  
 

Which two objects experience equal resultant forces acting in the same direction? 

A P and Q B P and R C Q and R D Q and S 
 
 
30 A student lifts a box vertically from the floor and places it on a table. 
 

Which two quantities must be known in order to calculate the work done on the box by the 
student? 

A the force used to lift the box and the height of the table 

B the force used to lift the box and the time taken to lift the box 

C the volume of the box and the height of the table 

D the volume of the box and the time taken to lift the box 
 
 
31 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
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（2022 May/Jun · 0654/12 · Question 28 · Core；同题：2022 May/Jun · 0654/13 · Question 28 · Core）

解：由 𝑑 = 𝑣𝑡 得，速度与时间的乘积表示路程。
速度-时间图中，图线下方的面积由速度与时间的乘积累加而成，故表示路程。

故选 C。

针对练习

1.

P0017 | 2023 Oct/Nov | 0654/11 | Q28 | Core

P0018 | 2025 May/Jun | 0654/12 | Q28 | Core

P0019 | 2025 Feb/Mar | 0654/12 | Q28 | Core
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26 Sodium chloride is dissolved in water. 
 

sodium chloride

water

stirrer

 
 

Which word describes the water used in this process? 

A solvent 

B solution 

C solute 

D sediment 
 
 
27 Which gas turns damp red litmus paper blue? 

A ammonia 

B carbon dioxide 

C chlorine 

D hydrogen 
 
 

The graph shows how the speed of a car varies with time. 
 

10

0
0 10 20 30

speed
m / s

time / s  
 

Which distance does the car travel before it reaches a constant speed? 

A 10 m B 50 m C 100 m D 250 m 
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（2025 Feb/Mar · 0654/12 · Question 28 · Core）

【答案】B

【解析】汽车在 0 s 至 10 s 内加速，图线下方为三角形。
𝑑 = 1

2(10 s)(10 m/s) = 50 m
故选 B。

2.

P0023 | 2024 May/Jun | 0654/12 | Q28 | Core
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The graph shows how the speed of an object varies with time. 
 

The speed of the object is v at time t. 
 

speed

time

0
0

v

t

 
 

Which expression gives the distance travelled by the object in time t ? 

A 







t
v

2
1

 B v
t

 C 1
2

v t  D vt 

 
 
29 The diagram shows a block of metal of mass 72 g. 
 

4.0 cm

3.0 cm

2.0 cm

 
 

What is the density of the metal? 

A 3.0 g / cm3 B 6.0 g / cm3 C 9.0 g / cm3 D 12 g / cm3 
 
 
30 Which statement about a resultant force is correct? 

A An object must have a resultant force acting on it if it is moving. 

B An object must have a resultant force acting on it if it is slowing down. 

C Two forces must be in the same direction to produce a resultant force. 

D Two forces must have the same magnitude to produce a resultant force. 
 
 
31 What is the energy source for a wind turbine that is producing electricity? 

A chemical potential energy of wind 

B gravitational potential energy of wind 

C kinetic energy of wind 

D thermal energy of wind 

9  
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28 The graph shows how the speed of an object varies with time. 

The speed of the object is v at time t. 
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P0024 | 2026 May/Jun | 0654/11 | Q29 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

13
12

（2024 May/Jun · 0654/12 · Question 28 · Core；同题：2024 May/Jun · 0654/13 · Question 28 · Core）

【答案】C

【解析】图线下方为底 𝑡、高 𝑣 的三角形。

𝑑 = 1
2𝑡𝑣

故选 C。

15
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The speed–time graph represents part of a car journey. 
 

0

18

10

0 5

time / s

speed

m / s

 
 

How far does the car travel in the part of the journey shown? 

A 20 m B 45 m C 70 m D 90 m 
 
 
29 The mass of an empty measuring cylinder is 15 g. 
 

Liquid is poured into it and the total mass is now 95 g. 
 

The reading on the measuring cylinder is shown. 
 

60

50

cm3

liquid

measuring

cylinder

 
 

What is the density of the liquid? 

A 1.3 g / cm3 B 1.4 g / cm3 C 1.5 g / cm3 D 1.7 g / cm3 
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（2023 Oct/Nov · 0654/11 · Question 28 · Core；同题：2023 Oct/Nov · 0654/21 · Question 28 · Extended）

【答案】C

【解析】由速度-时间图下方的梯形面积得

𝑑 = 1
2(10 m/s + 18 m/s)(5 s) = 70 m

故选 C。

4.

P0015 | 2026 Feb/Mar | 0654/12 | Q28 | Core
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27 Ammonium chloride is mixed with aqueous sodium hydroxide and heated. A gas is produced. 
 

The gas is tested with damp blue and damp red litmus paper. 
 

Which row shows the observations? 
 

 blue litmus red litmus 

A bleached bleached 

B turns red unchanged 

C unchanged turns blue 

D unchanged unchanged 
 
 

The graph shows how the speed of a car varies with time. 
 

0 10
0

2

8

time / s

speed
m / s

 
 

What is the distance travelled by the car? 

A 30 m B 50 m C 60 m D 80 m 
 
 
29 The diagram shows two teams pulling in opposite directions on a rope. The magnitude and 

direction of the force exerted on the middle of the rope by each team is also shown. 
 

1850 N 2000 N

middle of the rope

 
 

What is the resultant force on the middle of the rope? 

A 150 N to the left 

B 150 N to the right 

C 3850 N to the left 

D 3850 N to the right 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-256DF9F594
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27 Ammonium chloride is mixed with aqueous sodium hydroxide and heated. A gas is produced. 
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（2026 Feb/Mar · 0654/12 · Question 28 · Core）

【答案】B

【解析】由速度-时间图下方的梯形面积得

𝑑 = 1
2(2 m/s + 8 m/s)(10 s) = 50 m

故选 B。

16
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27 Which process forms ethanol? 

A combustion 

B cracking 

C distillation 

D fermentation 
 
 

The graph shows how the speed of an object varies with time. 
 

8.0

2.0

0
0 10

time / s

speed
m / s

 
 

What is the distance moved by the object between time 0 s and time 10 s? 

A 30 m B 40 m C 50 m D 80 m 
 
 
29 The weight of an object of mass m is given by the expression mg. 
 

Which row gives the units for weight and g? 
 

 weight g 

A kg kg / N 

B kg N / kg 

C N kg / N 

D N N / kg 
 
 

10 

© UCLES 2023 0654/11/M/J/23  

27 Which process forms ethanol? 

A combustion 

B cracking 

C distillation 

D fermentation 
 
 

The graph shows how the speed of an object varies with time. 

8.0

2.0

0
0 10

time / s

speed
m / s

 
 

What is the distance moved by the object between time 0 s and time 10 s? 

A 30 m B 40 m C 50 m D 80 m 
 
 
29 The weight of an object of mass m is given by the expression mg. 
 

Which row gives the units for weight and g? 
 

 weight g 

A kg kg / N 

B kg N / kg 

C N kg / N 

D N N / kg 
 
 

10 

© UCLES 2023 0654/11/M/J/23  

27 Which process forms ethanol? 

A combustion 

B cracking 

C distillation 

D fermentation 
 
 

The graph shows how the speed of an object varies with time. 

8.0

2.0

0
0 10

time / s

speed
m / s

 
 

What is the distance moved by the object between time 0 s and time 10 s? 

A 30 m B 40 m C 50 m D 80 m 
 
 
29 The weight of an object of mass m is given by the expression mg. 
 

Which row gives the units for weight and g? 
 

 weight g 

A kg kg / N 

B kg N / kg 

C N kg / N 

D N N / kg 
 
 

10 

© UCLES 2023 0654/11/M/J/23  

27 Which process forms ethanol? 

A combustion 

B cracking 

C distillation 

D fermentation 
 
 

The graph shows how the speed of an object varies with time. 

8.0

2.0

0
0 10

time / s

speed
m / s

 
 

What is the distance moved by the object between time 0 s and time 10 s? 

A 30 m B 40 m C 50 m D 80 m 
 
 
29 The weight of an object of mass m is given by the expression mg. 
 

Which row gives the units for weight and g? 
 

 weight g 

A kg kg / N 

B kg N / kg 

C N kg / N 

D N N / kg 
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【答案】C

【解析】由速度-时间图下方的梯形面积得

𝑑 = 1
2(8 m/s + 2 m/s)(10 s) = 50 m

故选 C。

题型 3：看距离—时间图斜率与速度—时间图高度（考频★★☆☆☆）

知识点 　 距离—时间图像的斜率表示 ，𝑣 = Δ𝑠
Δ𝑡；坐标轴刻度相同时，斜率越大，速度越大。

匀速运动中，相等时间内通过的距离相等，距离—时间图像为斜率恒定的直线。

速度—时间图像的高度表示 ；匀速运动对应水平直线，速度的国际单位为 。

若 𝑡 = 0 时物体位于参考点，初始距离为 0，距离—时间图像经过原点。

答案：速度；速度；m/s

17



怎么认 　 题目出现距离—时间图、速度—时间图或匀速条件时，先看斜率是否恒定及图线高度是否不

变。

例题 1

P0016 | 2022 Oct/Nov | 0654/11 | Q28 | Core
10 
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The graph shows how the speed of an object varies with time. 
 

0
0

speed

time  
 

Which graph is the distance–time graph for this object? 
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29 Five identical solid glass balls, each of mass 5.0 g, are put into a measuring cylinder containing 

water. 
 

The water level in the measuring cylinder rises from the 30 cm3 mark to the 40 cm3 mark. 
 

What is the density of the glass from which the balls are made? 

A 0.50 g / cm3 B 1.2 g / cm3 C 1.6 g / cm3 D 2.5 g / cm3 
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29 Five identical solid glass balls, each of mass 5.0 g, are put into a measuring cylinder containing 

water. 
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（2022 Oct/Nov · 0654/11 · Question 28 · Core）

解：速度—时间图像为高于时间轴的水平直线，故物体的速度为正且保持不变。

由距离—时间图像的斜率关系，

𝑣 = Δ𝑠
Δ𝑡

速度不变，故相等时间内通过的距离相等，图像为从原点出发的斜直线。故选 D。

18



针对练习

1.
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27 Which substance is an unsaturated compound? 

A ethane 

B ethanol 

C ethene 

D methane 
 
 

Which diagram shows the distance–time graph for an object moving with constant speed? 
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（2023 Feb/Mar · 0654/12 · Question 28 · Core；同题：2023 Feb/Mar · 0654/22 · Question 28 · Extended）

【答案】A

【解析】匀速运动中，𝑣 保持不变。

𝑣 = Δ𝑠
Δ𝑡

故相等时间内通过的距离相等，距离—时间图像为斜率恒定的直线。故选 A。

2.

P0027 | 2022 May/Jun | 0654/23 | Q28 | Extended
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Which speed–time graph represents an object travelling at constant speed? 
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29 A parachutist falls vertically at constant speed. 
 

Which statement about the resultant force on the parachutist is correct? 

A The resultant force on the parachutist acts vertically downwards. 

B The resultant force on the parachutist acts vertically upwards. 

C The resultant force on the parachutist is equal to his weight. 

D The resultant force on the parachutist is equal to zero. 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
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Which speed–time graph represents an object travelling at constant speed? 
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29 A parachutist falls vertically at constant speed. 
 

Which statement about the resultant force on the parachutist is correct? 

A The resultant force on the parachutist acts vertically downwards. 

B The resultant force on the parachutist acts vertically upwards. 

C The resultant force on the parachutist is equal to his weight. 

D The resultant force on the parachutist is equal to zero. 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
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（2022 May/Jun · 0654/23 · Question 28 · Extended）
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【答案】C

【解析】速度—时间图像的纵坐标表示速度。

匀速运动中 𝑣 保持不变，图线应为高于时间轴的水平直线。故选 C。

3.

P0026 | 2024 May/Jun | 0654/11 | Q28 | Core
11  

 

© UCLES 2024 0654/11/M/J/24 [Turn over 

A car travels at constant speed. It is at point X at time = 0. 
 

Which distance–time graph and speed–time graph represent the motion of the car? 
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P0025 | continued

（2024 May/Jun · 0654/11 · Question 28 · Core）

【答案】A

【解析】𝑡 = 0 时汽车在点 𝑋，故从 𝑋 起的初始距离为 0。
汽车匀速运动，距离—时间图像的斜率保持不变，图线从原点斜向上。

速度保持正值不变，速度—时间图像为高于时间轴的水平直线。故选 A。

20



题型 4：真空自由落体先认恒定重力加速度（考频★★☆☆☆）

知识点 　 自由落体是物体只受重力作用的运动；真空中没有空气阻力。

地球表面附近且重力场强恒定时，自由落体加速度恒为 ，方向 ，与物体的质量和速

度无关。

速度随时间图像的斜率等于加速度；从静止开始时 𝑣 = 𝑔𝑡，图像为过原点的上升直线。𝑔 的单位

是 。

答案：𝑔；竖直向下；m s−2

怎么认 　 题目出现真空、无空气阻力或自由落体时，先判定近地面加速度恒为 𝑔。

例题 1

P0029 | 2023 Feb/Mar | 0654/22 | Q28 | Extended
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An object falls freely in a vacuum. 
 

Which speed–time graph represents the motion of the object? 
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29 An irregularly shaped object is lowered into a measuring cylinder of water. 
 

50 cm3

75 cm3

water
water

irregularly shaped

object

 
 

As the object is lowered into the water, the water level rises from 50 cm3 to 75 cm3. The object has 
a mass of 50 g. 

 
What is the density of the object? 

A 0.50 g / cm3 B 0.67 g / cm3 C 1.5 g / cm3 D 2.0 g / cm3 
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As the object is lowered into the water, the water level rises from 50 cm3 to 75 cm3. The object has 
a mass of 50 g. 

 
What is the density of the object? 

A 0.50 g / cm3 B 0.67 g / cm3 C 1.5 g / cm3 D 2.0 g / cm3 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

17

17

（2022 Feb/Mar · 0654/22 · Question 28 · Extended）

解：物体在真空中自由下落，所受合力为重力。

𝐹 = 𝑚𝑔
𝑎 = 𝐹

𝑚 = 𝑔
∵ 𝑔 恒定，∴ 𝑣 = 𝑢 + 𝑔𝑡，速度随时间均匀增大。故选 D。
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针对练习

1.
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Which speed–time graph shows the motion of an object in free fall with no air resistance? 
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29 The volume of an irregularly shaped piece of copper is measured using a measuring cylinder  

and water. 
 

The diagrams show the readings on the measuring cylinder. 
 

cm3
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40

cm3

80
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The density of copper is 8.9 g / cm3. 
 

What is the mass of the piece of copper? 

A 1.35 g B 1.80 g C 107 g D 142 g 
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【答案】D

【解析】无空气阻力时，物体仅受重力作用。

𝑎 = 𝑔
∵ 𝑔 恒定，∴ 速度随时间图像的斜率恒定且为正。故选 D。

2.

P0010 | 2022 Oct/Nov | 0654/21 | Q28 | Extended

P0011 | 2025 Oct/Nov | 0654/22 | Q28 | Extended
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27 The boiling points of three substances, W, X and Y, are shown. 
 

 W X Y 

boiling point / °C 116–118 132 141–145 
 

The substances are tested using chromatography. 
 

The chromatogram is shown. 
 

W X Y  
 

Which statement is correct? 

A One of the components of Y has a boiling point of 132 °C. 

B Substance Y has a smaller boiling point range than substance W. 

C Substance W produces the largest Rf value. 

D Substance X is an impure mixture. 
 
 

An object of mass m falls through a vacuum. The speed of the object at one instant is v. 
 

Which row shows the quantities that affect the acceleration of free fall of the object? 
 

 m v 

A no no 

B no yes 

C yes no 

D yes yes 
 
 

9  
 

© UCLES 2025 0654/22/O/N/25 [Turn over 

27 The boiling points of three substances, W, X and Y, are shown. 
 

 W X Y 

boiling point / °C 116–118 132 141–145 
 

The substances are tested using chromatography. 
 

The chromatogram is shown. 
 

W X Y  
 

Which statement is correct? 

A One of the components of Y has a boiling point of 132 °C. 

B Substance Y has a smaller boiling point range than substance W. 

C Substance W produces the largest Rf value. 

D Substance X is an impure mixture. 
 
 

An object of mass m falls through a vacuum. The speed of the object at one instant is v. 

Which row shows the quantities that affect the acceleration of free fall of the object? 
 

 m v 

A no no 

B no yes 

C yes no 

D yes yes 
 
 

9  
 

© UCLES 2025 0654/22/O/N/25 [Turn over 

27 The boiling points of three substances, W, X and Y, are shown. 
 

 W X Y 

boiling point / °C 116–118 132 141–145 
 

The substances are tested using chromatography. 
 

The chromatogram is shown. 
 

W X Y  
 

Which statement is correct? 

A One of the components of Y has a boiling point of 132 °C. 

B Substance Y has a smaller boiling point range than substance W. 

C Substance W produces the largest Rf value. 

D Substance X is an impure mixture. 
 
 

An object of mass m falls through a vacuum. The speed of the object at one instant is v. 

Which row shows the quantities that affect the acceleration of free fall of the object? 
 

 m v 

A no no 

B no yes 

C yes no 

D yes yes 
 
 
P0012 | 2022 May/Jun | 0654/12 | Q28 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

7

15

（2025 Oct/Nov · 0654/22 · Question 28 · Extended）

【答案】A

【解析】物体在真空中仅受重力作用。

𝑎 = 𝐹
𝑚 = 𝑚 𝑔

𝑚 = 𝑔
故加速度与质量 𝑚 和速度 𝑣 均无关。故选 A。

22
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26 Which statements about addition polymers and condensation polymers are correct? 
 

1 Alkanes and alkenes form addition polymers. 

2 Addition polymerisation forms only one product. 

3 Condensation polymerisation forms a polymer and a small molecule. 

4 Poly(ethene) is a condensation polymer. 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
27 The results of two tests on aqueous M are shown. 
 

● When aqueous sodium hydroxide is added to M, a red-brown precipitate 
is produced. 

● When acidified aqueous barium nitrate is added to M, a white precipitate  
is produced. 

 
What is M? 

A copper(II) chloride 

B copper(II) sulfate 

C iron(III) chloride 

D iron(III) sulfate 
 
 

An object near the surface of the Earth is in free fall. The gravitational field strength is constant. 
 

Which statement about the acceleration of the object is correct? 

A The acceleration is constant, but not zero. 

B The acceleration is decreasing. 

C The acceleration is increasing. 

D The acceleration is zero. 
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【答案】A

【解析】自由落体时 𝑎 = 𝑔。
∵ 重力场强恒定且不为零，∴ 加速度恒定但不为零。故选 A。

题型 5：用总路程和总时间求平均速度或反求时间（考频★★☆☆☆）

知识点 　 平均速度等于全程的 除以全程的 ，即 𝑣avg = 𝑠总
𝑡总
。

同一段行程中，𝑡总 = 𝑠总
𝑣avg
；各段连续运动时，总路程与总时间分别 。

路程与时间的单位须与速度单位相匹配；路程用 m、时间用 s 时，平均速度单位为 m/s。

答案：总路程；总时间；相加

怎么认 　 题目出现分段路程、分段时间或已知平均速度求时间时，先确定总路程与总时间。

例题 1

P1.2 速度、加速度与运动图像

速度描述单位时间走多远，加速度描述速度每秒改变多少。先分清路程 s、时间 t、初速度 u和末速度 v：

average speed =
s

t
, a =

v − u

t
.

路程用米、时间用秒时，速度为ms−1；加速度为ms−2。先把千米、小时换成对应单位。匀加速计算只
在题目允许速度变化率恒定时使用。
距离与时间图的斜率给速度；速度与时间图的斜率给加速度，曲线下与时间轴之间的面积给路程。分段图
像先把面积分成矩形、三角形或梯形，再相加。图上的高度是速度，斜率是加速度，面积是路程，三种读
法不能交换。
Velocity 还要说明方向；方向改变可构成加速度，即使 speed不变。下落物体开始时重力大于空气阻力，
向下加速；随速度增大，阻力增大；达到终端速度时合力为零，物体继续匀速下降，不能说所有力都消
失。

例题

4 October/November・ 0654/11・Question 28・ Core
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26 A colourless liquid is tested with blue cobalt(II) chloride paper. 
 

The blue paper turns pink. 
 

What does this test prove that the liquid contains? 

A an acid 

B an alkali 

C ethanol 

D water 
 
 
27 What are the products of the complete combustion of ethanol? 

A carbon and hydrogen 

B carbon dioxide and hydrogen 

C carbon dioxide and water 

D carbon monoxide and water 

28 A person runs 5000 m in 1200 s and then walks a further 3000 m in 1800 s. 
 

What is their average speed for this journey? 

A 1.7 m / s B 2.7 m / s C 2.9 m / s D 5.8 m / s 
 
 
29 The diagram shows the two forces acting on a skydiver. 
 

300 N

700 N  
 

What is the resultant force on the skydiver? 

A 400 N downwards 

B 400 N upwards 

C 1000 N downwards 

D 1000 N upwards 
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What is the resultant force on the skydiver? 

A 400 N downwards 
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C 1000 N downwards 

D 1000 N upwards 
 
 

解答

平均速度必须用总路程除以总时间，不能直接平均跑步与步行的两个速度。

s = 5000 + 3000 = 8000m, t = 1200 + 1800 = 3000 s.

v =
8000

3000
= 2.666 . . . ≈ 2.7ms−1.

所以选B。两段时间不同，简单平均两个速度会给错误权重。
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28 The graph shows how the speed of an object varies with time. 
 

The speed of the object is v at time t. 
 

speed

time

0
0

v

t

 
 

Which expression gives the distance travelled by the object in time t ? 

A 







t
v

2
1

 B v
t

 C 1
2

v t  D vt 

 
 

The diagram shows a block of metal of mass 72 g. 

4.0 cm

3.0 cm

2.0 cm

 
 

What is the density of the metal? 

A 3.0 g / cm3 B 6.0 g / cm3 C 9.0 g / cm3 D 12 g / cm3 
 
 
30 Which statement about a resultant force is correct? 

A An object must have a resultant force acting on it if it is moving. 

B An object must have a resultant force acting on it if it is slowing down. 

C Two forces must be in the same direction to produce a resultant force. 

D Two forces must have the same magnitude to produce a resultant force. 
 
 
31 What is the energy source for a wind turbine that is producing electricity? 

A chemical potential energy of wind 

B gravitational potential energy of wind 

C kinetic energy of wind 

D thermal energy of wind 
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27 Which method is used to separate a mixture of liquids? 

A chromatography 

B crystallisation 

C fractional distillation 

D filtration 
 
 
28 The diagram shows a cube placed on a ruler. 
 

0.0 1.0 2.0 3.0 4.0 5.0

cm  
 

What is the volume of the cube? 

A 9.0 cm2 B 9.0 cm3 C 27 cm2 D 27 cm3 
 
 

A car travels at an average speed of 45 km / h on a journey. 

Which other information is needed to calculate the time the journey takes? 

A acceleration of the car only 

B acceleration of the car and distance travelled by the car 

C distance travelled by the car only 

D speed of the car at the end of the journey 
 
 
30 A concrete block exerts a pressure on the ground. 
 

Which expression is used to calculate the pressure due to the block? 

A mass of block  area of contact with the ground 

B 
ground the  withcontact of area

block of mass
 

C weight of block  area of contact with the ground 

D 
ground the  withcontact of area

block of weight
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27 Which method is used to separate a mixture of liquids? 

A chromatography 

B crystallisation 

C fractional distillation 

D filtration 
 
 
28 The diagram shows a cube placed on a ruler. 
 

0.0 1.0 2.0 3.0 4.0 5.0

cm  
 

What is the volume of the cube? 

A 9.0 cm2 B 9.0 cm3 C 27 cm2 D 27 cm3 
 
 

A car travels at an average speed of 45 km / h on a journey. 
 

Which other information is needed to calculate the time the journey takes? 

A acceleration of the car only 

B acceleration of the car and distance travelled by the car 

C distance travelled by the car only 

D speed of the car at the end of the journey 
 
 
30 A concrete block exerts a pressure on the ground. 
 

Which expression is used to calculate the pressure due to the block? 

A mass of block  area of contact with the ground 

B 
ground the  withcontact of area

block of mass
 

C weight of block  area of contact with the ground 

D 
ground the  withcontact of area

block of weight
 

 
 

PapaCambridge ·  papacambridge.com 0654/11 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/11 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-CF1E2C09A1

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026 速度、加速度与运动图像

13

P0025 | 2022 Oct/Nov | 0654/13 | Q29 | Core

9  
 

© UCLES 2022 0654/13/O/N/22 [Turn over 

26 What is not a use of limestone? 

A manufacture of calcium oxide 

B neutralising industrial waste products 

C purifying water 

D treating acidic soil 
 
 
27 Which statement about alkanes is correct? 

A They rapidly decolourise aqueous bromine. 

B They are unsaturated hydrocarbons. 

C They are used to make polymers. 

D They can be used as fuels. 
 
 
28 Which quantity can be measured using only a measuring cylinder? 

A the density of a liquid 

B the mass of a liquid 

C the volume of a liquid 

D the weight of a liquid 
 
 
29 The graph shows how the speed of an object varies with time. 
 

0
0

speed

time  
 

How is the motion of the object described during the time shown by the graph? 

A moving at the start, then increasing speed with constant acceleration 

B moving at the start, then increasing speed with increasing acceleration 

C starting from rest, then increasing speed with constant acceleration 

D starting from rest, then moving at a constant speed 
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解：由平均速度关系得

𝑣avg = 𝑠总
𝑡总

𝑡总 = 𝑠总
𝑣avg

题中已知 𝑣avg = 45 km/h，故还需总路程。故选 C。
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27 Which substance reacts with ethene to produce ethanol? 

A bromine 

B hydrogen 

C oxygen 

D steam 
 
 

A car travels 100 m in the first 10 s of a journey and 300 m in the next 15 s. 
 

What is the average speed of the car for this 25 s journey? 

A 5.0 m / s B 8.0 m / s C 15 m / s D 16 m / s 
 
 
29 A train travels along a horizontal track at constant speed. Two of the forces acting on the train are 

shown. 
 
 

forwards force
60 000 N

backwards
force

20 000 N

 
 
 

A force of air resistance is also acting on the train to give it a resultant force of zero. 
 

What is this air resistance force? 

A 40 000 N backwards 

B 80 000 N backwards 

C 40 000 N forwards 

D 80 000 N forwards 
 
 
30 Some energy resources do not require a rotating turbine when used to generate electricity. 
 

Which energy resource does not require a rotating turbine? 

A geothermal 

B nuclear 

C solar 

D wind 
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（2024 Feb/Mar · 0654/12 · Question 28 · Core）

【答案】D

【解析】𝑠总 = 100 + 300 = 400 m
𝑡总 = 10 + 15 = 25 s

23



𝑣avg = 𝑠总
𝑡总

= 400
25 = 16 m/s

故选 D。

2.

s t u v

=
s

t
, a =

v − u

t
.

− −
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26 A colourless liquid is tested with blue cobalt(II) chloride paper. 
 

The blue paper turns pink. 
 

What does this test prove that the liquid contains? 

A an acid 

B an alkali 

C ethanol 

D water 
 
 
27 What are the products of the complete combustion of ethanol? 

A carbon and hydrogen 

B carbon dioxide and hydrogen 

C carbon dioxide and water 

D carbon monoxide and water 
 
 

A person runs 5000 m in 1200 s and then walks a further 3000 m in 1800 s. 
 

What is their average speed for this journey? 

A 1.7 m / s B 2.7 m / s C 2.9 m / s D 5.8 m / s 
 
 
29 The diagram shows the two forces acting on a skydiver. 
 

300 N

700 N  
 

What is the resultant force on the skydiver? 

A 400 N downwards 

B 400 N upwards 

C 1000 N downwards 

D 1000 N upwards 
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300 N

700 N  
 

What is the resultant force on the skydiver? 

A 400 N downwards 

B 400 N upwards 

C 1000 N downwards 

D 1000 N upwards 
 
 

s = 5000 + 3000 = 8000 , t = 1200 + 1800 = 3000 .

v =
8000

3000
= 2.666 . . . ≈ 2.7 − .

P0009

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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（2024 Oct/Nov · 0654/11 · Question 28 · Core）

【答案】B

【解析】𝑠总 = 5000 + 3000 = 8000 m
𝑡总 = 1200 + 1800 = 3000 s
𝑣avg = 𝑠总

𝑡总
= 8000

3000 ≈ 2.7 m/s
故选 B。

题型 6：由速度变化与经过时间求加速度或末速度（考频★☆☆☆☆）

知识点 　 加速度表示单位时间内速度的变化量，𝑎 = 𝑣−𝑢
𝑡 ，其中 𝑢 为初速度，𝑣 为末速度。

匀加速直线运动中，加速度为 ，并有 𝑣 = 𝑢 + 𝑎𝑡。
速度单位为 m/s，时间单位为 s，加速度单位为 。

答案：常量；m s−2

怎么认 　 题目出现初速度、末速度、加速度和时间中的三个量时，先由 𝑎 = 𝑣−𝑢
𝑡  建立关系。

例题 1

P0010 | 2022 Oct/Nov | 0654/21 | Q28 | Extended

10 
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27 The structure of the monomer chloroethene is shown. 
 

C

H

H

C

Cl

H

 
 

What is the structure of the polymer formed from this monomer? 
 

n

C

H

H

C

H

H

C

H

H

C

H

H

Cl

Cl Cl

Cl

A

n

C

H

H

C

H

C

H

H

C

H

B

n

C

H

H

C

H

C

H

H

C

H

Cl Cl

ClCl

C

n

C

H

C

H

C

H

C

H

D

 
 
 

A motorcycle accelerates uniformly from a velocity of 20 m / s to a velocity of 35 m / s in 5.0 s. 
 

What is its acceleration? 

A 3.0 m / s2 B 5.5 m / s2 C 7.0 m / s2 D 11 m / s2 
 
 
29 Which two pieces of apparatus are used to find the density of a small, irregularly shaped piece of 

metal? 

A balance and measuring cylinder 

B balance and metre rule 

C beaker and measuring cylinder 

D beaker and metre rule 
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What is its acceleration? 

A 3.0 m / s2 B 5.5 m / s2 C 7.0 m / s2 D 11 m / s2 
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P0011 | 2025 Oct/Nov | 0654/22 | Q28 | Extended

P0012 | 2022 May/Jun | 0654/12 | Q28 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

7

14

（2022 Oct/Nov · 0654/21 · Question 28 · Extended）

解：由加速度定义得

𝑎 = 𝑣−𝑢
𝑡

= 35−20
5.0

= 3.0m s−2。

故选 A。

针对练习

1.

P0034 | 2023 May/Jun | 0654/23 | Q28 | Extended

P0035 | 2024 May/Jun | 0654/23 | Q28 | Extended

P0036 | 2024 May/Jun | 0654/21 | Q30 | Extended

P0037 | 2024 May/Jun | 0654/22 | Q28 | Extended

11  
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26 A gasoline fraction from the fractional distillation of petroleum includes compounds with the 
formulas C6H14 and C12H26. 

 
Which statements about these compounds are correct? 

 
1 C12H26 has a higher boiling point than C6H14. 

2 C12H26 has a lower relative molecular mass than C6H14. 

3 C6H14 and C12H26 are members of different homologous series. 

4 C6H14 and C12H26 both undergo complete combustion to form carbon dioxide and 
water. 

 
A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 

 
 

27 The molecule shown contains some amide linkages, N

H

C

O

. 

 

C OC
CCH CH

CH

CH2

CH3

CH3H

H

N

C

OH

CH3 H2C

N

OH

CH

N

H

H

C
H
C

N
OH

H2N

O

O

O

C

O

O

 
 

How many amide linkages are present in this molecule? 

A 4 B 5 C 6 D 9 
 
 

A ball is moving at a speed of 3.0 m / s. 
 

The ball now accelerates with a constant acceleration of 2.0 m / s2 in the direction that it is moving. 
 

What is the speed of the ball 5.0 s after it begins to accelerate? 

A 10 m / s B 13 m / s C 17 m / s D 30 m / s 
 
 
29 What is meant by the moment of a force? 

A the speed of an object moved by a force 

B the time taken for a force to move an object 

C the turning effect of a force 

D the work done by a force 
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（2024 May/Jun · 0654/22 · Question 28 · Extended）

【答案】B

【解析】加速度方向与运动方向相同，由匀加速关系得

𝑣 = 𝑢 + 𝑎𝑡
= 3.0 + 2.0 × 5.0

24



= 13 m/s。
故选 B。

题型 7：用是否包含方向区别速率与速度矢量（考频★☆☆☆☆）

知识点 　 速率是路程与时间之比，是 ；速度是位移与时间之比，是 。

速率只有大小，速度既有大小又有方向；同一时刻，速度的大小等于速率。

二者的国际单位均为 m/s。

答案：标量；矢量

怎么认 　 题目出现速率与速度的定义比较时，先判断物理量是否包含方向。

例题 1

P0031 | 2023 May/Jun | 0654/21 | Q28 | Extended

P0032 | 2023 Oct/Nov | 0654/21 | Q28 | Extended

P0033 | 2022 May/Jun | 0654/21 | Q28 | Extended
11  

 

© UCLES 2022 0654/21/M/J/22 [Turn over 

What is the difference between speed and velocity? 

A Speed has magnitude and direction; velocity has magnitude only. 

B Speed has magnitude and direction; velocity has direction only. 

C Speed has magnitude only; velocity has magnitude and direction. 

D Speed has magnitude only; velocity has direction only. 
 
 
29 The diagram shows a car of mass 1000 kg travelling along a straight, horizontal road. The driving 

force from the car’s engine is 3000 N. The total resistive force acting on the car is 2500 N. 
 

driving force
3000 N

total resistive force
2500 N

 
 

What is the acceleration of the car along the road? 

A 0.50 m / s2 B 2.0 m / s2 C 3.0 m / s2 D 5.5 m / s2 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 A passenger lift (elevator) has a total weight of 4000 N, including the people inside it. The power 

output of the lift motor is 800 W. 
 

How much time does it take for the lift to rise 12 m vertically? 

A 2.4 s B 6.0 s C 24 s D 60 s 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

11  
 

© UCLES 2022 0654/21/M/J/22 [Turn over 

What is the difference between speed and velocity? 

A Speed has magnitude and direction; velocity has magnitude only. 

B Speed has magnitude and direction; velocity has direction only. 

C Speed has magnitude only; velocity has magnitude and direction. 

D Speed has magnitude only; velocity has direction only. 
 
 
29 The diagram shows a car of mass 1000 kg travelling along a straight, horizontal road. The driving 

force from the car’s engine is 3000 N. The total resistive force acting on the car is 2500 N. 
 

driving force
3000 N

total resistive force
2500 N

 
 

What is the acceleration of the car along the road? 

A 0.50 m / s2 B 2.0 m / s2 C 3.0 m / s2 D 5.5 m / s2 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 A passenger lift (elevator) has a total weight of 4000 N, including the people inside it. The power 

output of the lift motor is 800 W. 
 

How much time does it take for the lift to rise 12 m vertically? 

A 2.4 s B 6.0 s C 24 s D 60 s 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

18

18

（2022 May/Jun · 0654/21 · Question 28 · Extended）

解：由定义，速率只有大小，速度既有大小又有方向，C 符合。故选 C。

题型 8：以速度是否改变辨认加速运动（考频★☆☆☆☆）

知识点 　 加速度表示速度随时间的变化率，平均加速度为 𝑎 = 𝑣−𝑢
𝑡 ，单位是 m/s2。

速度是 ；速度的大小或方向发生改变，物体就有加速度。

速度保持 时，加速度为零；速率减小或运动方向改变时，加速度也可不为零。

答案：矢量；不变

怎么认 　 题目出现物体正在加速并询问运动状态时，先判断速度是否发生改变。

例题 1

P0249 | 2022 May/Jun | 0654/22 | Q32 | Extended

P0250 | 2024 Oct/Nov | 0654/22 | Q31 | Extended

P0251 | 2024 Feb/Mar | 0654/22 | Q31 | Extended

P0252 | 2026 Feb/Mar | 0654/22 | Q28 | Extended
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27 Substance S is analysed by paper chromatography. 
 

The chromatogram obtained is shown. The chromatogram is not drawn to scale. 
 

The Rf value of S is 0.60. 
 

final solvent
front

baseline

S

4.5 cm

J

6.0 cm

1.8 cm
×

 
 

What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 

An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 
29 A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 
30 A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 
 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
 
 

PapaCambridge ·  papacambridge.com 0654/22 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/22 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-A04DECDDB2
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（2026 Feb/Mar · 0654/22 · Question 28 · Extended）

解：物体正在加速，说明其速度发生改变。

A、B、C 中速度均保持不变；D 中速度增大。

故选 D。

25



题型 9：把分段速度图分成面积后相加（考频★★☆☆☆）

知识点 　 在速度—时间图像中，物体在某段时间内通过的路程等于图线与时间轴围成的 。

图像由若干线段组成时，可把图下区域分成三角形、长方形或梯形，各部分面积应当 。

此关系用于速度—时间图像；面积单位为纵轴单位与横轴单位的乘积，如 (m/s) × s = m。
答案：面积；相加

怎么认 　 题目出现分段速度—时间图像并求总路程时，先把图下区域分成基本图形并求面积之和。

例题 1

P0031 | 2023 May/Jun | 0654/21 | Q28 | Extended

11  
 

© UCLES 2023 0654/21/M/J/23 [Turn over 

27 Which structure represents the addition polymer made from the monomer propene, C3H6? 
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The diagram shows the speed–time graph for a moving object. 
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（2023 May/Jun · 0654/21 · Question 28 · Extended）

解：由速度—时间图像下的面积表示路程，前 2.0 s 内的路程为
𝑠1 = 10 × 2.0 = 20 m
后 2.0 s 内图形为梯形，
𝑠2 = 1

2 × (10 + 20) × 2.0 = 30 m
𝑠 = 𝑠1 + 𝑠2 = 20 + 30 = 50 m
故选 C。

针对练习

1.

P0034 | 2023 May/Jun | 0654/23 | Q28 | Extended
10 
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The speed–time graph represents the journey of a bicycle. 
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What is the total distance travelled by the bicycle? 

A 1.6 km B 2.0 km C 2.4 km D 3.2 km 
 
 
29 The diagram shows a cuboid box resting on the ground. The dimensions of the box are shown. 
 

0.50 m

0.50 m

0.40 m

 
 

The pressure on the ground due to the weight of the box is 50 Pa. 
 

What is the weight of the box? 

A 5.0 N B 10 N C 250 N D 500 N 
 
 
30 Electricity can be generated in different types of power station. 
 

Which statement about geothermal power and nuclear power is correct? 

A Geothermal power and nuclear power are both renewable. 

B Geothermal power and nuclear power are both non-renewable. 

C Geothermal power is renewable but nuclear power is not. 

D Nuclear power is renewable but geothermal power is not. 
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（2023 May/Jun · 0654/23 · Question 28 · Extended）

【答案】C

【解析】由速度—时间图像下的面积表示路程，

𝑠 = 1
2 × 1 × 0.8 + 2 × 0.8 + 1

2 × 1 × 0.8

26



= 0.4 + 1.6 + 0.4 = 2.4 km
故选 C。

2.

P0034 | 2023 May/Jun | 0654/23 | Q28 | Extended
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27 The structure of a monomer is shown. 
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Which structure represents a section of the addition polymer that is formed from this monomer? 
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The speed–time graph represents the motion of a vehicle during the first 10 s of a journey. 
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How far does the vehicle travel during the 10 s? 

A 25 m B 50 m C 75 m D 100 m 
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（2024 May/Jun · 0654/23 · Question 28 · Extended）

【答案】C

【解析】由速度—时间图像下的面积表示路程，

𝑠 = 1
2 × 5 × 10 + 5 × 10

= 25 + 50 = 75 m
故选 C。

题型 10：由等大反向力判断匀速直线运动（考频★☆☆☆☆）

知识点 　 物体所受合力为 0 时，加速度为 0；运动物体的速度大小和方向均不改变，做 运动。

同一直线上两个方向相反的力大小 时，合力为 0。
力的单位是牛顿（N）；上述判断成立的条件是图中列出了物体所受的 力。

答案：匀速直线；相等；全部

怎么认 　 题目出现运动物体的受力图并问匀速直线运动时，先判断各力的合力是否为零。

例题 1

P0013 | 2023 Feb/Mar | 0654/12 | Q28 | Core

P0014 | 2022 May/Jun | 0654/11 | Q29 | Core
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28 The diagram shows the level of water in a measuring cylinder. 
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What is the volume of water in the measuring cylinder? 

A 73.5 cm3 B 74.0 cm3 C 76.5 cm3 D 77.0 cm3 
 
 

The diagrams show the only forces acting on four moving objects. 
 

Which object is travelling at constant speed? 
 

A

9 N 10 N

B

10 N

C D

10 N

10 N10 N  
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（2022 May/Jun · 0654/11 · Question 29 · Core）

解：D 中两力在同一直线上，大小均为 10 N，方向相反。
𝐹合 = 10 N − 10 N = 0
由 𝐹合 = 𝑚𝑎 得

27



𝑎 = 0
物体正在运动，故速度大小和方向均不改变。故选 D。

针对练习

1.

P0017 | 2023 Oct/Nov | 0654/11 | Q28 | Core

P0018 | 2025 May/Jun | 0654/12 | Q28 | Core

10 
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26 Which statement about alkanes is correct? 

A They contain one double covalent bond. 

B They contain only single covalent bonds. 

C They form polymers. 

D They react with aqueous bromine. 
 
 
27 When aqueous copper(II) sulfate reacts with aqueous sodium hydroxide, a blue precipitate 

forms. 
 

Which method is used to remove the precipitate from the reaction mixture? 

A chromatography 

B distillation 

C filtration 

D crystallisation 
 
 

The diagrams show the only forces acting on each of four objects moving in a straight line. 
 

Which object is moving at constant speed in a straight line? 
 

2.0 N

A

2.0 N 2.0 N

B

2.0 N 2.0 N

C

2.0 N 2.0 N

D

 
 
 

10 

© UCLES 2025 0654/12/M/J/25  

26 Which statement about alkanes is correct? 

A They contain one double covalent bond. 

B They contain only single covalent bonds. 

C They form polymers. 

D They react with aqueous bromine. 
 
 
27 When aqueous copper(II) sulfate reacts with aqueous sodium hydroxide, a blue precipitate 

forms. 
 

Which method is used to remove the precipitate from the reaction mixture? 

A chromatography 

B distillation 

C filtration 

D crystallisation 
 
 

The diagrams show the only forces acting on each of four objects moving in a straight line. 

Which object is moving at constant speed in a straight line? 
 

2.0 N

A

2.0 N 2.0 N

B

2.0 N 2.0 N

C

2.0 N 2.0 N

D

 
 
 

10 

© UCLES 2025 0654/12/M/J/25  

26 Which statement about alkanes is correct? 

A They contain one double covalent bond. 

B They contain only single covalent bonds. 

C They form polymers. 

D They react with aqueous bromine. 
 
 
27 When aqueous copper(II) sulfate reacts with aqueous sodium hydroxide, a blue precipitate 

forms. 
 

Which method is used to remove the precipitate from the reaction mixture? 

A chromatography 

B distillation 

C filtration 

D crystallisation 
 
 

The diagrams show the only forces acting on each of four objects moving in a straight line. 

Which object is moving at constant speed in a straight line? 
 

2.0 N

A

2.0 N 2.0 N

B

2.0 N 2.0 N

C

2.0 N 2.0 N

D

 
 
 

10 

© UCLES 2025 0654/12/M/J/25  

26 Which statement about alkanes is correct? 

A They contain one double covalent bond. 

B They contain only single covalent bonds. 

C They form polymers. 

D They react with aqueous bromine. 
 
 
27 When aqueous copper(II) sulfate reacts with aqueous sodium hydroxide, a blue precipitate 

forms. 
 

Which method is used to remove the precipitate from the reaction mixture? 

A chromatography 

B distillation 

C filtration 

D crystallisation 
 
 

The diagrams show the only forces acting on each of four objects moving in a straight line. 

Which object is moving at constant speed in a straight line? 
 

2.0 N

A

2.0 N 2.0 N

B

2.0 N 2.0 N

C

2.0 N 2.0 N

D

 
 
 

10 

© UCLES 2025 0654/12/M/J/25  

26 Which statement about alkanes is correct? 

A They contain one double covalent bond. 

B They contain only single covalent bonds. 

C They form polymers. 

D They react with aqueous bromine. 
 
 
27 When aqueous copper(II) sulfate reacts with aqueous sodium hydroxide, a blue precipitate 

forms. 
 

Which method is used to remove the precipitate from the reaction mixture? 

A chromatography 

B distillation 

C filtration 

D crystallisation 
 
 
28 The diagrams show the only forces acting on each of four objects moving in a straight line. 
 

Which object is moving at constant speed in a straight line? 

2.0 N

A

2.0 N 2.0 N

B

2.0 N 2.0 N

C

2.0 N 2.0 N

D

 
 
 

10 

© UCLES 2025 0654/12/M/J/25  

26 Which statement about alkanes is correct? 

A They contain one double covalent bond. 

B They contain only single covalent bonds. 

C They form polymers. 

D They react with aqueous bromine. 
 
 
27 When aqueous copper(II) sulfate reacts with aqueous sodium hydroxide, a blue precipitate 

forms. 
 

Which method is used to remove the precipitate from the reaction mixture? 

A chromatography 

B distillation 

C filtration 

D crystallisation 
 
 
28 The diagrams show the only forces acting on each of four objects moving in a straight line. 
 

Which object is moving at constant speed in a straight line? 

2.0 N

A

2.0 N 2.0 N

B

2.0 N 2.0 N

C

2.0 N 2.0 N

D

 
 
 
P0019 | 2025 Feb/Mar | 0654/12 | Q28 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

11
10

（2025 May/Jun · 0654/12 · Question 28 · Core；同题：2025 May/Jun · 0654/13 · Question 28 · Core）

【答案】D

【解析】D 中两力在同一直线上，大小均为 2.0 N，方向相反。
𝐹合 = 2.0 N − 2.0 N = 0
由 𝐹合 = 𝑚𝑎 得

𝑎 = 0
物体做匀速直线运动。故选 D。

题型 11：由落差把重力势能转为动能求末速度（考频★☆☆☆☆）

知识点 　 物体由静止下落，若只受重力作用，则重力势能的减少量等于 的增加量。

由机械能守恒，𝑚𝑔ℎ = 1
2𝑚𝑣2，故𝑣 =

√
2𝑔ℎ，质量𝑚可约去。

其中𝑔的单位为N/kg，ℎ的单位为m，𝑣的单位为m/s。
答案：动能

怎么认 　 题目出现物体在真空中由静止下落、给出落差并求末速度时，先列机械能守恒关系。

例题 1

P0034 | 2023 May/Jun | 0654/23 | Q28 | Extended

P0035 | 2024 May/Jun | 0654/23 | Q28 | Extended

P0036 | 2024 May/Jun | 0654/21 | Q30 | Extended
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28 Which statement describes a system that is in equilibrium? 

A There is a resultant force and there is a resultant turning effect on the system. 

B There is a resultant force but there is no resultant turning effect on the system. 

C There is no resultant force but there is a resultant turning effect on the system. 

D There is no resultant force and there is no resultant turning effect on the system. 
 
 
29 An irregularly shaped piece of aluminium is lowered into a measuring cylinder that contains 

43 cm3 of water. The aluminium is totally immersed in the water and the water level in the 
measuring cylinder rises to 51 cm3. The density of aluminium is 2.7 g / cm3. 

 
What is the mass of the aluminium? 

A 15.9 g B 18.9 g C 21.6 g D 127 g 
 
 

An object of mass 5.0 kg falls vertically from rest through a height of 13 m in a vacuum. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the final speed of the object? 

A 8.1 m / s B 10 m / s C 11 m / s D 16 m / s 
 
 
31 For which energy resource is the Sun not the source of the energy? 

A geothermal 

B natural gas 

C water behind a hydroelectric dam 

D wind 
 
 
32 In a room, hot air above a heater rises and is replaced by cool air that falls. 
 

What is the name of this process, and how does the density of the hot air compare with the 
density of the cool air? 

 
 process density of hot air 

A conduction greater than cool air 

B conduction less than cool air 

C convection greater than cool air 

D convection less than cool air 
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C There is no resultant force but there is a resultant turning effect on the system. 

D There is no resultant force and there is no resultant turning effect on the system. 
 
 
29 An irregularly shaped piece of aluminium is lowered into a measuring cylinder that contains 

43 cm3 of water. The aluminium is totally immersed in the water and the water level in the 
measuring cylinder rises to 51 cm3. The density of aluminium is 2.7 g / cm3. 

 
What is the mass of the aluminium? 

A 15.9 g B 18.9 g C 21.6 g D 127 g 
 
 

An object of mass 5.0 kg falls vertically from rest through a height of 13 m in a vacuum. 

The gravitational field strength g is 10 N / kg. 
 

What is the final speed of the object? 

A 8.1 m / s B 10 m / s C 11 m / s D 16 m / s 
 
 
31 For which energy resource is the Sun not the source of the energy? 

A geothermal 

B natural gas 

C water behind a hydroelectric dam 

D wind 
 
 
32 In a room, hot air above a heater rises and is replaced by cool air that falls. 
 

What is the name of this process, and how does the density of the hot air compare with the 
density of the cool air? 

 
 process density of hot air 

A conduction greater than cool air 

B conduction less than cool air 

C convection greater than cool air 

D convection less than cool air 
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（2024 May/Jun · 0654/21 · Question 30 · Extended）

解：物体在真空中下落，由机械能守恒得

𝑚𝑔ℎ = 1
2𝑚𝑣2

𝑣 =
√

2𝑔ℎ
𝑣 =

√
2 × 10 × 13

𝑣 ≈ 16 m/s
故选 D。
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2.2 速度、加速度与运动图像：结构题

题型 1：求速度时间图下三角形面积（考频★★☆☆☆）

知识点 　 速度—时间图像中，图线与时间轴在某时间段围成的面积表示该时段的路程。

图线下方为三角形时，𝑠 = 1
2Δ𝑡𝑣，其中底边表示 ，高表示 。

时间单位为 s、速度单位为 m/s 时，面积单位为 。

答案：时间间隔；速度；m

怎么认 　 题目出现速度—时间图和三角形区域，且求某时间段路程时，先求图线下三角形面积。

例题 1

P0041 | 2024 May/Jun | 0654/43 | Q3 | Extended 6

 (a) Fig. 3.1 shows a speed–time graph for a journey made by a car.
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Fig. 3.1

  (i) Use Fig. 3.1 to determine the distance travelled by the car during the first 40 seconds of 
this journey.

 

  (ii) During the first 40 seconds of the journey, the car accelerates.

Define the term acceleration.

 [1]

  (iii) The maximum store of kinetic energy of the car during this journey is 108 000 J.

   Use information from Fig. 3.1 to calculate the mass of the car.
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（2024 May/Jun 0654/43 第3题(a)(i)）

解：由图得，前 40 s 内图线下方为三角形，其底为 40 s，高为 12 m/s。
𝑠 = 1

2 × 40 s × 12 m/s
𝑠 = 240 m
答：240 m。
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针对练习

1.
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 (a) A rocket travels vertically upwards. 

  Fig. 10.1 shows the speed–time graph for the rocket.
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Fig. 10.1

  (i) Describe the motion of the rocket in the first 20 seconds.

  (ii) Calculate the deceleration of the rocket between time = 20 s and time = 50 s.

   State the unit of your answer.

 

  (iii) Calculate the distance travelled by the rocket between time = 30 s and time = 50 s.
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  (i) Describe the motion of the rocket in the first 20 seconds.

 [1]

  (ii) Calculate the deceleration of the rocket between time = 20 s and time = 50 s.

   State the unit of your answer.

 

  (iii) Calculate the distance travelled by the rocket between time = 30 s and time = 50 s.
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  (iv) State the time at which the rocket reaches its maximum height above the ground.

 

 (b) A car travels at constant speed on a horizontal road.

  State and describe the horizontal forces acting on the car.

 [2]

 [Total: 9]
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（2025 May/Jun 0654/41 第10题(a)(iii)）

【答案】2000 m
【解析】由图得，𝑡 = 30 s 时火箭的速度为 200 m/s，此后图线下方为三角形。
𝑠 = 1

2 × (50 − 30) s × 200 m/s
𝑠 = 2000 m
答：2000 m。

2.

P0114 | continued
14

 (d) The farmer drives his tractor across a field. 

  Fig. 6.2 shows the speed-time graph for the tractor.
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  (i) State the maximum speed of the tractor.

 

  (ii) On Fig. 6.2, mark with an X a time when the tractor is moving with changing speed. [1]

  (iii) Calculate the distance travelled by the tractor between time = 15 s and time = 20 s.

 

 [Total: 11]
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（2022 May/Jun 0654/32 第6题(d)(iii)；同题：2022 May/Jun 0654/33 第6题(d)(iii)）

【答案】5 m
【解析】由图得，𝑡 = 15 s 至 𝑡 = 20 s 的图线下方为三角形。
𝑠 = 1

2 × (20 − 15) s × 2 m/s
𝑠 = 5 m
答：5 m。

31



专题 3 质量、重量与密度

3.1 质量、重量与密度

题型 1：量筒读弯月面或用排水体积求密度和质量（考频★★★☆☆）

知识点 　 密度表示单位体积物质的质量，𝜌 = 𝑚
𝑉，其中 𝜌 为密度，𝑚 为质量，𝑉  为体积；常用单位为 

g
cm3  或 

kg
m3。

不规则固体完全浸没且不吸水、不溶于水时，其体积 𝑉 = 𝑉2 − 𝑉1，其中 𝑉1、𝑉2 分别为浸没前、后的量

筒读数。

量筒竖直放置、液面静止时，视线与水面凹形弯月面的 处相平。

小块不规则金属的质量用 测量，体积用 和水测量。

答案：最低；天平；量筒

怎么认 　 题目出现小块不规则固体的密度测量或量筒水位变化时，先确定质量及排水体积。

例题 1

P0055 | 2023 Oct/Nov | 0654/11 | Q29 | Core

P0056 | 2022 Oct/Nov | 0654/11 | Q29 | Core

P0057 | 2022 Oct/Nov | 0654/21 | Q29 | Extended
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27 The structure of the monomer chloroethene is shown. 
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What is the structure of the polymer formed from this monomer? 
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28 A motorcycle accelerates uniformly from a velocity of 20 m / s to a velocity of 35 m / s in 5.0 s. 
 

What is its acceleration? 

A 3.0 m / s2 B 5.5 m / s2 C 7.0 m / s2 D 11 m / s2 
 
 

Which two pieces of apparatus are used to find the density of a small, irregularly shaped piece of 
metal? 

A balance and measuring cylinder 

B balance and metre rule 

C beaker and measuring cylinder 

D beaker and metre rule 
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（2022 Oct/Nov · 0654/21 · Question 29 · Extended）

解：由 𝜌 = 𝑚
𝑉，需测得金属的质量和体积。

天平测质量；量筒中水的体积变化等于完全浸没的金属体积。

故选 A。

针对练习

1.

P0059 | 2024 Oct/Nov | 0654/22 | Q28 | Extended

P0060 | 2022 Oct/Nov | 0654/23 | Q28 | Extended

P0061 | 2024 May/Jun | 0654/21 | Q29 | Extended
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28 Which statement describes a system that is in equilibrium? 

A There is a resultant force and there is a resultant turning effect on the system. 

B There is a resultant force but there is no resultant turning effect on the system. 

C There is no resultant force but there is a resultant turning effect on the system. 

D There is no resultant force and there is no resultant turning effect on the system. 
 
 

An irregularly shaped piece of aluminium is lowered into a measuring cylinder that contains 
43 cm3 of water. The aluminium is totally immersed in the water and the water level in the 
measuring cylinder rises to 51 cm3. The density of aluminium is 2.7 g / cm3. 

 
What is the mass of the aluminium? 

A 15.9 g B 18.9 g C 21.6 g D 127 g 
 
 
30 An object of mass 5.0 kg falls vertically from rest through a height of 13 m in a vacuum. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the final speed of the object? 

A 8.1 m / s B 10 m / s C 11 m / s D 16 m / s 
 
 
31 For which energy resource is the Sun not the source of the energy? 

A geothermal 

B natural gas 

C water behind a hydroelectric dam 

D wind 
 
 
32 In a room, hot air above a heater rises and is replaced by cool air that falls. 
 

What is the name of this process, and how does the density of the hot air compare with the 
density of the cool air? 

 
 process density of hot air 

A conduction greater than cool air 

B conduction less than cool air 

C convection greater than cool air 

D convection less than cool air 
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What is the mass of the aluminium? 

A 15.9 g B 18.9 g C 21.6 g D 127 g 
 
 
30 An object of mass 5.0 kg falls vertically from rest through a height of 13 m in a vacuum. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the final speed of the object? 

A 8.1 m / s B 10 m / s C 11 m / s D 16 m / s 
 
 
31 For which energy resource is the Sun not the source of the energy? 

A geothermal 

B natural gas 

C water behind a hydroelectric dam 

D wind 
 
 
32 In a room, hot air above a heater rises and is replaced by cool air that falls. 
 

What is the name of this process, and how does the density of the hot air compare with the 
density of the cool air? 

 
 process density of hot air 

A conduction greater than cool air 

B conduction less than cool air 

C convection greater than cool air 

D convection less than cool air 
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【答案】C

【解析】铝块完全浸没，故其体积等于水的体积增量。

𝑉 = 51 − 43 = 8cm3

𝑚 = 𝜌𝑉 = 2.7 × 8 = 21.6 g
故选 C。
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28 An object falls freely in a vacuum. 
 

Which speed–time graph represents the motion of the object? 
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As the object is lowered into the water, the water level rises from 50 cm3 to 75 cm3. The object has 
a mass of 50 g. 

 
What is the density of the object? 

A 0.50 g / cm3 B 0.67 g / cm3 C 1.5 g / cm3 D 2.0 g / cm3 
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【答案】D

【解析】物体完全浸没，由排水法得

𝑉 = 75 − 50 = 25cm3

𝜌 = 𝑚
𝑉 = 50

25 = 2.0 g
cm3

故选 D。

3.
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27 The results of tests on aqueous G are listed. 
 

1 Adding aqueous sodium hydroxide produces a white precipitate that is insoluble in 
excess. 

2 Adding acidified aqueous silver nitrate produces a cream precipitate. 

 
What is G? 

A calcium bromide 

B calcium chloride 

C zinc bromide 

D zinc chloride 
 
 

A stone of mass 60 g is placed in a measuring cylinder containing water. The water level in the 
measuring cylinder rises as shown. 
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What is the density of the stone? 

A 0.50 g / cm3 B 0.75 g / cm3 C 1.3 g / cm3 D 2.0 g / cm3 
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【答案】D

【解析】由量筒图得，石块排开水的体积为

𝑉 = 80 − 50 = 30cm3

𝜌 = 𝑚
𝑉 = 60

30 = 2.0 g
cm3

故选 D。
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28 Which speed–time graph shows the motion of an object in free fall with no air resistance? 
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The volume of an irregularly shaped piece of copper is measured using a measuring cylinder  
and water. 

 
The diagrams show the readings on the measuring cylinder. 
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The density of copper is 8.9 g / cm3. 
 

What is the mass of the piece of copper? 

A 1.35 g B 1.80 g C 107 g D 142 g 
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【答案】C

【解析】由凹形弯月面的最低处读数，浸没前、后的读数分别为 54cm3、66cm3。

𝑉 = 66 − 54 = 12cm3

𝑚 = 𝜌𝑉 = 8.9 × 12 = 106.8 g ≈ 107 g
故选 C。

5.
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27 Which diagram represents the structure of nylon? 
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A rock has a mass of 360 g. 
 

A large measuring cylinder contains 500 cm3 of water. 
 

The rock is now lowered into the water and completely submerged. The water level in the 
measuring cylinder rises to 650 cm3. 

 
Which calculation gives the density of the rock? 

A 360
150

 g / cm3 

B 360  150 g / cm3 

C 360
650

 g / cm3 

D 360  650 g / cm3 
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28 A rock has a mass of 360 g. 

A large measuring cylinder contains 500 cm3 of water. 
 

The rock is now lowered into the water and completely submerged. The water level in the 
measuring cylinder rises to 650 cm3. 

 
Which calculation gives the density of the rock? 

A 360
150

 g / cm3 

B 360  150 g / cm3 

C 360
650

 g / cm3 

D 360  650 g / cm3 
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（2022 Oct/Nov · 0654/22 · Question 28 · Extended）

【答案】A

【解析】岩石完全浸没，体积等于水的体积增量。

𝑉 = 650 − 500 = 150cm3

34



𝜌 = 𝑚
𝑉 = 360

150 = 2.4 g
cm3

故选 A。

6.
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28 The speed–time graph represents part of a car journey. 
 

0

18

10

0 5

time / s

speed

m / s

 
 

How far does the car travel in the part of the journey shown? 

A 20 m B 45 m C 70 m D 90 m 
 
 

The mass of an empty measuring cylinder is 15 g. 
 

Liquid is poured into it and the total mass is now 95 g. 
 

The reading on the measuring cylinder is shown. 
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What is the density of the liquid? 

A 1.3 g / cm3 B 1.4 g / cm3 C 1.5 g / cm3 D 1.7 g / cm3 
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（2023 Oct/Nov · 0654/11 · Question 29 · Core）

【答案】B

【解析】由图读得液体体积为 57cm3。

𝑚 = 95 − 15 = 80 g
𝜌 = 𝑚

𝑉 = 80
57 ≈ 1.4 g

cm3

故选 B。

7.
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28 The graph shows how the speed of an object varies with time. 
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Five identical solid glass balls, each of mass 5.0 g, are put into a measuring cylinder containing 
water. 

 
The water level in the measuring cylinder rises from the 30 cm3 mark to the 40 cm3 mark. 

 
What is the density of the glass from which the balls are made? 

A 0.50 g / cm3 B 1.2 g / cm3 C 1.6 g / cm3 D 2.5 g / cm3 
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A 0.50 g / cm3 B 1.2 g / cm3 C 1.6 g / cm3 D 2.5 g / cm3 
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【答案】D

【解析】五个玻璃球的总质量与总体积为

𝑚 = 5 × 5.0 = 25 g，𝑉 = 40 − 30 = 10cm3

𝜌 = 𝑚
𝑉 = 25

10 = 2.5 g
cm3

故选 D。

题型 2：区分质量、重量与重力场强并用W=mg（考频★★★☆☆）

知识点 　 质量 𝑚 表示物体所含物质的多少，不随物体所在位置改变，国际单位是 。

重量 𝑊  是物体受到的重力，随所在地的重力场强改变，国际单位是 。

重力场强 𝑔 表示单位质量受到的重力，单位是 。

在给定位置的重力场中，质量为 𝑚 的物体所受重力满足 𝑊 = 𝑚𝑔。
答案：kg；N；N/kg

35



怎么认 　 题目出现质量、重量、重力场强或位置变化时，先由 𝑊 = 𝑚𝑔 判断各量的变化。

例题 1
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25 Which statements about the Contact process are correct? 
 

1 An iron catalyst is used. 

2 Oleum is added to water. 

3 Sulfur dioxide is converted to sulfur trioxide. 

4 Sulfur trioxide is reacted with water. 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
26 What is not a use of limestone? 

A manufacture of calcium oxide 

B neutralising industrial waste products 

C purifying water 

D treating acidic soil 
 
 
27 Which statement describes addition polymers? 

A They contain long chains made from only one type of monomer. 

B They contain C

O

N

H

 links. 

C They contain carbon-carbon double bonds. 

D They contain C

O

O  links. 
 
 

The gravitational field strength at the Earth’s North Pole is greater than at the Equator. 
 

An object is moved from the Equator to the North Pole. 
 

What effect, if any, does this have on the mass and on the weight of the object? 
 

 mass weight 

A increases increases 

B increases stays the same 

C stays the same increases 

D stays the same stays the same 
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解：物体的位置改变，质量 𝑚 不变。

由 𝑊 = 𝑚𝑔，北极的 𝑔 较大，故重量 𝑊  增大。

故选 C。

针对练习

1.
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26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows a use for the named fraction? 
 

 fraction use 

A bitumen feedstock for making chemicals 

B diesel oil / gas oil road surfaces 

C naphtha fuel in car engines 

D refinery gas cooking and heating 
 
 
27 Which statement about addition polymerisation is correct? 

A Large monomer units join to form small polymer molecules. 

B Large polymer molecules join to form small monomer units. 

C Small monomer units join to form large polymer molecules. 

D Small polymer molecules join to form large monomer units. 
 
 

An object has a weight of 2.0 N. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the mass of the object? 

A 0.020 kg B 0.20 kg C 2.0 kg D 20 kg 
 
 
29 The diagram shows four containers resting on a table. The containers have equal masses and 

square bases of equal areas. The centre of mass of each container is labelled X. 
 

Which container is the most stable? 
 

X

X
X

X

A B C D

table
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【答案】B

【解析】由 𝑊 = 𝑚𝑔，得
𝑚 = 𝑊

𝑔 = 2.0 N
10 N/kg = 0.20 kg

故选 B。

2.

P1.3–P1.4 质量、重量与密度

质量表示物体中物质的量度，重量是重力产生的力。换一个星球，质量通常不变，但引力场强 g改变，重
量会变：

W = mg.

m用千克，g用Nkg−1，W 用牛顿。题目给 g时使用给定值，不把质量的单位写成牛顿。
密度是单位体积的质量：

ρ =
m

V
.

同样体积的材料，质量较大则密度较大；同样质量，体积较大则密度较小。规则长方体先求长、宽、高的
乘积；不规则固体可用液面排开体积。使用gcm−3或kgm−3时，分子分母的单位必须配套。
物体能否浮起取决于与周围流体的平均密度比较，而不只看总质量。读浮力或密度实验时，先把液面前后
之差当作物体体积，再代入质量。空心物体需要比较包含空腔在内的平均密度。

例题

2022 February/March・ 0654/12・Question 28・ Core
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 Butane is a hydrocarbon. 

What is the word equation for the complete combustion of butane? 

A butane  +  oxygen    carbon  +  water 

B butane  +  oxygen    carbon dioxide  +  carbon monoxide  +  water 

C butane  +  oxygen    carbon dioxide  +  water 

D butane  +  oxygen    carbon monoxide  +  water 
 
 
27 Which statement about poly(ethene) is correct? 

A It is an alkene. 

B It is formed in a reaction called cracking. 

C It is obtained from the bitumen fraction of petroleum. 

D It is made by an addition reaction. 
 
 
28 Which expression is the definition of density? 

A mass
volume

 

B volume
mass

 

C area  mass 

D mass  volume 
 
 
29 The diagram shows a metre rule with a pivot at the 60 cm mark. A force of 6.0 N is applied at the 

35 cm mark in the direction shown. 
 

60 cm0 cm 35 cm

6.0 N

100 cm

pivot

 
 

What is the moment of the 6.0 N force about the pivot? 

A 150 N cm B 210 N cm C 360 N cm D 390 N cm 
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60 cm0 cm 35 cm

6.0 N

100 cm
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What is the moment of the 6.0 N force about the pivot? 

A 150 N cm B 210 N cm C 360 N cm D 390 N cm 
 
 

解答

密度是单位体积的质量。因此把质量放在分子、体积放在分母：

ρ =
m

V
.

这对应选项A。用单位也能检查：质量除以体积得到kgm−3，其他式子不会得到密度的单位。

P0045
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28 A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 
 
29 Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 
30 Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 
31 When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
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26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows a use for the named fraction? 
 

 fraction use 

A bitumen feedstock for making chemicals 

B diesel oil / gas oil road surfaces 

C naphtha fuel in car engines 

D refinery gas cooking and heating 

27 Which statement about addition polymerisation is correct? 

A Large monomer units join to form small polymer molecules. 

B Large polymer molecules join to form small monomer units. 

C Small monomer units join to form large polymer molecules. 

D Small polymer molecules join to form large monomer units. 
 
 
28 An object has a weight of 2.0 N. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the mass of the object? 

A 0.020 kg B 0.20 kg C 2.0 kg D 20 kg 
 
 
29 The diagram shows four containers resting on a table. The containers have equal masses and 

square bases of equal areas. The centre of mass of each container is labelled X. 
 

Which container is the most stable? 
 

X

X
X

X

A B C D

table
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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27 The structures or names of four compounds are listed. 
 

H1 C

H

H

C

H

H

C

H

H

C

H

H

H

H2

hexane3

hexene4

C

H

H

C

H

C

H

C

H

H

H

 
 

Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
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28 A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 
 

Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 
30 Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 
31 When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
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26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows a use for the named fraction? 
 

 fraction use 

A bitumen feedstock for making chemicals 

B diesel oil / gas oil road surfaces 

C naphtha fuel in car engines 

D refinery gas cooking and heating 

 
27 Which statement about addition polymerisation is correct? 

A Large monomer units join to form small polymer molecules. 

B Large polymer molecules join to form small monomer units. 

C Small monomer units join to form large polymer molecules. 

D Small polymer molecules join to form large monomer units. 
 
 
28 An object has a weight of 2.0 N. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the mass of the object? 

A 0.020 kg B 0.20 kg C 2.0 kg D 20 kg 
 
 
29 The diagram shows four containers resting on a table. The containers have equal masses and 

square bases of equal areas. The centre of mass of each container is labelled X. 
 

Which container is the most stable? 
 

X

X
X

X

A B C D

table
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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H1 C

H

H

C

H

H

C

H

H

C

H

H

H

H2

hexane3

hexene4

C

H

H

C

H

C

H

C

H

H

H

 
 

Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
 
 

PapaCambridge ·  papacambridge.com 0654/13 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/13 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-6A464EFC5B

10 

© Cambridge University Press & Assessment 2026 0654/13/M/J/26  

27 The structures or names of four compounds are listed. 
 

H1 C

H

H

C

H

H

C

H

H

C

H

H

H

H2

hexane3

hexene4

C

H

H

C

H

C

H

C

H

H

H

 
 

Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
 
 

PapaCambridge ·  papacambridge.com 0654/13 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/13 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-6A464EFC5B

10 

© Cambridge University Press & Assessment 2026 0654/13/M/J/26  

27 The structures or names of four compounds are listed. 
 

H1 C

H

H

C

H

H

C

H

H

C

H

H

H

H2

hexane3

hexene4

C

H

H

C

H

C

H

C

H

H

H

 
 

Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
 
 

PapaCambridge ·  papacambridge.com 0654/13 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/13 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-6A464EFC5B

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026 质量、重量与密度

31

P0046 | 2026 May/Jun | 0654/12 | Q29 | Core

9  
 

© Cambridge University Press & Assessment 2026 0654/12/M/J/26 [Turn over 

28 A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 

Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 
30 Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 
31 When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
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26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows a use for the named fraction? 
 

 fraction use 

A bitumen feedstock for making chemicals 

B diesel oil / gas oil road surfaces 

C naphtha fuel in car engines 

D refinery gas cooking and heating 

 
27 Which statement about addition polymerisation is correct? 

A Large monomer units join to form small polymer molecules. 

B Large polymer molecules join to form small monomer units. 

C Small monomer units join to form large polymer molecules. 

D Small polymer molecules join to form large monomer units. 
 
 
28 An object has a weight of 2.0 N. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the mass of the object? 

A 0.020 kg B 0.20 kg C 2.0 kg D 20 kg 
 
 
29 The diagram shows four containers resting on a table. The containers have equal masses and 

square bases of equal areas. The centre of mass of each container is labelled X. 
 

Which container is the most stable? 
 

X

X
X

X
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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27 The structures or names of four compounds are listed. 
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Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
 
 

PapaCambridge ·  papacambridge.com 0654/13 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/13 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-6A464EFC5B

10 

© Cambridge University Press & Assessment 2026 0654/13/M/J/26  

27 The structures or names of four compounds are listed. 
 

H1 C

H

H

C

H

H

C

H

H

C

H

H

H

H2

hexane3

hexene4

C

H

H

C

H

C

H

C

H

H

H

 
 

Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
 
 

PapaCambridge ·  papacambridge.com 0654/13 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/13 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-6A464EFC5B

10 

© Cambridge University Press & Assessment 2026 0654/13/M/J/26  

27 The structures or names of four compounds are listed. 
 

H1 C

H

H

C

H

H

C

H

H

C

H

H

H

H2

hexane3

hexene4

C

H

H

C

H

C

H

C

H

H

H

 
 

Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
 
 

PapaCambridge ·  papacambridge.com 0654/13 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/13 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-6A464EFC5B

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026 质量、重量与密度

31

P0046 | 2026 May/Jun | 0654/12 | Q29 | Core

9  
 

© Cambridge University Press & Assessment 2026 0654/12/M/J/26 [Turn over 

28 A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 

Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 
30 Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 
31 When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
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26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows a use for the named fraction? 
 

 fraction use 

A bitumen feedstock for making chemicals 

B diesel oil / gas oil road surfaces 

C naphtha fuel in car engines 

D refinery gas cooking and heating 

 
27 Which statement about addition polymerisation is correct? 

A Large monomer units join to form small polymer molecules. 

B Large polymer molecules join to form small monomer units. 

C Small monomer units join to form large polymer molecules. 

D Small polymer molecules join to form large monomer units. 
 
 
28 An object has a weight of 2.0 N. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the mass of the object? 

A 0.020 kg B 0.20 kg C 2.0 kg D 20 kg 
 
 
29 The diagram shows four containers resting on a table. The containers have equal masses and 

square bases of equal areas. The centre of mass of each container is labelled X. 
 

Which container is the most stable? 
 

X

X
X

X

A B C D

table
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
 
 

10 

© UCLES 2023 0654/12/O/N/23  

27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
 
 

P0049 | 2025 Feb/Mar | 0654/12 | Q29 | Core
11  

 

© UCLES 2025 0654/12/F/M/25 [Turn over 

29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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28 A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 

Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 
30 Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 
31 When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
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26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows a use for the named fraction? 
 

 fraction use 

A bitumen feedstock for making chemicals 

B diesel oil / gas oil road surfaces 

C naphtha fuel in car engines 

D refinery gas cooking and heating 

 
27 Which statement about addition polymerisation is correct? 

A Large monomer units join to form small polymer molecules. 

B Large polymer molecules join to form small monomer units. 

C Small monomer units join to form large polymer molecules. 

D Small polymer molecules join to form large monomer units. 
 
 
28 An object has a weight of 2.0 N. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the mass of the object? 

A 0.020 kg B 0.20 kg C 2.0 kg D 20 kg 
 
 
29 The diagram shows four containers resting on a table. The containers have equal masses and 

square bases of equal areas. The centre of mass of each container is labelled X. 
 

Which container is the most stable? 
 

X

X
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 
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C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
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A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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27 The structures or names of four compounds are listed. 
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Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
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28 A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 

Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 
30 Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 
31 When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
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26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows a use for the named fraction? 
 

 fraction use 

A bitumen feedstock for making chemicals 

B diesel oil / gas oil road surfaces 

C naphtha fuel in car engines 

D refinery gas cooking and heating 
 
 
27 Which statement about addition polymerisation is correct? 

A Large monomer units join to form small polymer molecules. 

B Large polymer molecules join to form small monomer units. 

C Small monomer units join to form large polymer molecules. 

D Small polymer molecules join to form large monomer units. 
 
 
28 An object has a weight of 2.0 N. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the mass of the object? 

A 0.020 kg B 0.20 kg C 2.0 kg D 20 kg 
 
 
29 The diagram shows four containers resting on a table. The containers have equal masses and 

square bases of equal areas. The centre of mass of each container is labelled X. 
 

Which container is the most stable? 
 

X

X
X

X

A B C D

table
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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27 The structures or names of four compounds are listed. 
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Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
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A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
 
 

PapaCambridge ·  papacambridge.com 0654/13 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/13 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-6A464EFC5B

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026 质量、重量与密度

31

P0051 | 2023 May/Jun | 0654/11 | Q29 | Core

10 

© UCLES 2023 0654/11/M/J/23  

27 Which process forms ethanol? 

A combustion 

B cracking 

C distillation 

D fermentation 
 
 
28 The graph shows how the speed of an object varies with time. 
 

8.0

2.0

0
0 10

time / s

speed
m / s

 
 

What is the distance moved by the object between time 0 s and time 10 s? 

A 30 m B 40 m C 50 m D 80 m 
 
 
29 The weight of an object of mass m is given by the expression mg. 
 

Which row gives the units for weight and g? 
 

 weight g 

A kg kg / N 

B kg N / kg 

C N kg / N 

D N N / kg 
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28 The diagram is the speed–time graph for a moving object. 
 

speed

0
0 time  

 
What happens to the acceleration of the object during the time represented by the graph? 

A It decreases. 

B It increases. 

C It is greater than zero and stays constant. 

D It is zero and stays constant. 
 
 
29 A metal has a density of 10 g / cm3. A solid, cuboid block of this metal has the dimensions shown. 
 

10 cm

5.0 cm

2.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 10 g C 200 g D 1000 g 
 
 
30 An object is travelling at constant speed in a straight line. There is no resultant force on the 

object. 
 

What happens to the object? 

A It continues at constant speed but changes direction. 

B It continues at constant speed in the same direction. 

C Its speed decreases but it continues in the same direction. 

D Its speed increases but it continues in the same direction. 
 
 

11  
 

© UCLES 2022 0654/12/O/N/22 [Turn over 

28 The diagram is the speed–time graph for a moving object. 
 

speed

0
0 time  

 
What happens to the acceleration of the object during the time represented by the graph? 

A It decreases. 

B It increases. 

C It is greater than zero and stays constant. 

D It is zero and stays constant. 
 
 
29 A metal has a density of 10 g / cm3. A solid, cuboid block of this metal has the dimensions shown. 
 

10 cm

5.0 cm

2.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 10 g C 200 g D 1000 g 
 
 
30 An object is travelling at constant speed in a straight line. There is no resultant force on the 

object. 
 

What happens to the object? 

A It continues at constant speed but changes direction. 

B It continues at constant speed in the same direction. 

C Its speed decreases but it continues in the same direction. 

D Its speed increases but it continues in the same direction. 
 
 

11  
 

© UCLES 2022 0654/12/O/N/22 [Turn over 

28 The diagram is the speed–time graph for a moving object. 
 

speed

0
0 time  

 
What happens to the acceleration of the object during the time represented by the graph? 

A It decreases. 

B It increases. 

C It is greater than zero and stays constant. 

D It is zero and stays constant. 
 
 
29 A metal has a density of 10 g / cm3. A solid, cuboid block of this metal has the dimensions shown. 
 

10 cm

5.0 cm

2.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 10 g C 200 g D 1000 g 
 
 
30 An object is travelling at constant speed in a straight line. There is no resultant force on the 

object. 
 

What happens to the object? 

A It continues at constant speed but changes direction. 

B It continues at constant speed in the same direction. 

C Its speed decreases but it continues in the same direction. 

D Its speed increases but it continues in the same direction. 
 
 

11  
 

© UCLES 2022 0654/12/O/N/22 [Turn over 

28 The diagram is the speed–time graph for a moving object. 
 

speed

0
0 time  

 
What happens to the acceleration of the object during the time represented by the graph? 

A It decreases. 

B It increases. 

C It is greater than zero and stays constant. 

D It is zero and stays constant. 
 
 
29 A metal has a density of 10 g / cm3. A solid, cuboid block of this metal has the dimensions shown. 
 

10 cm

5.0 cm

2.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 10 g C 200 g D 1000 g 
 
 
30 An object is travelling at constant speed in a straight line. There is no resultant force on the 

object. 
 

What happens to the object? 

A It continues at constant speed but changes direction. 

B It continues at constant speed in the same direction. 

C Its speed decreases but it continues in the same direction. 

D Its speed increases but it continues in the same direction. 
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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38 The diagrams show patterns around a wire that is carrying a current in the direction shown. 
 

Which diagram shows the pattern and the direction of the magnetic field caused by the current? 
 

current

A B

C

current

current

D

current

 
 
 
39 A nucleus has atomic number Z and mass number A. 
 

What is equal to the value of A – Z? 

A the number of electrons orbiting the nucleus 

B the number of neutrons in the nucleus 

C the number of nucleons in the nucleus 

D the number of protons in the nucleus 
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【答案】D

【解析】由 𝑊 = 𝑚𝑔，重力场强改变时重量改变；质量和体积不受重力场强影响。
故选 D。
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 

Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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【答案】A

【解析】质量的单位是 kg。由 𝑔 = 𝑊
𝑚，重力场强的单位是 N/kg。

故选 A。

4.
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27 Which process forms ethanol? 

A combustion 

B cracking 

C distillation 

D fermentation 
 
 
28 The graph shows how the speed of an object varies with time. 
 

8.0

2.0

0
0 10

time / s

speed
m / s

 
 

What is the distance moved by the object between time 0 s and time 10 s? 

A 30 m B 40 m C 50 m D 80 m 
 
 

The weight of an object of mass m is given by the expression mg. 
 

Which row gives the units for weight and g? 
 

 weight g 

A kg kg / N 

B kg N / kg 

C N kg / N 

D N N / kg 
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【答案】D

【解析】重量是力，单位是 N；由 𝑊 = 𝑚𝑔，𝑔 的单位是 N/kg。

故选 D。

5.
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25 What is the word equation for the manufacture of lime? 

A calcium carbonate  calcium hydroxide + carbon dioxide 

B calcium carbonate  calcium oxide + carbon dioxide 

C calcium sulfate  calcium hydroxide + sulfur dioxide 

D calcium sulfate  calcium oxide + sulfur dioxide 
 
 
26 Petroleum is separated into useful fractions by fractional distillation. 
 

Which row shows the uses of the named fractions? 
 

 gasoline naphtha bitumen 

A 
 

fuel for cars 
 

feedstock for 
making chemicals 

fuel for cooking 
 

B 
 

fuel for cooking 
 

fuel for heating 
 

fuel for 
diesel engines 

C 
 

feedstock for 
making chemicals 

fuel for heating 
 

road surfaces 
 

D 
 

fuel for cars 
 

feedstock for 
making chemicals 

road surfaces 
 

 
 
27 Which substance decolourises aqueous bromine? 
 

A C

H

H

H

H

C

B

CC

H

H

C

H

H

HH C

H

H

C

H

H

O HHC

H

H

H

D

H

 
 
 

The weight of a man on the Earth is 600 N, where the gravitational field strength is 10 N / kg. 
 

The gravitational field strength on the Moon is 1.6 N / kg. 
 

What is the weight of the man on the Moon? 

A 60 N B 96 N C 600 N D 960 N 
 
 

9  
 

© UCLES 2024 0654/22/O/N/24 [Turn over 

25 What is the word equation for the manufacture of lime? 

A calcium carbonate  calcium hydroxide + carbon dioxide 

B calcium carbonate  calcium oxide + carbon dioxide 

C calcium sulfate  calcium hydroxide + sulfur dioxide 

D calcium sulfate  calcium oxide + sulfur dioxide 
 
 
26 Petroleum is separated into useful fractions by fractional distillation. 
 

Which row shows the uses of the named fractions? 
 

 gasoline naphtha bitumen 

A 
 

fuel for cars 
 

feedstock for 
making chemicals 

fuel for cooking 
 

B 
 

fuel for cooking 
 

fuel for heating 
 

fuel for 
diesel engines 

C 
 

feedstock for 
making chemicals 

fuel for heating 
 

road surfaces 
 

D 
 

fuel for cars 
 

feedstock for 
making chemicals 

road surfaces 
 

 
 
27 Which substance decolourises aqueous bromine? 
 

A C

H

H

H

H

C

B

CC

H

H

C

H

H

HH C

H

H

C

H

H

O HHC

H

H

H

D

H

 
 
 

The weight of a man on the Earth is 600 N, where the gravitational field strength is 10 N / kg. 

The gravitational field strength on the Moon is 1.6 N / kg. 
 

What is the weight of the man on the Moon? 

A 60 N B 96 N C 600 N D 960 N 
 
 

9  
 

© UCLES 2024 0654/22/O/N/24 [Turn over 

25 What is the word equation for the manufacture of lime? 

A calcium carbonate  calcium hydroxide + carbon dioxide 

B calcium carbonate  calcium oxide + carbon dioxide 

C calcium sulfate  calcium hydroxide + sulfur dioxide 

D calcium sulfate  calcium oxide + sulfur dioxide 
 
 
26 Petroleum is separated into useful fractions by fractional distillation. 
 

Which row shows the uses of the named fractions? 
 

 gasoline naphtha bitumen 

A 
 

fuel for cars 
 

feedstock for 
making chemicals 

fuel for cooking 
 

B 
 

fuel for cooking 
 

fuel for heating 
 

fuel for 
diesel engines 

C 
 

feedstock for 
making chemicals 

fuel for heating 
 

road surfaces 
 

D 
 

fuel for cars 
 

feedstock for 
making chemicals 

road surfaces 
 

 
 
27 Which substance decolourises aqueous bromine? 
 

A C

H

H

H

H

C

B

CC

H

H

C

H

H

HH C

H

H

C

H

H

O HHC

H

H

H

D

H

 
 
 

The weight of a man on the Earth is 600 N, where the gravitational field strength is 10 N / kg. 

The gravitational field strength on the Moon is 1.6 N / kg. 
 

What is the weight of the man on the Moon? 

A 60 N B 96 N C 600 N D 960 N 
 
 

9  
 

© UCLES 2024 0654/22/O/N/24 [Turn over 

25 What is the word equation for the manufacture of lime? 

A calcium carbonate  calcium hydroxide + carbon dioxide 

B calcium carbonate  calcium oxide + carbon dioxide 

C calcium sulfate  calcium hydroxide + sulfur dioxide 

D calcium sulfate  calcium oxide + sulfur dioxide 
 
 
26 Petroleum is separated into useful fractions by fractional distillation. 
 

Which row shows the uses of the named fractions? 
 

 gasoline naphtha bitumen 

A 
 

fuel for cars 
 

feedstock for 
making chemicals 

fuel for cooking 
 

B 
 

fuel for cooking 
 

fuel for heating 
 

fuel for 
diesel engines 

C 
 

feedstock for 
making chemicals 

fuel for heating 
 

road surfaces 
 

D 
 

fuel for cars 
 

feedstock for 
making chemicals 

road surfaces 
 

 
 
27 Which substance decolourises aqueous bromine? 
 

A C

H

H

H

H

C

B

CC

H

H

C

H

H

HH C

H

H

C

H

H

O HHC

H

H

H

D

H

 
 
 

The weight of a man on the Earth is 600 N, where the gravitational field strength is 10 N / kg. 

The gravitational field strength on the Moon is 1.6 N / kg. 
 

What is the weight of the man on the Moon? 

A 60 N B 96 N C 600 N D 960 N 
 
 
P0060 | 2022 Oct/Nov | 0654/23 | Q28 | Extended

P0061 | 2024 May/Jun | 0654/21 | Q29 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

34
40

（2024 Oct/Nov · 0654/22 · Question 28 · Extended）

【答案】B

【解析】由 𝑊 = 𝑚𝑔，人在地球上的质量为
𝑚 = 600 N

10 N/kg = 60 kg
人在月球上的重量为

𝑊 = 60 kg × 1.6 N/kg = 96 N
故选 B。

37
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27 Three processes are listed. 
 

1 cracking of hydrocarbons 

2 combustion of methane 

3 reaction of magnesium with steam 
 

Which processes produce hydrogen? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 

An object of mass 2.0 kg is taken from planet W to Jupiter. 
 

The gravitational field strength on planet W is 10 N / kg. 
 

The gravitational field strength on Jupiter is 25 N / kg. 
 

By which factor does the weight of the object change when the object is on planet W compared  
to when it is on Jupiter? 

A 0.040 B 2.5 C 5.0 D 250 
 
 
29 An object X with mass 2.0 kg is moving with a speed of 4.0 m / s. 
 

Object Y has kinetic energy equal to that of object X. 
 

Which row shows the mass and the speed of object Y? 
 

 mass of  
object Y / kg s/m

 Yobject of speed
  

 

A 0.50 16 

B 1.0 8.0 

C 8.0 2.0 

D 16 1.0 
 
 
30 Which material is a good thermal conductor? 

A aluminium 

B cardboard 

C rubber 

D wool 
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【答案】B

【解析】质量不变，由 𝑊 = 𝑚𝑔，重量之比等于重力场强之比。
𝑊𝐽
𝑊𝑊

= 𝑔𝐽
𝑔𝑊

= 25 N/kg
10 N/kg = 2.5

故选 B。

题型 3：由规则形状尺寸先求体积再用密度（考频★★★☆☆）

知识点 　 长方体的体积等于 ，即 𝑉 = 𝑙𝑤ℎ；正方体边长为 𝑎 时，𝑉 = 𝑎3。

密度等于 ，即 𝜌 = 𝑚
𝑉；由此 𝑚 = 𝜌𝑉。

计算时长、宽、高须使用同一长度单位；质量用 g、体积用 cm³ 时，密度单位为 ；质量用 kg、

体积用 m³ 时，密度单位为 kg/m³。

答案：长、宽、高的乘积；质量与体积的比值； g
cm3

怎么认 　 题目出现规则长方体或正方体的尺寸，并求体积、质量或密度时，先由尺寸求体积。

例题 1
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27 Which method is used to separate a mixture of liquids? 

A chromatography 

B crystallisation 

C fractional distillation 

D filtration 
 
 

The diagram shows a cube placed on a ruler. 
 

0.0 1.0 2.0 3.0 4.0 5.0

cm  
 

What is the volume of the cube? 

A 9.0 cm2 B 9.0 cm3 C 27 cm2 D 27 cm3 
 
 
29 A car travels at an average speed of 45 km / h on a journey. 
 

Which other information is needed to calculate the time the journey takes? 

A acceleration of the car only 

B acceleration of the car and distance travelled by the car 

C distance travelled by the car only 

D speed of the car at the end of the journey 
 
 
30 A concrete block exerts a pressure on the ground. 
 

Which expression is used to calculate the pressure due to the block? 

A mass of block  area of contact with the ground 

B 
ground the  withcontact of area

block of mass
 

C weight of block  area of contact with the ground 

D 
ground the  withcontact of area

block of weight
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36

（2026 May/Jun · 0654/11 · Question 28 · Core）

解：由刻度尺读出正方体边长为 𝑎 = 3.0 cm。
正方体体积为 𝑉 = 𝑎3 = (3.0 cm)3 = 27cm3。

故选 D。
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28 The graph shows how the speed of an object varies with time. 
 

The speed of the object is v at time t. 
 

speed

time

0
0

v

t

 
 

Which expression gives the distance travelled by the object in time t ? 

A 







t
v

2
1

 B v
t

 C 1
2

v t  D vt 

 
 

The diagram shows a block of metal of mass 72 g. 
 

4.0 cm

3.0 cm

2.0 cm

 
 

What is the density of the metal? 

A 3.0 g / cm3 B 6.0 g / cm3 C 9.0 g / cm3 D 12 g / cm3 
 
 
30 Which statement about a resultant force is correct? 

A An object must have a resultant force acting on it if it is moving. 

B An object must have a resultant force acting on it if it is slowing down. 

C Two forces must be in the same direction to produce a resultant force. 

D Two forces must have the same magnitude to produce a resultant force. 
 
 
31 What is the energy source for a wind turbine that is producing electricity? 

A chemical potential energy of wind 

B gravitational potential energy of wind 

C kinetic energy of wind 

D thermal energy of wind 
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（2024 May/Jun · 0654/12 · Question 29 · Core；同题：2024 May/Jun · 0654/13 · Question 29 · Core）

【答案】A

【解析】长方体体积为 𝑉 = 4.0 × 3.0 × 2.0 = 24cm3。

由 𝜌 = 𝑚
𝑉  得 𝜌 = 72

24 = 3.0 g
cm3。

故选 A。

2.
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28 A pendulum swings backwards and forwards between point X and point Y. 
 

Y X

P  
 

A student starts a stop-watch as the pendulum first passes point P. 
 

The student stops the stop-watch when he counts that the pendulum passes point P another  
10 times. 

 
The time on the stop-watch is 8.0 s. 

 
What is the period of the pendulum? 

A 0.40 s B 0.80 s C 1.6 s D 8.0 s 
 
 

The diagram shows a solid rectangular block made of material of density 2.0 g / cm3. 
 

2.0 cm

2.0 cm

3.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 6.0 g C 14 g D 24 g 
 
 
30 A student runs up some stairs. 
 

Which quantities are used to calculate the power of the student? 

A the weight of the student and the vertical distance moved 

B the weight of the student and the time taken 

C the work done by the student and the vertical distance moved 

D the work done by the student and the time taken 
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（2025 Oct/Nov · 0654/12 · Question 29 · Core；同题：2025 Oct/Nov · 0654/13 · Question 29 · Core）

【答案】D

【解析】长方体体积为 𝑉 = 3.0 × 2.0 × 2.0 = 12cm3。

由 𝑚 = 𝜌𝑉  得 𝑚 = 2.0 × 12 = 24 g。
故选 D。

3.
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28 The diagram is the speed–time graph for a moving object. 
 

speed

0
0 time  

 
What happens to the acceleration of the object during the time represented by the graph? 

A It decreases. 

B It increases. 

C It is greater than zero and stays constant. 

D It is zero and stays constant. 
 
 

A metal has a density of 10 g / cm3. A solid, cuboid block of this metal has the dimensions shown. 
 

10 cm

5.0 cm

2.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 10 g C 200 g D 1000 g 
 
 
30 An object is travelling at constant speed in a straight line. There is no resultant force on the 

object. 
 

What happens to the object? 

A It continues at constant speed but changes direction. 

B It continues at constant speed in the same direction. 

C Its speed decreases but it continues in the same direction. 

D Its speed increases but it continues in the same direction. 
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【答案】D

【解析】长方体体积为 𝑉 = 10 × 5.0 × 2.0 = 100cm3。

39



由 𝑚 = 𝜌𝑉  得 𝑚 = 10 × 100 = 1000 g。
故选 D。

4.

P0051 | 2023 May/Jun | 0654/11 | Q29 | Core

P0052 | 2022 Oct/Nov | 0654/12 | Q29 | Core

P0053 | 2023 Oct/Nov | 0654/12 | Q29 | Core

10 
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 

A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 
440 kg. 

 
What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 
30 The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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【答案】C

【解析】长方体体积为 𝑉 = 8.0 × 1.0 × 0.10 = 0.80m3。

由 𝜌 = 𝑚
𝑉  得 𝜌 = 440

0.80 = 550 kg
m3。

故选 C。

5.

P0062 | 2024 Oct/Nov | 0654/21 | Q28 | Extended
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25 In a test for water, water turns anhydrous copper(II) 1  from 2  to 3  . 
 

Which words complete gaps 1, 2 and 3? 
 

 1 2 3 

A chloride blue white 

B chloride white blue 

C sulfate blue white 

D sulfate white blue 
 
 
26 What is a general formula for unsaturated hydrocarbons? 

A CnHn+2 B C2nH2n+2 C CnH2n D CnH2n+2 
 
 
27 Poly(ethene) and nylon are two different types of polymer. 
 

Which statement about these polymers is correct? 

A Nylon is an addition polymer. 

B The linkage between monomers in nylon is –CONH–. 

C Poly(ethene) and nylon are made from the same monomers. 

D Poly(ethene) and nylon have the same linkages between their monomers. 
 
 

A solid, rectangular metal block has the dimensions shown. 
 

8 cm

25 cm

5 cm

 
 

The mass of the block is 2700 g. 
 

What is the density of the metal? 

A 
2700

525 g / cm3 

B 
2700

8525  g / cm3 

C 
525

2700


g / cm3 

D 
8525

2700


g / cm3 
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【答案】D

【解析】长方体体积为 𝑉 = 25 × 5 × 8cm3。

由 𝜌 = 𝑚
𝑉  得 𝜌 = 2700

25×5×8
g

cm3。

故选 D。
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The diagrams show four solid blocks of equal mass. 
 

Which block is made from the least dense material? 
 

A B

C D

2.0 cm

1.0 cm

2.0 cm

3.0 cm

2.0 cm

2.0 cm

8.0 cm

4.0 cm2.0 cm

3.0 cm

3.0 cm

5.0 cm
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（2024 Oct/Nov · 0654/23 · Question 28 · Extended）

【答案】D

【解析】四块金属块质量相等，由 𝜌 = 𝑚
𝑉  可知，体积越大，密度越小。

𝑉𝐴 = 1.0 × 2.0 × 8.0 = 16cm3，𝑉𝐵 = 3.0 × 2.0 × 3.0 = 18cm3。

𝑉𝐶 = 5.0 × 2.0 × 2.0 = 20cm3，𝑉𝐷 = 2.0 × 3.0 × 4.0 = 24cm3。

𝑉𝐷 最大，故选 D。

题型 4：从质量和体积读出密度或反求质量（考频★★☆☆☆）

知识点 　 密度表示物质单位体积的质量，定义式为 𝜌 = 𝑚
𝑉，其中 𝑚 为质量，𝑉  为体积。

质量和体积必须对应同一物体；反求质量时，由定义式得 𝑚 = 𝜌𝑉。
质量用 kg、体积用 m³ 时，密度单位为 ；质量用 g、体积用 cm³ 时，密度单位为 。

答案：kg m−3；g cm−3

41



怎么认 　 题目出现质量、体积和所求密度或质量时，先写 𝜌 = 𝑚
𝑉。

例题 1

g

W = mg.

m g − W g

ρ =
m

V
.

− −

11  
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26 Butane is a hydrocarbon. 
 

What is the word equation for the complete combustion of butane? 

A butane  +  oxygen    carbon  +  water 

B butane  +  oxygen    carbon dioxide  +  carbon monoxide  +  water 

C butane  +  oxygen    carbon dioxide  +  water 

D butane  +  oxygen    carbon monoxide  +  water 
 
 
27 Which statement about poly(ethene) is correct? 

A It is an alkene. 

B It is formed in a reaction called cracking. 

C It is obtained from the bitumen fraction of petroleum. 

D It is made by an addition reaction. 
 
 

Which expression is the definition of density? 

A mass
volume

 

B volume
mass

 

C area  mass 

D mass  volume 
 
 
29 The diagram shows a metre rule with a pivot at the 60 cm mark. A force of 6.0 N is applied at the 

35 cm mark in the direction shown. 
 

60 cm0 cm 35 cm

6.0 N

100 cm

pivot

 
 

What is the moment of the 6.0 N force about the pivot? 

A 150 N cm B 210 N cm C 360 N cm D 390 N cm 
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ρ =
m

V
.

−

P0045

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

3033

（2022 Feb/Mar · 0654/12 · Question 28 · Core）

解：由密度的定义得

𝜌 = 𝑚
𝑉

即密度等于质量与体积之比，故选 A。

针对练习

1.

P0046 | 2026 May/Jun | 0654/12 | Q29 | Core

P0047 | 2024 Oct/Nov | 0654/12 | Q28 | Core

P0048 | 2023 Oct/Nov | 0654/12 | Q28 | Core

P0049 | 2025 Feb/Mar | 0654/12 | Q29 | Core
11  
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What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 

P0050 | 2026 May/Jun | 0654/13 | Q28 | Core
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34

（2025 Feb/Mar · 0654/12 · Question 29 · Core）

【答案】A

【解析】由 𝜌 = 𝑚
𝑉  得

𝜌 = 20 g
5.0cm3 = 4.0g cm−3

故选 A。

2.

P0055 | 2023 Oct/Nov | 0654/11 | Q29 | Core

P0056 | 2022 Oct/Nov | 0654/11 | Q29 | Core

P0057 | 2022 Oct/Nov | 0654/21 | Q29 | Extended

P0058 | 2026 May/Jun | 0654/23 | Q29 | Extended
12 
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A solid metal block has a mass of 2.0  104
 kg and a volume of 2.5 m3. 

 
What is the density of the metal? 

A 800 kg / m3 B 5000 kg / m3 C 8000 kg / m3 D 50 000 kg / m3 
 
 
30 A solid is stretched by gradually increasing a load applied to one end of the solid. At first the 

extension of the solid is directly proportional to the load applied. 
 

When the solid reaches its limit of proportionality it becomes more difficult to stretch. 
 

Which graph is the extension–load graph for this solid? 
 

0
0

extension

load

A

0
0

extension

load

B

0
0

extension

load

C

0
0

extension

load

D
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39

（2026 May/Jun · 0654/23 · Question 29 · Extended）

【答案】C

【解析】由 𝜌 = 𝑚
𝑉  得

𝜌 = 2.0×104 kg
2.5m3 = 8.0 × 103kg m−3

8.0 × 103kg m−3 = 8000kg m−3

故选 C。

3.

P0071 | 2024 May/Jun | 0654/12 | Q29 | Core

P0072 | 2022 Oct/Nov | 0654/13 | Q30 | Core
10 
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The density of gold is 19 g / cm3. The masses and volumes of four coins are given in the table. 
 

Which coin is made of gold? 
 

 mass / g volume / cm3 

A 1.0 1.9 

B 9.5 0.50 

C 10 1.9 

D 19 9.5 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 A bowl of water is placed on a balance outside where it is sunny and windy. The reading on the 

balance is recorded. 
 

After some time, the reading on the balance is less than the original reading. 
 

Which statement explains why the reading is less? 

A The water has become cooler. 

B The water has become warmer. 

C The water has condensed. 

D The water has evaporated. 
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【答案】B

【解析】由密度的定义，B 币的密度为

𝜌𝐵 = 9.5 g
0.50cm3 = 19g cm−3

与金的密度相同，故选 B。

4.

P0046 | 2026 May/Jun | 0654/12 | Q29 | Core

P0047 | 2024 Oct/Nov | 0654/12 | Q28 | Core

P0048 | 2023 Oct/Nov | 0654/12 | Q28 | Core

P0049 | 2025 Feb/Mar | 0654/12 | Q29 | Core

P0050 | 2026 May/Jun | 0654/13 | Q28 | Core
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27 The structures or names of four compounds are listed. 
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hexene4
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H

C

H

H

H

 
 

Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 

A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 
29 Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
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34

（2026 May/Jun · 0654/13 · Question 28 · Core）

【答案】B

【解析】由 𝜌 = 𝑚
𝑉  得

𝑚 = 𝜌𝑉
𝑚 = 0.60g cm−3 × 4.0cm3 = 2.4 g
故选 B。

题型 5：量筒读弯月面下沿并辨认每格体积（考频★☆☆☆☆）

知识点 　 量筒用于测量液体体积，读数时视线应与液面最低处保持水平。

透明液体形成凹形弯月面时，应读弯月面的 。

每小格体积等于相邻标数之差除以其间的 ；常用单位为 cm3 或 mL，且 1cm3 = 1 mL。
答案：下沿；小格数

怎么认 　 题目出现量筒刻度、弯月面和体积所求时，先求每小格体积，再读弯月面下沿。

例题 1

P0068 | 2026 May/Jun | 0654/11 | Q28 | Core

P0069 | 2022 May/Jun | 0654/11 | Q28 | Core
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The diagram shows the level of water in a measuring cylinder. 
 

75

70

water

cm3

 
 

What is the volume of water in the measuring cylinder? 

A 73.5 cm3 B 74.0 cm3 C 76.5 cm3 D 77.0 cm3 
 
 
29 The diagrams show the only forces acting on four moving objects. 
 

Which object is travelling at constant speed? 
 

A

9 N 10 N

B

10 N

C D

10 N

10 N10 N  
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37

（2022 May/Jun · 0654/11 · Question 28 · Core）

解：从 70cm3 到 75cm3 共 10 小格，故

每小格体积 = 75−70
10 = 0.5cm3

凹形弯月面下沿在 70cm3 上方 7 小格，

𝑉 = 70 + 7 × 0.5 = 73.5cm3

故选 A。

43



题型 6：两次称量相减消去同一个容器的质量（考频★☆☆☆☆）

知识点 　 密度等于物质的质量与体积之比，𝜌 = ，常用单位为 
g

cm3。

容器和液体的总质量满足 𝑚 = 𝑚0 + 𝜌𝑉，其中 𝑚0 为容器质量。

相同质量的容器装有同种液体时，两次称量相减可消去容器质量，得 𝜌 = 。

答案：𝑚
𝑉；Δ𝑚

Δ𝑉

怎么认 　 题目出现相同容器、同种液体的两组体积和总质量时，先将两次称量相减。

例题 1

P0075 | 2025 Oct/Nov | 0654/11 | Q28 | Core
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Two identical beakers each contain different volumes of the same liquid. 
 

The mass of the beakers is measured using a balance. 
 

The diagram shows the volume of the liquid and the reading on the balance for each beaker. 
 

170 g

beaker

balance

25 cm3 liquid

210 g

beaker

balance

75 cm3 liquid

 
 

What is the density of the liquid? 

A 0.53 g / cm3 B 0.80 g / cm3 C 1.3 g / cm3 D 2.8 g / cm3 
 
 
29 What is a unit of energy? 

A W B N C kg D J 
 
 
30 Which method of generating electrical power causes carbon dioxide to be released into the 

atmosphere? 

A combustion of fossil fuels 

B nuclear fission 

C use of solar cells 

D use of wind turbines 
 
 
31 Which labelled arrow on the diagram represents condensation? 
 

liquid

solid

gas
A

C

B

D
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atmosphere? 

A combustion of fossil fuels 

B nuclear fission 

C use of solar cells 

D use of wind turbines 
 
 
31 Which labelled arrow on the diagram represents condensation? 
 

liquid

solid

gas
A

C

B

D
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（2025 Oct/Nov · 0654/11 · Question 28 · Core）

解：设每只烧杯的质量为 𝑚0，液体的密度为 𝜌。
由总质量关系得

170 g = 𝑚0 + 𝜌 × 25cm3

210 g = 𝑚0 + 𝜌 × 75cm3

两式相减，容器质量消去，

210 g − 170 g = 𝜌 × (75cm3 − 25cm3)
𝜌 = 210 g −170 g

75cm3−25cm3

𝜌 = 0.80 g
cm3

故选 B。
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专题 4 合力、弹簧与动量

4.1 合力、弹簧与动量

题型 1：沿一条直线给力定方向后相加减（考频★★★☆☆）

知识点 　 合力是在作用效果上等效于多个力的一个力；沿同一直线的力可规定一个方向为正方向，各

力按方向带正、负号相加。

两个同向力的合力大小等于各力大小之 ；两个反向力的合力大小等于较大力与较小力之

，方向与较 的力相同。

力与合力的单位均为牛顿，符号为 N；合力为零时，物体所受力平衡。

答案：和；差；大

怎么认 　 题目出现同一直线上的力及其方向，求合力时，先规定正方向，再将各力按方向带正、负号

相加。

例题 1
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Two children X and Y pull on a rope in opposite directions. 
 

The diagram shows the size of each force and its direction. 
 

X Y
500 N 450 N  

 
What is the resultant force on the rope? 

A 50 N towards X 

B 50 N towards Y 

C 950 N towards X 

D 950 N towards Y 
 
 
29 A boy pulls a nail from a block of wood using a hammer, as shown. 
 

pivot

0.22 m

0.060 m

block of wood

nail

15 N

hammer

 
 

The boy pulls the hammer with a force of 15 N in the position shown. 
 

What is the moment produced about the pivot by the boy pulling on the hammer? 

A 0.90 N m B 2.4 N m C 3.3 N m D 4.2 N m 
 
 
30 Electricity is generated using different sources of energy. 
 

Which energy source is non-renewable? 

A coal 

B hydroelectric 

C solar 

D wind 
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51

（2023 May/Jun · 0654/12 · Question 28 · Core；同题：2023 May/Jun · 0654/13 · Question 28 · Core）

解：取朝向 X 为正方向，由同一直线上的反向力相减，

𝐹合 = 500 N − 450 N
𝐹合 = 50 N
结果为正，方向朝向 X。故选 A。
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26 A colourless liquid is tested with blue cobalt(II) chloride paper. 
 

The blue paper turns pink. 
 

What does this test prove that the liquid contains? 

A an acid 

B an alkali 

C ethanol 

D water 
 
 
27 What are the products of the complete combustion of ethanol? 

A carbon and hydrogen 

B carbon dioxide and hydrogen 

C carbon dioxide and water 

D carbon monoxide and water 
 
 
28 A person runs 5000 m in 1200 s and then walks a further 3000 m in 1800 s. 
 

What is their average speed for this journey? 

A 1.7 m / s B 2.7 m / s C 2.9 m / s D 5.8 m / s 
 
 

The diagram shows the two forces acting on a skydiver. 
 

300 N

700 N  
 

What is the resultant force on the skydiver? 

A 400 N downwards 

B 400 N upwards 

C 1000 N downwards 

D 1000 N upwards 
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51

50

（2024 Oct/Nov · 0654/11 · Question 29 · Core）

【答案】A

【解析】取向下为正方向，

𝐹合 = 700 N − 300 N = 400 N
结果为正，方向向下。故选 A。
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28 A spring is 16 cm long when it supports a load of 12 N. 
 

The spring is 20 cm long when it supports a load of 20 N. 
 

What is the spring constant of the spring? 

A 0.50 N / cm B 1.0 N / cm C 2.0 N / cm D 5.0 N / cm 
 
 

The diagram shows two teams, Y and Z, pulling on a rope. 
 

Team Y pulls with a force of 500 N to the left and team Z pulls with a force of 800 N to the right. 
 

team Y team Zrope

500 N 800 N

 
 

What is the resultant force produced by the two forces? 

A 300 N to the left 

B 300 N to the right 

C 1300 N to the left 

D 1300 N to the right 
 
 
30 A student labels an object with four possible positions for the centre of gravity. 
 

Which position for the centre of gravity makes the object the most stable? 
 

A B

D C
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（2025 Oct/Nov · 0654/23 · Question 29 · Extended）

【答案】B

【解析】取向右为正方向，

𝐹合 = 800 N − 500 N = 300 N
结果为正，方向向右。故选 B。
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27 Ammonium chloride is mixed with aqueous sodium hydroxide and heated. A gas is produced. 
 

The gas is tested with damp blue and damp red litmus paper. 
 

Which row shows the observations? 
 

 blue litmus red litmus 

A bleached bleached 

B turns red unchanged 

C unchanged turns blue 

D unchanged unchanged 
 
 
28 The graph shows how the speed of a car varies with time. 
 

0 10
0

2

8

time / s

speed
m / s

 
 

What is the distance travelled by the car? 

A 30 m B 50 m C 60 m D 80 m 
 
 

The diagram shows two teams pulling in opposite directions on a rope. The magnitude and 
direction of the force exerted on the middle of the rope by each team is also shown. 

 

1850 N 2000 N

middle of the rope

 
 

What is the resultant force on the middle of the rope? 

A 150 N to the left 

B 150 N to the right 

C 3850 N to the left 

D 3850 N to the right 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-256DF9F594
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【答案】B

【解析】取向右为正方向，

𝐹合 = 2000 N − 1850 N = 150 N
结果为正，方向向右。故选 B。
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The diagram shows a large force of magnitude P and a small force of magnitude Q acting on a 
box. 

 

P Q

box

 
 

Which expression gives the magnitude of the resultant force on the box? 

A 
P
Q

 B P  Q C P – Q D P + Q 

 
 
31 Which statement about the transfer of thermal energy is correct? 

A Thermal energy transfer by radiation involves mainly ultraviolet radiation. 

B Thermal energy transfer by radiation requires a medium to travel through. 

C The main method of thermal energy transfer through gases is conduction. 

D The main method of thermal energy transfer through liquids is convection. 
 
 
32 Which pair consists of one good thermal conductor and one bad thermal conductor? 

A aluminium and wood 

B brass and copper 

C glass and plastic 

D iron and steel 
 
 
33 What is the name of the distance between one wave crest and the next wave crest? 

A amplitude 

B frequency 

C speed 

D wavelength 
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【答案】C

【解析】取向左为正方向，题图表明左向力较大，由反向力相减，

𝐹合 = 𝑃 − 𝑄
故选 C。
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The diagrams show all the forces acting on three objects, X, Y and Z. 
 

X

10 N

10 N

Y

5 N

15 N

Z
10 N 10 N

10 N

 
 

Which of the objects experience a resultant force? 

A X, Y and Z B X only C Y and Z only D Y only 
 
 
30 A student places four identical beakers on a bench. 
 

Two beakers contain salt water of density 1.1 g / cm3 and two beakers contain pure water of 
density 1.0 g / cm3. The quantity of water in each beaker is shown. 

 
Which beaker exerts the greatest pressure on the bench? 

 
A B C D

150 cm3

of salt
water

100 cm3

of pure
water

150 cm3

of pure
water

100 cm3

of salt
water

 
 
 
31 The power rating of an electric kettle is 1500 W. 
 

What does this mean? 

A The kettle requires 1500 J to boil water. 
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（2024 May/Jun · 0654/11 · Question 29 · Core）

【答案】C

【解析】分别取向上、向右为正方向，

𝐹𝑋 = 10 N − 10 N = 0
𝐹𝑌 = 5 N − 15 N = −10 N
Z 的水平力相互抵消，另有 10 N 向下，故 Y、Z 的合力不为零。故选 C。

6.

P0094 | 2023 May/Jun | 0654/12 | Q28 | Core

P0095 | 2023 May/Jun | 0654/13 | Q28 | Core

P0096 | 2022 May/Jun | 0654/12 | Q29 | Core
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28 What does the area under a speed–time graph represent? 

A acceleration 

B average speed 

C distance travelled 

D total time taken 
 
 

The diagrams show the two forces acting on four objects P, Q, R and S. 
 

P

4 N 12 N

Q

12 N 4 N

R

2 N 8 N

S

10 N 2 N  
 

Which two objects experience equal resultant forces acting in the same direction? 

A P and Q B P and R C Q and R D Q and S 
 
 
30 A student lifts a box vertically from the floor and places it on a table. 
 

Which two quantities must be known in order to calculate the work done on the box by the 
student? 

A the force used to lift the box and the height of the table 

B the force used to lift the box and the time taken to lift the box 

C the volume of the box and the height of the table 

D the volume of the box and the time taken to lift the box 
 
 
31 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
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（2022 May/Jun · 0654/12 · Question 29 · Core；同题：2022 May/Jun · 0654/13 · Question 29 · Core）

【答案】D

【解析】取向右为正方向，

𝐹𝑃 = 12 N − 4 N = 8 N
𝐹𝑄 = 4 N − 12 N = −8 N
𝐹𝑅 = 8 N − 2 N = 6 N
𝐹𝑆 = 2 N − 10 N = −8 N
Q 与 S 的合力均为 8 N 向左。故选 D。

题型 2：先从总长度扣原长再用 F=kx（考频★★★☆☆）

知识点 　 弹簧的伸长量是受力后长度与原长之差，即 𝑥 = 𝐿 − 𝐿0。

在不超过比例极限时，弹簧遵守胡克定律，𝐹 = 𝑘𝑥，故 𝑘 = 。

𝐹  用 N、𝑥 用 m 时，𝑘 的单位是 ；𝑥 用 cm 时，单位是 N/cm。

答案：𝐹
𝑥；N/m

48



怎么认 　 题目出现弹簧原长、受力后总长度和载荷时，先用总长度减原长求伸长量。

例题 1

F = ma.

F = kx.

x k −

p = mv

F = ∆p/∆t

10 
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A spring is extended by a force but the spring does not pass its limit of proportionality. 
 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 
29 A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 

transmitted through a fluid to a piston of area 2.0 m2. 
 

What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

10 

© UCLES 2022 0654/22/M/J/22  

A spring is extended by a force but the spring does not pass its limit of proportionality. 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 
29 A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 

transmitted through a fluid to a piston of area 2.0 m2. 
 

What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

10 

© UCLES 2022 0654/22/M/J/22  

A spring is extended by a force but the spring does not pass its limit of proportionality. 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 
29 A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 

transmitted through a fluid to a piston of area 2.0 m2. 
 

What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

10 

© UCLES 2022 0654/22/M/J/22  

A spring is extended by a force but the spring does not pass its limit of proportionality. 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 
29 A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 

transmitted through a fluid to a piston of area 2.0 m2. 
 

What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

F = kx x x

k =
F

x
.

x

P0081
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（2022 May/Jun · 0654/22 · Question 28 · Extended）

解：在比例极限内，由胡克定律得

𝐹 = 𝑘𝑥
𝑘 = 𝐹

𝑥
故选 A。
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针对练习
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Diagram 1 shows a spring with its length indicated. Diagram 2 shows the same spring with a 20 N 
load hung from it, and the new length of the spring. 

 
The spring obeys Hooke’s Law. 

 

20 N

25 cm
15 cm

diagram 1 diagram 2  
 

Which graph is the extension–load graph for the spring? 
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load / N
30

 
 
 
30 A force of 4.0 N acts on an object for 4.0 s. The object moves a distance of 8.0 m in the direction 

of the force. 
 

What is the work done by the force? 

A 1.0 J B 2.0 J C 16 J D 32 J 
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（2023 Oct/Nov · 0654/23 · Question 29 · Extended）

【答案】D

【解析】弹簧的伸长量为

𝑥 = 25 cm − 15 cm = 10 cm
弹簧遵守胡克定律，图线经过原点和点 (20 N, 10 cm)。
故选 D。
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2. .5 合力、弹簧与动量

力改变物体运动或形状，合力是各力考虑方向后的总效果。在一条直线上，先约定一个正方向，同向加、
反向减。合力为零时，物体可静止，也可匀速直线运动，不代表没有力。

Fresultant = ma.

这是质量不变情况下的运动关系；求合力先用质量和加速度，不能把它与某一单独拉力直接混同。
弹簧伸长量是加载后长度减去原长：

F = kx.

x是伸长，不是总长度，k是弹簧常量，单位为Nm−1。直线关系只在比例限度以内成立。卸载能恢复原
形涉及弹性限度，两个概念要分别辨认。
动量 p = mv，方向与速度一致。封闭系统没有外部合冲量时，总动量守恒。碰撞题先在统一方向下写碰
撞前后各物体动量，再求未知速度。平均合力还可写为 F = ∆p/∆t；增加碰撞时间可减小同样动量变化
对应的平均力，这解释安全气囊等装置。

例题

2022 May/June・ 0654/22・Question 28・ Extended10 
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28 A spring is extended by a force but the spring does not pass its limit of proportionality. 
 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 
29 A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 

transmitted through a fluid to a piston of area 2.0 m2. 
 

What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

10 

© UCLES 2022 0654/22/M/J/22  

28 A spring is extended by a force but the spring does not pass its limit of proportionality. 
 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 
29 A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 

transmitted through a fluid to a piston of area 2.0 m2. 
 

What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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解答

在比例范围内，弹簧满足 F = kx，其中 x是伸长量。求弹簧常量时两边除以 x：

k =
F

x
.

这对应A。选项中出现的弹簧总长度不是伸长量，不能代替 x。
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29 The diagram shows the two vertical forces acting on an object of mass m falling through the air. 
 

F

W  
 

Which expression is equal to the magnitude of the vertical acceleration of the object? 

A ( – )W F
m

 B ( + )W F
m

 C 
( – )

m
W F

 D 
( + )

m
W F

 

 
 
30 The power of sunlight falling on each m2 of a solar panel is 200 W. 
 

The solar panel has an area of 2.0 m2. 
 

The efficiency of the solar panel is 20%. 
 

What is the useful power output of the solar panel? 

A 80 W B 400 W C 500 W D 2000 W 
 
 
31 Boiling is a process in which a liquid changes its state to become a gas. 
 

Which row describes the temperature at which boiling takes place and where it takes place in a 
pure liquid? 

 
 temperature where it takes place 

A at a definite temperature only at the surface of the liquid 

B at a definite temperature throughout the liquid 

C at any temperature only at the surface of the liquid 

D at any temperature throughout the liquid 
 
 
32 A wave passes a rock in the sea. Five complete wavelengths pass the rock in 20 s. 
 

What is the frequency of this wave? 

A 0.25 Hz B 4.0 Hz C 15 Hz D 100 Hz 
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The load–extension graph for a spring is shown. 
 

The unstretched length of the spring is 4.0 cm. 
 

4

3

2

1

0
0 2 4 6 8 10

extension / cm

load / N

 
 

When an object is suspended from the spring, the length of the spring is 9.0 cm. 
 

What is the weight of the object? 

A 1.6 N B 2.0 N C 3.6 N D 10 N 
 
 
31 Force F acts on area A and exerts pressure p. 
 

Which pressure is exerted by a force 2.0F that acts on an area 0.50A? 

A 0.50p B p C 2.0p D 4.0p 
 
 
32 A fixed mass of gas in a container is at constant temperature. 
 

The gas is compressed into a smaller volume. This causes the pressure of the gas to change. 
 

Which statement explains why the pressure of the gas changes? 

A The gas particles collide with the walls of the container at higher speed. 

B The gas particles collide with the walls of the container at lower speed. 

C The gas particles collide with the walls of the container less frequently. 

D The gas particles collide with the walls of the container more frequently. 
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When an object is suspended from the spring, the length of the spring is 9.0 cm. 
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27 The chromatogram of four different inks is shown. 
 

Which ink has an Rf value of 0.53? 
 

solvent front

baseline

10 cm

A

B

C

D

 
 
 
28 The graph shows how the extension in cm of a spring changes with the load applied to it. 
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What is the spring constant of this spring in N / m? 

A 0.16 N / m B 0.20 N / m C 16 N / m D 20 N / m 
 
 

10 

© UCLES 2025 0654/22/F/M/25  

27 The chromatogram of four different inks is shown. 
 

Which ink has an Rf value of 0.53? 
 

solvent front

baseline

10 cm

A

B

C

D

 
 
 
28 The graph shows how the extension in cm of a spring changes with the load applied to it. 
 

40

35

30

25

20

15

10

5

0
0 1 2 3 4 5 6

load / N

extension / cm
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What is the spring constant of this spring in N / m? 

A 0.16 N / m B 0.20 N / m C 16 N / m D 20 N / m 
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【答案】B

【解析】弹簧的伸长量为

𝑥 = 9.0 cm − 4.0 cm = 5.0 cm
由图线得 𝐹 = 4.0 N

10 cm × 5.0 cm = 2.0 N。
故选 B。

51



3.

P0103 | 2025 May/Jun | 0654/21 | Q28 | Extended

10 

© UCLES 2025 0654/21/M/J/25  

27 The chromatogram of four substances is shown. 
 

Which substance has an Rf value of 0.25? 
 

10 cm
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6 cm

4 cm

2 cm

0 cm

solvent front

baseline

A B C D  
 
 

The diagram shows the extension–load graph for a spring. The length of the unloaded spring is 
4.0 cm. 
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A load is suspended from the spring and the length of the spring increases to 5.0 cm. 
 

What is the value of the load? 

A 0.50 N B 2.0 N C 8.0 N D 10 N 
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A load is suspended from the spring and the length of the spring increases to 5.0 cm. 
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28 The diagram shows the extension–load graph for a spring. The length of the unloaded spring is 
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A load is suspended from the spring and the length of the spring increases to 5.0 cm. 
 

What is the value of the load? 

A 0.50 N B 2.0 N C 8.0 N D 10 N 
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【答案】B

【解析】弹簧的伸长量为

𝑥 = 5.0 cm − 4.0 cm = 1.0 cm
由图线得 𝐹 = 12 N

6.0 cm × 1.0 cm = 2.0 N。
故选 B。
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A spring is 16 cm long when it supports a load of 12 N. 
 

The spring is 20 cm long when it supports a load of 20 N. 
 

What is the spring constant of the spring? 

A 0.50 N / cm B 1.0 N / cm C 2.0 N / cm D 5.0 N / cm 
 
 
29 The diagram shows two teams, Y and Z, pulling on a rope. 
 

Team Y pulls with a force of 500 N to the left and team Z pulls with a force of 800 N to the right. 
 

team Y team Zrope

500 N 800 N

 
 

What is the resultant force produced by the two forces? 

A 300 N to the left 

B 300 N to the right 

C 1300 N to the left 

D 1300 N to the right 
 
 
30 A student labels an object with four possible positions for the centre of gravity. 
 

Which position for the centre of gravity makes the object the most stable? 
 

A B

D C
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A spring is 16 cm long when it supports a load of 12 N. 

The spring is 20 cm long when it supports a load of 20 N. 
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（2025 Oct/Nov · 0654/23 · Question 28 · Extended）

【答案】C

【解析】由胡克定律，两状态间的载荷变化对应长度变化，

𝑘 = Δ𝐹
Δ𝑥 = 20 N −12 N

20 cm −16 cm = 2.0 N/cm
故选 C。
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27 The chromatogram of four different inks is shown. 
 

Which ink has an Rf value of 0.53? 
 

solvent front

baseline

10 cm

A

B

C

D

 
 
 

The graph shows how the extension in cm of a spring changes with the load applied to it. 
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What is the spring constant of this spring in N / m? 

A 0.16 N / m B 0.20 N / m C 16 N / m D 20 N / m 
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（2025 Feb/Mar · 0654/22 · Question 28 · Extended）

【答案】D

【解析】取图线直线段上的点，𝐹 = 4.0 N 时，𝑥 = 20 cm = 0.20 m。
𝑘 = 𝐹

𝑥
𝑘 = 4.0 N

0.20 m = 20 N/m
故选 D。
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The diagram shows a spring without a load and then with a load of mass 500 g suspended from 
the same spring. The spring obeys Hooke’s law. 

 

load

 
 

The length of the unloaded spring is 30 cm. 
 

When the 500 g load is suspended from the spring, the spring extends to a new length of 35 cm. 
 

The gravitational field strength g is 10 N / kg. 
 

Which calculation gives the spring constant of the spring? 

A 
30–35
10  0.5 

 N / cm 

B 
30)–(35  10

0.5


 N / cm 

C 
0.5

30)–(35  10 
 N / cm 

D 0.5  10  (35 – 30) N / cm 
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（2024 May/Jun · 0654/23 · Question 29 · Extended）

【答案】A

【解析】500 g = 0.5 kg，由重力公式和伸长量定义得
𝑘 = 𝐹

𝑥 = 𝑚𝑔
𝐿−𝐿0

= 0.5×10
35−30 N/cm

该式与选项 A 相同。

故选 A。

题型 3：由匀速直线或速度改变判断合力（考频★★☆☆☆）

知识点 　 合力是作用在物体上的各个力的矢量和，单位为牛顿（N），且满足 𝐹合 = 𝑚𝑎。

物体做匀速直线运动时，速度的大小和方向均不变，加速度为 ，合力为 。

物体加速、减速或改变运动方向时，速度发生改变，𝑎 ≠ 0，合力 。

答案：零；零；不为零

54



怎么认 　 题目出现匀速直线运动或速度改变时，先由运动状态判断合力是否为零。

例题 1

P0082 | 2022 Oct/Nov | 0654/12 | Q30 | Core
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28 The diagram is the speed–time graph for a moving object. 
 

speed

0
0 time  

 
What happens to the acceleration of the object during the time represented by the graph? 

A It decreases. 

B It increases. 

C It is greater than zero and stays constant. 

D It is zero and stays constant. 
 
 
29 A metal has a density of 10 g / cm3. A solid, cuboid block of this metal has the dimensions shown. 
 

10 cm

5.0 cm

2.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 10 g C 200 g D 1000 g 
 
 

An object is travelling at constant speed in a straight line. There is no resultant force on the 
object. 

 
What happens to the object? 

A It continues at constant speed but changes direction. 

B It continues at constant speed in the same direction. 

C Its speed decreases but it continues in the same direction. 

D Its speed increases but it continues in the same direction. 
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48
50

（2022 Oct/Nov · 0654/12 · Question 30 · Core）

解：物体沿直线做匀速运动，速度的大小和方向均不变，故 𝑎 = 0。
由 𝐹合 = 𝑚𝑎 得

𝐹合 = 0。
物体继续以原速度沿原方向运动。故选 B。

针对练习

1.

P0082 | 2022 Oct/Nov | 0654/12 | Q30 | Core

P0083 | 2024 May/Jun | 0654/12 | Q30 | Core

9  
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28 The graph shows how the speed of an object varies with time. 
 

The speed of the object is v at time t. 
 

speed

time

0
0

v

t

 
 

Which expression gives the distance travelled by the object in time t ? 

A 







t
v

2
1

 B v
t

 C 1
2

v t  D vt 

 
 
29 The diagram shows a block of metal of mass 72 g. 
 

4.0 cm

3.0 cm

2.0 cm

 
 

What is the density of the metal? 

A 3.0 g / cm3 B 6.0 g / cm3 C 9.0 g / cm3 D 12 g / cm3 
 
 

Which statement about a resultant force is correct? 

A An object must have a resultant force acting on it if it is moving. 

B An object must have a resultant force acting on it if it is slowing down. 

C Two forces must be in the same direction to produce a resultant force. 

D Two forces must have the same magnitude to produce a resultant force. 
 
 
31 What is the energy source for a wind turbine that is producing electricity? 

A chemical potential energy of wind 

B gravitational potential energy of wind 

C kinetic energy of wind 

D thermal energy of wind 
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P0084 | 2023 Feb/Mar | 0654/22 | Q29 | Extended

P0085 | 2025 Oct/Nov | 0654/23 | Q28 | Extended
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48
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（2024 May/Jun · 0654/12 · Question 30 · Core；同题：2024 May/Jun · 0654/13 · Question 30 · Core）

【答案】B

【解析】A 错，物体做匀速直线运动时可无合力；B 对，减速时速度改变，𝑎 ≠ 0，故 𝐹合 ≠ 0；C、D 错，

合力是各力的矢量和，不要求两力同向或等大。故选 B。

2.
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A parachutist and his parachute have a combined weight W. The parachutist falls vertically 
towards the Earth’s surface. The force of air resistance R opposes his motion. 

 
The speed of the parachutist is constant. 

 
R

W  
 

Which statement about the forces on the parachutist is correct? 

A W and R are both equal to zero. 

B W is equal to R and greater than zero. 

C W is greater than R. 

D W is less than R. 
 
 
30 What is a suitable unit for the moment of a force? 

A N kg B N / kg C N m D N / m 
 
 
31 A machine takes a certain time to do a certain quantity of work. 
 

Which pair of changes must increase the power of the machine? 

A decreasing the work done and decreasing the time taken 

B decreasing the work done and increasing the time taken 

C increasing the work done and decreasing the time taken 

D increasing the work done and increasing the time taken 
 
 
32 Which source of energy is non-renewable? 

A chemical energy in a fossil fuel 

B energy in tides 

C geothermal energy 

D wind energy 
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A N kg B N / kg C N m D N / m 
 
 
31 A machine takes a certain time to do a certain quantity of work. 
 

Which pair of changes must increase the power of the machine? 

A decreasing the work done and decreasing the time taken 

B decreasing the work done and increasing the time taken 

C increasing the work done and decreasing the time taken 

D increasing the work done and increasing the time taken 
 
 
32 Which source of energy is non-renewable? 

A chemical energy in a fossil fuel 

B energy in tides 

C geothermal energy 

D wind energy 
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【答案】B

【解析】跳伞者竖直向下做匀速运动，故 𝑎 = 0。
取竖直向下为正，由 𝐹合 = 𝑚𝑎 得

𝑊 − 𝑅 = 0，故 𝑊 = 𝑅 > 0。故选 B。

3.

P0086 | 2026 May/Jun | 0654/23 | Q37 | Extended

P0087 | 2022 Oct/Nov | 0654/21 | Q30 | Extended
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28 Which speed–time graph represents an object travelling at constant speed? 
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A parachutist falls vertically at constant speed. 
 

Which statement about the resultant force on the parachutist is correct? 

A The resultant force on the parachutist acts vertically downwards. 

B The resultant force on the parachutist acts vertically upwards. 

C The resultant force on the parachutist is equal to his weight. 

D The resultant force on the parachutist is equal to zero. 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
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【答案】D

【解析】跳伞者竖直向下做匀速运动，速度的大小和方向均不变，故 𝑎 = 0。
由 𝐹合 = 𝑚𝑎 得 𝐹合 = 0。故选 D。

4.
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27 Which substance reacts with ethene to produce ethanol? 

A bromine 

B hydrogen 

C oxygen 

D steam 
 
 
28 A car travels 100 m in the first 10 s of a journey and 300 m in the next 15 s. 
 

What is the average speed of the car for this 25 s journey? 

A 5.0 m / s B 8.0 m / s C 15 m / s D 16 m / s 
 
 

A train travels along a horizontal track at constant speed. Two of the forces acting on the train are 
shown. 

 
 

forwards force
60 000 N

backwards
force

20 000 N

 
 
 

A force of air resistance is also acting on the train to give it a resultant force of zero. 
 

What is this air resistance force? 

A 40 000 N backwards 

B 80 000 N backwards 

C 40 000 N forwards 

D 80 000 N forwards 
 
 
30 Some energy resources do not require a rotating turbine when used to generate electricity. 
 

Which energy resource does not require a rotating turbine? 

A geothermal 

B nuclear 

C solar 

D wind 
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【答案】A

【解析】列车沿直线做匀速运动，故水平方向合力为零。

取向前为正，设空气阻力大小为 𝑅，则
60000 N − 20000 N − 𝑅 = 0
𝑅 = 40000 N，方向向后。故选 A。

题型 4：先合力再除以质量求加速度（考频★★☆☆☆）

知识点 　 合力是物体所受各力的矢量和；同一直线上的力应先规定正方向，同向取同号，反向取异号。

物体质量不变时，由牛顿第二定律 𝐹合 = 𝑚𝑎，故 𝑎 = 𝐹合
𝑚；加速度方向与 方向相同。

𝐹合、𝑚、𝑎 的单位分别为 、kg 和 。

答案：合力；N；m s−2

56



怎么认 　 题目出现质量、同一直线上的相反力并求加速度时，先规定正方向求合力。

例题 1

P0086 | 2026 May/Jun | 0654/23 | Q37 | Extended

P0087 | 2022 Oct/Nov | 0654/21 | Q30 | Extended
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An object of mass 2.0 kg is acted upon by a force of 3.0 N and a force of 7.0 N. 
 

The directions of the forces are shown. 
 

object

7.0 N 3.0 N
 

 
What is the acceleration of the object? 

A 0.20 m / s2 B 0.50 m / s2 C 2.0 m / s2 D 5.0 m / s2 
 
 
31 Which electrical device transfers chemical energy into electrical energy? 

A battery 

B lamp 

C electric motor 

D television 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
33 Equal volumes of a gas, a liquid and a solid are heated through the same temperature difference 

at constant pressure. 
 

Which statement about their expansions is correct? 

A The gas expands the most. 

B The liquid expands the most. 

C The solid expands the most. 

D The gas, the liquid and the solid all expand by the same amount. 
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30 An object of mass 2.0 kg is acted upon by a force of 3.0 N and a force of 7.0 N. 

The directions of the forces are shown. 
 

object

7.0 N 3.0 N
 

 
What is the acceleration of the object? 

A 0.20 m / s2 B 0.50 m / s2 C 2.0 m / s2 D 5.0 m / s2 
 
 
31 Which electrical device transfers chemical energy into electrical energy? 

A battery 

B lamp 

C electric motor 

D television 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
33 Equal volumes of a gas, a liquid and a solid are heated through the same temperature difference 

at constant pressure. 
 

Which statement about their expansions is correct? 

A The gas expands the most. 

B The liquid expands the most. 

C The solid expands the most. 

D The gas, the liquid and the solid all expand by the same amount. 
 
 

P0088 | 2022 May/Jun | 0654/23 | Q29 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

49

56

（2022 Oct/Nov · 0654/21 · Question 30 · Extended）

解：取向左为正，由同一直线上的反向力合成得

𝐹合 = 7.0  N − 3.0  N = 4.0  N
由 𝐹合 = 𝑚𝑎 得

𝑎 = 𝐹合
𝑚 = 4.0  N

2.0  kg = 2.0 m s−2

故选 C。

针对练习

1.

P0099 | 2025 Oct/Nov | 0654/21 | Q29 | Extended
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The diagram shows the two vertical forces acting on an object of mass m falling through the air. 
 

F

W  
 

Which expression is equal to the magnitude of the vertical acceleration of the object? 

A ( – )W F
m

 B ( + )W F
m

 C 
( – )

m
W F

 D 
( + )

m
W F

 

 
 
30 The power of sunlight falling on each m2 of a solar panel is 200 W. 
 

The solar panel has an area of 2.0 m2. 
 

The efficiency of the solar panel is 20%. 
 

What is the useful power output of the solar panel? 

A 80 W B 400 W C 500 W D 2000 W 
 
 
31 Boiling is a process in which a liquid changes its state to become a gas. 
 

Which row describes the temperature at which boiling takes place and where it takes place in a 
pure liquid? 

 
 temperature where it takes place 

A at a definite temperature only at the surface of the liquid 

B at a definite temperature throughout the liquid 

C at any temperature only at the surface of the liquid 

D at any temperature throughout the liquid 
 
 
32 A wave passes a rock in the sea. Five complete wavelengths pass the rock in 20 s. 
 

What is the frequency of this wave? 

A 0.25 Hz B 4.0 Hz C 15 Hz D 100 Hz 
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29 The diagram shows the two vertical forces acting on an object of mass m falling through the air. 
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29 The diagram shows the two vertical forces acting on an object of mass m falling through the air. 
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30 The power of sunlight falling on each m2 of a solar panel is 200 W. 
 

The solar panel has an area of 2.0 m2. 
 

The efficiency of the solar panel is 20%. 
 

What is the useful power output of the solar panel? 

A 80 W B 400 W C 500 W D 2000 W 
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Which row describes the temperature at which boiling takes place and where it takes place in a 
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 temperature where it takes place 

A at a definite temperature only at the surface of the liquid 
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【答案】A

【解析】取向下为正，由同一直线上的反向力合成得

𝐹合 = 𝑊 − 𝐹
由 𝐹合 = 𝑚𝑎 得

𝑎 = 𝐹合
𝑚 = 𝑊−𝐹

𝑚
故选 A。

2.
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28 What is the difference between speed and velocity? 

A Speed has magnitude and direction; velocity has magnitude only. 

B Speed has magnitude and direction; velocity has direction only. 

C Speed has magnitude only; velocity has magnitude and direction. 

D Speed has magnitude only; velocity has direction only. 
 
 

The diagram shows a car of mass 1000 kg travelling along a straight, horizontal road. The driving 
force from the car’s engine is 3000 N. The total resistive force acting on the car is 2500 N. 

 
driving force

3000 N
total resistive force

2500 N

 
 

What is the acceleration of the car along the road? 

A 0.50 m / s2 B 2.0 m / s2 C 3.0 m / s2 D 5.5 m / s2 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 A passenger lift (elevator) has a total weight of 4000 N, including the people inside it. The power 

output of the lift motor is 800 W. 
 

How much time does it take for the lift to rise 12 m vertically? 

A 2.4 s B 6.0 s C 24 s D 60 s 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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31 A passenger lift (elevator) has a total weight of 4000 N, including the people inside it. The power 

output of the lift motor is 800 W. 
 

How much time does it take for the lift to rise 12 m vertically? 

A 2.4 s B 6.0 s C 24 s D 60 s 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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【答案】A

【解析】取行驶方向为正，由同一直线上的反向力合成得

𝐹合 = 3000  N − 2500  N = 500  N
𝑎 = 𝐹合

𝑚 = 500  N
1000  kg = 0.50 m s−2

故选 A。

3.
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28 Which diagram shows the distance–time graph for an object moving with constant speed? 
 

distance

time

A 

distance

time

B

distance

time

C

distance

time

D

0
0

0
0

0
0

0
0  

 
 

Four objects with different masses have different forces applied to them, as shown. 
 

Which object has the greatest acceleration? 
 

10 kg
80 N 10 N

A

15 kg
240 N 90 N

B

12 kg
160 N 100 N

C

20 kg
60 N 150 N

D

 
 
 
30 Which source of energy is non-renewable? 

A chemical energy in a fossil fuel 

B energy in tides 

C geothermal energy 

D wind energy 
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【答案】B

【解析】分别由 𝑎 = 𝐹合
𝑚  得

𝑎𝐴 = 80−10
10 = 7.0 m s−2，𝑎𝐵 = 240−90

15 = 10 m s−2

𝑎𝐶 = 160−100
12 = 5.0 m s−2，𝑎𝐷 = 150−60

20 = 4.5 m s−2

∵ 𝑎𝐵 最大，∴故选 B。

4.
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27 Which statements about monomers and polymers are correct? 
 

1 Different polymers can have different linkages between monomers. 

2 An addition polymerisation reaction produces more than one type of polymer. 

3 Addition polymers are made from saturated monomer molecules. 

4 Nylon is a condensation polymer formed from two different monomers. 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
28 The speed–time graph represents part of a car journey. 
 

0

18

10

0 5

time / s

speed

m / s

 
 

How far does the car travel in the part of the journey shown? 

A 20 m B 45 m C 70 m D 90 m 
 
 

A rocket has a mass of 300 kg. Its motors produce a force of 12 000 N vertically upwards. 
 

The acceleration of free fall g is 10 m / s2. 
 

What is the resultant force on the rocket and what is the acceleration of the rocket? 
 

 resultant 
force / N 

acceleration 
m / s2 

A 9 000 30 

B 9 000 2.7  106 

C 15 000 50 

D 15 000 4.5  106 
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【答案】A

【解析】火箭所受重力为

𝑊 = 𝑚𝑔 = 300 × 10 = 3000  N
取竖直向上为正，则 𝐹合 = 12000 − 3000 = 9000  N
𝑎 = 𝐹合

𝑚 = 9000
300 = 30 m s−2

故选 A。
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题型 5：找伸长与载荷开始不成正比的位置（考频★★☆☆☆）

知识点 　 弹簧的伸长量等于弹簧长度与原长之差，即 。

在比例限度内，载荷与伸长量成正比，满足 ；𝐹、Δ𝑥 和 𝑘 的单位分别为 N、m 和 N m−1。

比例限度是载荷与伸长量开始偏离正比关系的位置；表格中比较等载荷增量对应的伸长增量，图像中找

直线段开始弯曲处。

答案：Δ𝑥 = 𝑙 − 𝑙0；𝐹 = 𝑘Δ𝑥

怎么认 　 题目出现长度或伸长量—载荷表、图及比例限度所求时，先找正比关系开始偏离处。

例题 1

P0105 | 2025 Oct/Nov | 0654/23 | Q29 | Extended

P0106 | 2024 Oct/Nov | 0654/21 | Q29 | Extended
11  
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The length of a spring changes when a force is applied to stretch the spring. 
 

The table shows how the length of the spring depends on the force. 
 

force / N 0 1.0 2.0 3.0 4.0 5.0 

length of spring / cm 22 25 28 31 35 45 
 

What is the length of the spring when the limit of proportionality is reached? 

A exactly 22 cm 

B between 31 cm and 35 cm 

C exactly 35 cm 

D between 35 cm and 45 cm 
 
 
30 A see-saw (teeter-totter) rests on a pivot at its centre. 
 

NOT TO
SCALE  

 
A child of weight 250 N sits on one side of the see-saw at a distance of 1.6 m from the pivot. 

 
A second child balances the see-saw by sitting on the other side of the pivot at a distance of 
1.2 m from the pivot. 

 
What is the weight of the second child? 

A 190 N B 250 N C 330 N D 400 N 
 
 
31 The Sun is the source of energy for most energy resources. 
 

In which group of resources is energy input from the Sun the only source of energy? 

A coal, geothermal, gasoline 

B hydroelectric, tidal, waves 

C natural gas, solar, wind 

D nuclear, solar, wood 
 
 
32 A student observes that a substance X does not flow. 
 

Which statement about substance X is correct? 

A It can be either a gas or a liquid. 

B It can only be a gas. 

C It can only be a liquid. 

D It can only be a solid. 
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29 The length of a spring changes when a force is applied to stretch the spring. 

The table shows how the length of the spring depends on the force. 
 

force / N 0 1.0 2.0 3.0 4.0 5.0 

length of spring / cm 22 25 28 31 35 45 
 

What is the length of the spring when the limit of proportionality is reached? 

A exactly 22 cm 

B between 31 cm and 35 cm 

C exactly 35 cm 

D between 35 cm and 45 cm 
 
 
30 A see-saw (teeter-totter) rests on a pivot at its centre. 
 

NOT TO
SCALE  

 
A child of weight 250 N sits on one side of the see-saw at a distance of 1.6 m from the pivot. 

 
A second child balances the see-saw by sitting on the other side of the pivot at a distance of 
1.2 m from the pivot. 

 
What is the weight of the second child? 

A 190 N B 250 N C 330 N D 400 N 
 
 
31 The Sun is the source of energy for most energy resources. 
 

In which group of resources is energy input from the Sun the only source of energy? 

A coal, geothermal, gasoline 

B hydroelectric, tidal, waves 

C natural gas, solar, wind 

D nuclear, solar, wood 
 
 
32 A student observes that a substance X does not flow. 
 

Which statement about substance X is correct? 

A It can be either a gas or a liquid. 

B It can only be a gas. 

C It can only be a liquid. 

D It can only be a solid. 
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解：弹簧原长为 𝑙0 = 22 cm。
相邻 1.0 N 载荷对应的长度增量为

25 − 22 = 3 cm
28 − 25 = 3 cm
31 − 28 = 3 cm
35 − 31 = 4 cm
载荷由 3.0 N 增至 4.0 N 时，长度增量开始偏离原来的正比关系，比例限度对应的长度在 31 cm 与 35 cm 

之间。故选 B。
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29 A solid metal block has a mass of 2.0  104
 kg and a volume of 2.5 m3. 

 
What is the density of the metal? 

A 800 kg / m3 B 5000 kg / m3 C 8000 kg / m3 D 50 000 kg / m3 
 
 

A solid is stretched by gradually increasing a load applied to one end of the solid. At first the 
extension of the solid is directly proportional to the load applied. 

 
When the solid reaches its limit of proportionality it becomes more difficult to stretch. 

 
Which graph is the extension–load graph for this solid? 
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29 A solid metal block has a mass of 2.0  104
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【答案】B

【解析】在比例限度内，伸长量与载荷成正比，图像为过原点的直线。

达到比例限度后，固体更难伸长，相同载荷增量产生的伸长增量减小，图像斜率减小。故选 B。

2.
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27 Which compound name matches the structure shown? 
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X and Y are two springs. 
 

The graph shows how the lengths of X and Y vary with the loads suspended from them. 
 

length

load
0

0

X Y

 
 

Which statement about X and Y is correct? 

A Neither spring obeys Hooke’s law for any value of load. 

B The unstretched lengths of X and Y are different. 

C The spring constant of X is greater than the spring constant of Y. 

D Y needs a greater load than X to reach its limit of proportionality. 
 
 
29 A 900 W oven operates for 2.0 minutes. 
 

How much energy is transferred by the oven? 

A 7.5 J B 450 J C 1.8 kJ D 108 kJ 
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【答案】D

【解析】两图线由同一点出发，且初始均为直线，说明未伸长长度相同，两弹簧在初始阶段均遵守胡克

定律。

由 𝐹 = 𝑘Δ𝑥 得 Δ 𝑥
𝐹 = 1

𝑘；X 的直线斜率较大，故 𝑘𝑋 < 𝑘𝑌。

Y 的图线在更大的载荷处开始偏离直线，故 Y 达到比例限度所需的载荷较大。故选 D。

题型 6：串接弹簧各自伸长后求总伸长（考频★☆☆☆☆）

知识点 　 弹簧遵守胡克定律且未超过弹性限度时，伸长量 Δ𝑥 与所受拉力 𝐹  成 。

弹簧串联且质量可忽略、系统静止时，各弹簧所受拉力相等，均等于悬挂载荷。

串联弹簧的总伸长量等于各弹簧伸长量的 ；力的单位是 N，伸长量的单位是 cm 或 m。

答案：正比；和

怎么认 　 题目出现相同弹簧串联、单个弹簧受力伸长数据及总伸长量时，先求每只弹簧的伸长量。

例题 1

P0089 | 2023 Oct/Nov | 0654/21 | Q29 | Extended

P0090 | 2023 Oct/Nov | 0654/22 | Q28 | Extended
11  
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A student tests three identical springs that obey Hooke’s Law. Each spring stretches by 3.0 cm 
when a 3.0 N load is attached to one end of it. 

 
The three springs are connected together as shown. 

 
A 1.0 N load is placed on the end of the springs. The mass of the springs can be ignored. 

 

1.0 N  
 

What is the total extension of all the springs together? 

A 1.0 cm B 3.0 cm C 6.0 cm D 9.0 cm 
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解：由胡克定律，在弹性限度内有

Δ 𝑥
𝐹 = 3.0 cm

3.0 N = 1.0 cm
N

三只弹簧串联且质量可忽略，每只弹簧所受拉力均为 1.0 N，故
Δ𝑥1 = Δ𝑥2 = Δ𝑥3 = 1.0 cm
Δ𝑥总 = Δ𝑥1 + Δ𝑥2 + Δ𝑥3 = 3.0 cm
故选 B。
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4.2 合力、弹簧与动量：结构题

题型 1：在力图中辨认竖直向下的重力（考频★★☆☆☆）

知识点 　 物体受到地球吸引而产生的力称为 。

在地球表面附近，重力方向为 ，大小满足 𝑊 = 𝑚𝑔，与物体的运动方向无关。
𝑊  的单位为 ；𝑚 的单位为 kg，𝑔 的单位为 N/kg。

答案：重力；竖直向下；牛顿（N）

怎么认 　 题目出现多个带字母的力箭头并要求辨认重力时，先找竖直向下的箭头。

例题 1
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 (a) A farmer drives his tractor in a field.

  Fig. 6.1 shows the forces J, K, L and M acting on the tractor as the tractor accelerates towards 
the right.
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KM

Fig. 6.1

  (i) State which force J, K, L or M is the weight of the tractor.

    

  (ii) Explain why force K must be greater than force M.

 [1]

 (b) Fig. 6.2 shows a speed‑time graph for the tractor as it travels across the field.
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Fig. 6.2

  (i) Describe the motion of the tractor during the section PQ.

 [1]

  (ii) Calculate the distance travelled by the tractor during section QR.
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（2024 May/Jun 0654/32 第6题(a)(i)；同题：2024 May/Jun 0654/33 第6题(a)(i)）

解：重力方向竖直向下。

图中力 𝐿 的箭头竖直向下，故 𝐿 表示拖拉机的重力。

答：𝐿。
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针对练习

1.
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 (a) A farmer uses solar panels to generate the electricity needed for his farm. 

  Suggest why the farmer should have an alternative method of generating electricity rather 
than relying on just solar energy.

 [1]

 (b) Fig. 6.1 shows the farmer driving his tractor.

  Four forces, A, B, C and D, are acting on the tractor.

A

C

B
D

Fig. 6.1

  The tractor is moving at constant speed.

  The weight of the tractor is 40 000 N.

  (i) State which force, A, B, C or D, is the weight of the tractor.

   force  [1]

  (ii) Calculate the mass of the tractor.

The gravitational field strength, g, is 10 N / kg.
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  (iii) Force B is 2000 N.

   State the value of force D.

   Explain your answer.

   

   explanation

 

 (c) The tractor uses diesel fuel.

  State the form of energy stored in the diesel fuel.

 [1]
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【答案】C

【解析】重力方向竖直向下。

图中力 𝐶 的箭头竖直向下，故 𝐶 表示拖拉机的重力。

答：𝐶。

2.

P0111 | continued

P0112 | 2026 May/Jun | 0654/31 | Q10 | Core
20

0654/31/M/J/26© Cambridge University Press & Assessment 2026

 (a) Figure 10.1 shows an aircraft moving along a runway.

S

R

P

Q

 Figure 10.1

  Four forces, P, Q, R and S, acting on the aircraft are shown.

  (i) State which force, P, Q, R or S, is the weight of the aircraft.

   force  [1]

  (ii) The aircraft accelerates when force Q is greater than force S.

   Explain why.

 [1]

  (iii) The weight of the aircraft is 2 500 000 N.

   Calculate the mass of the aircraft.
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  (iii) The weight of the aircraft is 2 500 000 N.

   Calculate the mass of the aircraft.
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原卷给定：1.0 kg 物体的重力为 9.8 N，即 g = 9.8 N/kg（9.8 m/s²）。

59

（2026 May/Jun 0654/31 第10题(a)(i)）

63



【答案】R

【解析】重力方向竖直向下。

图中力 𝑅 的箭头竖直向下，故 𝑅 表示飞机的重力。

答：𝑅。
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 (a) Figure 11.1 shows a gardener pushing a wheelbarrow full of soil along a straight path at 

constant speed.

  Four forces acting on the wheelbarrow, A, B, C and D, are shown.

B

A

soil wheelbarrow

C

D

direction of motion

 Figure 11.1

  (i) State the letter, A, B, C or D, that is the weight of the wheelbarrow and soil.

  (ii) State the letter, A, B, C or D, that is the air resistance frictional force.

  (iii) State the magnitude of the resultant horizontal force.

   Explain your answer.

  

explanation 

 [2]

  (iv) The gardener pushes the wheelbarrow for a distance of 40 m using a horizontal force 

of 150 N.

   Calculate the work done by the gardener on the wheelbarrow.
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P1.5 合力、弹簧与动量

力改变物体运动或形状，合力是各力考虑方向后的总效果。在一条直线上，先约定一个正方向，同向加、
反向减。合力为零时，物体可静止，也可匀速直线运动，不代表没有力。

Fresultant = ma.

这是质量不变情况下的运动关系；求合力先用质量和加速度，不能把它与某一单独拉力直接混同。
弹簧伸长量是加载后长度减去原长：

F = kx.

x是伸长，不是总长度，k是弹簧常量，单位为Nm−1。直线关系只在比例限度以内成立。卸载能恢复原
形涉及弹性限度，两个概念要分别辨认。
动量 p = mv，方向与速度一致。封闭系统没有外部合冲量时，总动量守恒。碰撞题先在统一方向下写碰
撞前后各物体动量，再求未知速度。平均合力还可写为 F = ∆p/∆t；增加碰撞时间可减小同样动量变化
对应的平均力，这解释安全气囊等装置。
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28 A spring is extended by a force but the spring does not pass its limit of proportionality. 
 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 
29 A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 

transmitted through a fluid to a piston of area 2.0 m2. 
 

What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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解答

在比例范围内，弹簧满足 F = kx，其中 x是伸长量。求弹簧常量时两边除以 x：

k =
F

x
.

这对应A。选项中出现的弹簧总长度不是伸长量，不能代替 x。

P0081
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 (b) Figure 11.2 shows an empty wheelbarrow resting on the ground.

  A vertical force of 25 N is needed to just lift the rear of the wheelbarrow off the ground.

  This force is applied 0.70 m from the pivot.

pivot

wheelbarrow

0.70 m

25 N

vertical 

force

 Figure 11.2 

  Calculate the moment of the 25 N force about the pivot.

  State the units of your answer.

 

 [Total: 9]
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 (b) Figure 11.2 shows an empty wheelbarrow resting on the ground.

  A vertical force of 25 N is needed to just lift the rear of the wheelbarrow off the ground.

  This force is applied 0.70 m from the pivot.
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 Figure 11.2 

  Calculate the moment of the 25 N force about the pivot.

  State the units of your answer.
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6 (a) A farmer uses solar panels to generate the electricity needed for his farm. 

  Suggest why the farmer should have an alternative method of generating electricity rather 
than relying on just solar energy.

 [1]

 (b) Fig. 6.1 shows the farmer driving his tractor.

  Four forces, A, B, C and D, are acting on the tractor.

A

C

B
D

Fig. 6.1

  The tractor is moving at constant speed.

  The weight of the tractor is 40 000 N.

  (i) State which force, A, B, C or D, is the weight of the tractor.

   force  [1]

  (ii) Calculate the mass of the tractor.

   The gravitational field strength, g, is 10 N / kg.
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  (iii) Force B is 2000 N.

   State the value of force D.

   Explain your answer.

   

   explanation

 

 (c) The tractor uses diesel fuel.

  State the form of energy stored in the diesel fuel.

 [1]
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原卷给定：1.0 kg 物体的重力为 9.8 N，即 g = 9.8 N/kg（9.8 m/s²）。

61

（2026 May/Jun 0654/33 第11题(a)(i)）

【答案】C

【解析】重力方向竖直向下。

图中力 𝐶 的箭头竖直向下，故 𝐶 表示手推车和土的重力。

答：𝐶。
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专题 5 力矩、杠杆与稳定性

5.1 力矩、杠杆与稳定性

题型 1：令两侧力矩相等反求力或位置（考频★★★☆☆）

知识点 　 力矩是力使物体绕支点转动作用的量度，𝑀 = 𝐹𝑑，其中 𝑑 为支点到力的作用线的垂直距离。

物体绕支点平衡时，顺时针力矩之和 逆时针力矩之和；力矩单位为 N m。
所需力矩一定时，力臂越长，所需力越 ；均匀梁的重力作用于梁的 。

答案：等于；小；中点

怎么认 　 题目出现支点、两侧的力及距离，且所求为力或位置时，先令顺、逆时针力矩相等。

例题 1

P0131 | 2026 May/Jun | 0654/21 | Q29 | Extended
12 

© Cambridge University Press & Assessment 2026 0654/21/M/J/26  

A force is applied to the end of the handle of a spanner to turn a nut. 
 

The minimum force needed to turn the nut with this spanner is 50 N. 
 

50 N

nut

spanner  
 

What is an advantage of using a spanner with a longer handle to turn the nut? 

A It decreases the minimum force needed to turn the nut. 

B It increases the minimum force needed to turn the nut. 

C It decreases the moment needed to turn the nut. 

D It increases the moment needed to turn the nut. 
 
 
30 Which type of energy does an object store due to its motion? 

A elastic 

B gravitational potential 

C kinetic 

D nuclear 
 
 
31 Which statement about boiling or evaporation of a liquid is correct? 

A Boiling occurs at any temperature. 

B Boiling occurs only at the surface of the liquid. 

C Evaporation occurs only at a specific temperature. 

D Evaporation occurs only at the surface of the liquid. 
 
 
32 A solid metal transfers energy by thermal conduction. 
 

What causes this transfer? 

A atomic lattice vibrations and movement of delocalised electrons 

B atomic lattice vibrations only 

C movement of delocalised electrons only 

D change in density of the metal 
 
 

PapaCambridge ·  papacambridge.com 0654/21 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/21 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-E91440AE00

12 

© Cambridge University Press & Assessment 2026 0654/21/M/J/26  

A force is applied to the end of the handle of a spanner to turn a nut. 
 

The minimum force needed to turn the nut with this spanner is 50 N. 
 

50 N

nut

spanner  
 

What is an advantage of using a spanner with a longer handle to turn the nut? 

A It decreases the minimum force needed to turn the nut. 

B It increases the minimum force needed to turn the nut. 

C It decreases the moment needed to turn the nut. 

D It increases the moment needed to turn the nut. 
 
 
30 Which type of energy does an object store due to its motion? 

A elastic 

B gravitational potential 

C kinetic 

D nuclear 
 
 
31 Which statement about boiling or evaporation of a liquid is correct? 

A Boiling occurs at any temperature. 

B Boiling occurs only at the surface of the liquid. 

C Evaporation occurs only at a specific temperature. 

D Evaporation occurs only at the surface of the liquid. 
 
 
32 A solid metal transfers energy by thermal conduction. 
 

What causes this transfer? 

A atomic lattice vibrations and movement of delocalised electrons 

B atomic lattice vibrations only 

C movement of delocalised electrons only 

D change in density of the metal 
 
 

PapaCambridge ·  papacambridge.com 0654/21 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/21 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-E91440AE00

P0132 | 2023 Feb/Mar | 0654/12 | Q30 | Core

P0133 | 2023 Oct/Nov | 0654/13 | Q28 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

84
92

（2026 May/Jun · 0654/21 · Question 29 · Extended）

解：设原手柄的力臂为 𝑑，转动螺母所需的最小力矩为 𝑀。
𝑀 = 50𝑑
手柄加长后力臂为 𝑑′ > 𝑑，所需最小力矩不变。
𝐹 ′ = 𝑀

𝑑′ < 𝑀
𝑑 = 50 N

故选 A。
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针对练习

1.
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A uniform metre rule rests on a pivot at the 50 cm mark. A load L is placed at the 30 cm mark and 
a load of 6.0 N is placed at the 80 cm mark. The arrangement is balanced. 

 
0 cm 30 cm 50 cm 80 cm 100 cm

L 6.0 N

pivot

 
 

What is the weight of load L? 

A 6.0 N B 9.0 N C 16 N D 24 N 
 
 
31 A hydroelectric energy storage scheme stores energy by pumping water up a mountain into a 

lake behind a dam. 
 

In 1.0 s, 10 000 kg of water is pumped into the lake and gains a height of 150 m. The efficiency of 
this process is 60%. 

 
Gravitational field strength = 10 N / kg. 

 
What is the energy input in 1.0 s? 

A 9.0  105
 J B 2.5  106

 J C 9.0  106
 J D 2.5  107

 J 
 
 
32 What is a thermocouple used to measure? 

A expansion 

B pressure 

C resistance 

D temperature 
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89

（2023 Oct/Nov · 0654/21 · Question 30 · Extended）

【答案】B

【解析】米尺重力通过支点，由两侧力矩相等得

𝐿 × (50 − 30) = 6.0 × (80 − 50)
𝐿 = 9.0 N
故选 B。

2.
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29 The length of a spring changes when a force is applied to stretch the spring. 
 

The table shows how the length of the spring depends on the force. 
 

force / N 0 1.0 2.0 3.0 4.0 5.0 

length of spring / cm 22 25 28 31 35 45 
 

What is the length of the spring when the limit of proportionality is reached? 

A exactly 22 cm 

B between 31 cm and 35 cm 

C exactly 35 cm 

D between 35 cm and 45 cm 
 
 

A see-saw (teeter-totter) rests on a pivot at its centre. 
 

NOT TO
SCALE  

 
A child of weight 250 N sits on one side of the see-saw at a distance of 1.6 m from the pivot. 

 
A second child balances the see-saw by sitting on the other side of the pivot at a distance of 
1.2 m from the pivot. 

 
What is the weight of the second child? 

A 190 N B 250 N C 330 N D 400 N 
 
 
31 The Sun is the source of energy for most energy resources. 
 

In which group of resources is energy input from the Sun the only source of energy? 

A coal, geothermal, gasoline 

B hydroelectric, tidal, waves 

C natural gas, solar, wind 

D nuclear, solar, wood 
 
 
32 A student observes that a substance X does not flow. 
 

Which statement about substance X is correct? 

A It can be either a gas or a liquid. 

B It can only be a gas. 

C It can only be a liquid. 

D It can only be a solid. 
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【答案】C

【解析】由两侧力矩相等得

250 × 1.6 = 𝑊 × 1.2
𝑊 = 250×1.6

1.2 ≈ 330 N
故选 C。

3.

P0142 | 2022 Oct/Nov | 0654/22 | Q29 | Extended
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The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
is a pivot at 40 cm from end X and a load of weight 70 N is suspended at end X. 

 
The beam is balanced by a force acting at 10 cm from end Y. 

 

70 N

40 cm

X Y

pivot

10 cm

100 cm

force  
 

What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 
 
30 A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 
 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 

the same increase in temperature. 
 

The scale on the thermometer is changed because of the new liquid. 
 

What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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（2022 Oct/Nov · 0654/22 · Question 29 · Extended）

【答案】B

【解析】力到支点的距离为 (100 − 10) − 40 = 50 cm，由两侧力矩相等得
70 × 40 = 𝐹 × 50
𝐹 = 56 N
故选 B。

4.

P0129 | 2023 May/Jun | 0654/22 | Q29 | Extended

P0130 | 2024 Oct/Nov | 0654/23 | Q29 | Extended
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A person uses a bar that is 3.0 m long to lift a rock of weight 900 N off the ground. There is a pivot 
under the bar at 0.50 m from the rock. 

 
The person pushes vertically downwards on the other end of the bar from the rock, as shown. 

 
rock

pivot

0.50 m

bar

3.0 m

force

 
 

Ignore the weight of the bar. 
 

What is the minimum force needed to lift the rock off the ground? 

A 150 N B 180 N C 4500 N D 5400 N 
 
 
30 Which energy resource does not have the Sun as its source of energy? 

A coal 

B geothermal 

C hydroelectric 

D water waves 
 
 
31 A sample of gas is sealed inside a container. 
 

The volume of the container is slowly decreased. The temperature of the gas remains constant. 
 

Which row describes and explains what happens to the pressure of the gas? 
 

 description explanation 

A pressure decreases molecules collide with the container at lower speed 

B pressure decreases molecules collide with the container less frequently 

C pressure increases molecules collide with the container at greater speed 

D pressure increases molecules collide with the container more frequently 
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【答案】B

【解析】人的力到支点的距离为 3.0 − 0.50 = 2.50 m，刚能抬起岩石时，两侧力矩相等。
𝐹 × 2.50 = 900 × 0.50
𝐹 = 180 N
故选 B。

5.

P0064 | 2024 May/Jun | 0654/23 | Q30 | Extended
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A weightless L-shaped beam is pivoted as shown. 
 

A load of mass 2.4 kg is suspended from the beam at point X. The beam is held in equilibrium by 
a horizontal force F acting at the point shown. 

 

15 cm

30 cm

F

X

pivotload

 
 

The gravitational field strength g is 10 N / kg. 
 

What is F ? 

A 4.8 N B 48 N C 72 N D 720 N 
 
 
31 Four different kettles contain different masses of water. 
 

They are used to heat the water from room temperature to boiling point. 
 

The kettles take different times to do this. 
 

Which kettle has the lowest useful power output? 
 

 
mass of  
water / g 

time to heat  
water to boiling 
point / minute 

A 1000 3.0 

B 1000 5.0 

C 2500 3.0 

D 2500 5.0 
 
 
32 A gas in a balloon is heated at constant pressure. 
 

What happens to the gas? 

A Its density decreases. 

B Its mass decreases. 

C Its temperature decreases. 

D Its volume decreases. 
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【答案】B

【解析】悬挂物的重力为 𝑊 = 𝑚𝑔 = 2.4 × 10 = 24 N，由力矩平衡得
𝐹 × 15 = 24 × 30
𝐹 = 48 N
故选 B。

6.
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12 

© UCLES 2023 0654/22/M/J/23  

A uniform beam has a mass of 12 kg and a length of 4.0 m. The beam rests on horizontal ground. 
 

One end of the beam is now raised from the ground by a vertical force F. The other end of the 
beam remains in contact with the ground and acts as a pivot. 

 

4.0 m

uniform beam
F

pivot  
 

The gravitational field strength g is 10 N / kg. 
 

What is the value of F ? 

A 6.0 N B 24 N C 60 N D 240 N 
 
 
30 A solid block of weight 14 N rests on a horizontal table. The pressure on the table due to the block 

is 70 Pa. 
 

What is the area of the surface of the block in contact with the table? 

A 0.20 m2 B 5.0 m2 C 98 m2 D 980 m2 
 
 
31 Which object is mainly responsible for the energy stored in tides in the sea? 

A Mars 

B the Earth 

C the Moon 

D the Sun 
 
 
32 Which statement about gas particles is not correct? 

A Increasing the temperature of a gas makes the gas particles move more slowly. 

B The gas particles are in constant random motion. 

C The pressure of a gas is caused by the collision of gas particles with the container. 

D Very small particles suspended in a gas are in constant random motion. 
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【答案】C

【解析】均匀梁的重力为 𝑊 = 𝑚𝑔 = 12 × 10 = 120 N，作用点距支点 2.0 m。
𝐹 × 4.0 = 120 × 2.0
𝐹 = 60 N
故选 C。
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The diagram shows a crane supporting a load of 6000 N. The horizontal distance between the 
load and the pivot is x. 

 
The load is balanced about the pivot by a concrete block of mass 10 000 kg. The horizontal 
distance of the concrete block from the pivot is 2.0 m. 

 
Gravitational field strength g is 10 N / kg. 

 

concrete block
10 000 kg

crane

pivot 2.0 m

x

load
6000 N

NOT TO
SCALE

 
 

What is the distance of x? 

A 1.2 m B 3.3 m C 12 m D 33 m 
 
 
30 A rectangular block weighs 1200 N and has the dimensions shown. 
 

10 cm

15 cm

8.0 cm

 
 

What is the minimum pressure that the block can exert on the ground by standing on one of its 
faces? 

A 1.0 N / cm2 B 8.0 N / cm2 C 10 N / cm2 D 15 N / cm2 
 
 
31 A brick falls from rest at a height of 45 m above the ground. 
 

The acceleration of free fall g is 10 m / s2. There is no air resistance. 
 

What is the speed of the brick as it hits the ground? 

A 9.5 m / s B 21 m / s C 30 m / s D 450 m / s 
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【答案】D

【解析】混凝土块的重力为 𝑊 = 𝑚𝑔 = 10000 × 10 = 100000 N。
6000𝑥 = 100000 × 2.0
𝑥 = 100000×2.0

6000 ≈ 33 m
故选 D。

8.

P0125 | 2023 Oct/Nov | 0654/21 | Q30 | Extended

P0126 | 2024 May/Jun | 0654/21 | Q28 | Extended

P0127 | 2024 Oct/Nov | 0654/22 | Q29 | Extended
10 

© UCLES 2024 0654/22/O/N/24  

A uniform beam of length 20 cm is balanced on a pivot at its centre. 
 

A 20 N load is placed at one end of the beam and a 30 N load is placed at the other end. 
 

A 25 N load is also placed on the beam to balance it. 
 

20 cm

pivot  
 

How far from the pivot is the 25 N load placed? 

A 4.0 cm B 5.0 cm C 8.0 cm D 10 cm 
 
 
30 A rope is used to pull a block of mass 25 kg up a slope from point X to point Y. 
 

Three distances are shown on the diagram. 
 

The gravitational field strength g is 10 N / kg. 
 

X

Y

block

force from rope
5.0 m

3.0 m

4.0 m

 
 

What is the increase in gravitational potential energy of the block? 

A 125 J B 750 J C 1000 J D 1250 J 
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【答案】A

【解析】两端各距支点 10 cm，将 25 N 载荷放在 20 N 载荷一侧。

30 × 10 = 20 × 10 + 25𝑑
𝑑 = 30×10−20×10

25 = 4.0 cm
故选 A。

题型 2：取支点到力作用线的垂直距离求力矩（考频★★★☆☆）

知识点 　 力矩是力使物体绕支点转动的效应。

力对支点的力矩 𝑀 = 𝐹𝑑，其中 𝑑 必须取支点到力的作用线的 距离。

力用 N、距离用 m 时，力矩单位为 ；距离用 cm 时，单位为 N cm。

答案：垂直；N m

怎么认 　 题目出现支点、力的方向和长度标注并求力矩时，先取支点到力作用线的垂直距离。

例题 1

d

= Fd.

F d

∑
M =

∑
M .

11  
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A force of 10 N is applied to a beam at a distance of 0.25 m from a pivot. 
 

0.25 m
10 N

pivot  
 

Which calculation gives the moment of the force about the pivot in N m? 

A 10  0.25 B 10
0.25

 C 10 + 0.25 D 10 – 0.25 

 
 
31 Which electrical device transfers chemical energy into electrical energy? 

A battery 

B lamp 

C electric motor 

D television 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
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M = Fd = 10× 0.25 = 2.5 .

10× 0.25

P0119
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解：支点到力作用线的垂直距离为 0.25 m，
𝑀 = 𝐹𝑑

69



𝑀 = 10 N × 0.25 m
𝑀 = 2.5 N m。故选 A。

针对练习

1.

P0131 | 2026 May/Jun | 0654/21 | Q29 | Extended
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29 A parachutist and his parachute have a combined weight W. The parachutist falls vertically 
towards the Earth’s surface. The force of air resistance R opposes his motion. 

 
The speed of the parachutist is constant. 

 
R

W  
 

Which statement about the forces on the parachutist is correct? 

A W and R are both equal to zero. 

B W is equal to R and greater than zero. 

C W is greater than R. 

D W is less than R. 
 
 

What is a suitable unit for the moment of a force? 

A N kg B N / kg C N m D N / m 
 
 
31 A machine takes a certain time to do a certain quantity of work. 
 

Which pair of changes must increase the power of the machine? 

A decreasing the work done and decreasing the time taken 

B decreasing the work done and increasing the time taken 

C increasing the work done and decreasing the time taken 

D increasing the work done and increasing the time taken 
 
 
32 Which source of energy is non-renewable? 

A chemical energy in a fossil fuel 

B energy in tides 

C geothermal energy 

D wind energy 
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【答案】C

【解析】由 𝑀 = 𝐹𝑑，
力矩的单位为 N × m = N m。故选 C。

2.
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26 A gasoline fraction from the fractional distillation of petroleum includes compounds with the 
formulas C6H14 and C12H26. 

 
Which statements about these compounds are correct? 

 
1 C12H26 has a higher boiling point than C6H14. 

2 C12H26 has a lower relative molecular mass than C6H14. 

3 C6H14 and C12H26 are members of different homologous series. 

4 C6H14 and C12H26 both undergo complete combustion to form carbon dioxide and 
water. 

 
A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 

 
 

27 The molecule shown contains some amide linkages, N

H

C

O

. 

 

C OC
CCH CH

CH

CH2

CH3

CH3H

H

N

C

OH

CH3 H2C

N

OH

CH

N

H

H

C
H
C

N
OH

H2N

O

O

O

C

O

O

 
 

How many amide linkages are present in this molecule? 

A 4 B 5 C 6 D 9 
 
 
28 A ball is moving at a speed of 3.0 m / s. 
 

The ball now accelerates with a constant acceleration of 2.0 m / s2 in the direction that it is moving. 
 

What is the speed of the ball 5.0 s after it begins to accelerate? 

A 10 m / s B 13 m / s C 17 m / s D 30 m / s 
 
 

What is meant by the moment of a force? 

A the speed of an object moved by a force 

B the time taken for a force to move an object 

C the turning effect of a force 

D the work done by a force 

11  
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2 C12H26 has a lower relative molecular mass than C6H14. 

3 C6H14 and C12H26 are members of different homologous series. 

4 C6H14 and C12H26 both undergo complete combustion to form carbon dioxide and 
water. 

 
A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 

 
 

27 The molecule shown contains some amide linkages, N
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C

O
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N

OH

CH
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How many amide linkages are present in this molecule? 

A 4 B 5 C 6 D 9 
 
 
28 A ball is moving at a speed of 3.0 m / s. 
 

The ball now accelerates with a constant acceleration of 2.0 m / s2 in the direction that it is moving. 
 

What is the speed of the ball 5.0 s after it begins to accelerate? 

A 10 m / s B 13 m / s C 17 m / s D 30 m / s 
 
 

What is meant by the moment of a force? 

A the speed of an object moved by a force 

B the time taken for a force to move an object 

C the turning effect of a force 

D the work done by a force 
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【答案】C

【解析】力矩表示力使物体绕支点转动的效应。故选 C。

3.
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28 Two children X and Y pull on a rope in opposite directions. 
 

The diagram shows the size of each force and its direction. 
 

X Y
500 N 450 N  

 
What is the resultant force on the rope? 

A 50 N towards X 

B 50 N towards Y 

C 950 N towards X 

D 950 N towards Y 
 
 

A boy pulls a nail from a block of wood using a hammer, as shown. 
 

pivot

0.22 m

0.060 m

block of wood

nail

15 N

hammer

 
 

The boy pulls the hammer with a force of 15 N in the position shown. 
 

What is the moment produced about the pivot by the boy pulling on the hammer? 

A 0.90 N m B 2.4 N m C 3.3 N m D 4.2 N m 
 
 
30 Electricity is generated using different sources of energy. 
 

Which energy source is non-renewable? 

A coal 

B hydroelectric 

C solar 

D wind 
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（2023 May/Jun · 0654/12 · Question 29 · Core；同题：2023 May/Jun · 0654/13 · Question 29 · Core）

【答案】C

【解析】支点到 15 N 拉力作用线的垂直距离为 0.22 m，
𝑀 = 𝐹𝑑 = 15 × 0.22 = 3.3 N m。故选 C。

70



4.
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The diagram shows a child of weight 240 N sitting on a see-saw (teeter-totter) at a distance of 
1.6 m from the pivot. 

 

pivot

240 N

1.6 m

child

 
 

What is the moment of the weight of the child about the pivot, with the correct unit? 

A 150 N m B 150 N / m C 384 N m D 384 N / m 
 
 
31 Which two energy sources are both non-renewable? 

A oil and geothermal resources 

B oil and natural gas 

C tides and geothermal resources 

D tides and wind 
 
 
32 Someone wearing wet clothes can feel cold even on a warm day. 
 

Why do they feel cold? 

A Water gives out heat as it evaporates. 

B Water takes in heat as it evaporates. 

C Water vapour gives out heat as it condenses. 

D Water vapour takes in heat as it condenses. 
 
 
33 How is thermal energy transferred from the Sun through the vacuum of space? 

A by conduction and convection 

B by convection and radiation 

C by convection only 

D by radiation only 
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（2023 Oct/Nov · 0654/11 · Question 30 · Core）

【答案】C

【解析】重力竖直向下，支点到其作用线的垂直距离为 1.6 m，
𝑀 = 𝐹𝑑 = 240 × 1.6 = 384 N m。故选 C。

5.
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26 Butane is a hydrocarbon. 
 

What is the word equation for the complete combustion of butane? 

A butane  +  oxygen    carbon  +  water 

B butane  +  oxygen    carbon dioxide  +  carbon monoxide  +  water 

C butane  +  oxygen    carbon dioxide  +  water 

D butane  +  oxygen    carbon monoxide  +  water 
 
 
27 Which statement about poly(ethene) is correct? 

A It is an alkene. 

B It is formed in a reaction called cracking. 

C It is obtained from the bitumen fraction of petroleum. 

D It is made by an addition reaction. 
 
 
28 Which expression is the definition of density? 

A mass
volume

 

B volume
mass

 

C area  mass 

D mass  volume 
 
 

The diagram shows a metre rule with a pivot at the 60 cm mark. A force of 6.0 N is applied at the 
35 cm mark in the direction shown. 

 
60 cm0 cm 35 cm

6.0 N

100 cm

pivot

 
 

What is the moment of the 6.0 N force about the pivot? 

A 150 N cm B 210 N cm C 360 N cm D 390 N cm 
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88

（2022 Feb/Mar · 0654/12 · Question 29 · Core）

【答案】A

【解析】支点到力作用线的垂直距离为

𝑑 = 60 cm − 35 cm = 25 cm。
𝑀 = 𝐹𝑑 = 6.0 × 25 = 150 N cm。故选 A。

6.
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26 Naphtha is obtained from petroleum. 
 

What is a use for naphtha? 

A cooking 

B heating 

C making roads 

D making chemicals 
 
 
27 Aqueous ammonia is separately added dropwise and then in excess to four different aqueous 

cations. 
 

Which cations give a precipitate that then dissolves? 
 

1 Ca2+ 

2 Cu2+ 

3 Fe2+ 

4 Zn2+ 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 The total thickness of 500 sheets of paper is 4.5 cm. 
 

What is the thickness of 1 sheet of paper in mm? 

A 0.0090 mm B 0.090 mm C 0.90 mm D 9.0 mm 
 
 

A metal bar has weight 50 N and length 2.0 m. The centre of gravity of the bar is 0.80 m from the 
left-hand end. 

 
The bar is placed on a pivot at a point 0.40 m from the left-hand end. 

 
0 m 0.40 m 0.80 m 2.0 m

centre
of gravitypivot  

 
What is the moment of the weight of the bar about the pivot? 

A 20 N m B 40 N m C 60 N m D 80 N m 
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（2025 May/Jun · 0654/11 · Question 29 · Core）

【答案】A

【解析】重力作用线通过重心，

71



𝑑 = 0.80 m − 0.40 m = 0.40 m。
𝑀 = 𝐹𝑑 = 50 × 0.40 = 20 N m。故选 A。

7.
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30 The diagrams show all the forces acting on each of four objects. 
 

Which object is not in equilibrium? 
 

A

4.0 N

4.0 N

8.0 N
6.0 N

2.0 N

B

4.0 N

4.0 N

8.0 N
5.0 N

3.0 N

C D

3.0 N 2.0 N

4.0 N

6.0 N6.0 N

7.0 N

6.0 N6.0 N

3.0 N 4.0 N

 
 
 

The diagram shows a triangular sheet of metal with sides of length 50 cm, 40 cm and 30 cm. The 
sheet is free to move about a pivot at the top corner, as shown. 

 

30 cm

40 cm
50 cm

5.0 N

pivot

 
 

A cord is attached to the bottom left corner of the sheet and pulled with a horizontal force of 5.0 N 
to the left. 

 
What is the moment of the 5.0 N force about the pivot? 

A 150 N cm B 200 N cm C 250 N cm D 600 N cm 
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（2023 May/Jun · 0654/11 · Question 31 · Core；同题：2023 May/Jun · 0654/21 · Question 29 · Extended）

【答案】B

【解析】拉力水平向左，支点到其作用线的垂直距离为 40 cm，
𝑀 = 𝐹𝑑 = 5.0 × 40 = 200 N cm。故选 B。

题型 3：同时检查合力为零和总力矩为零（考频★★☆☆☆）

知识点 　 物体处于平衡状态时，所受 为零，且对任一支点的 为零。

合力为零时物体无平动加速度；总力矩为零时物体无转动加速度。

力矩满足 𝑀 = 𝐹𝑑，其中 𝑑 为支点到力的作用线的垂直距离，单位为 N m；顺、逆时针力矩取相反符号。
答案：合力；总力矩

怎么认 　 题目出现物体平衡、受力图或转动效应时，先验算各方向合力为零，再验算总力矩为零。

例题 1

P0125 | 2023 Oct/Nov | 0654/21 | Q30 | Extended

P0126 | 2024 May/Jun | 0654/21 | Q28 | Extended
12 
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Which statement describes a system that is in equilibrium? 

A There is a resultant force and there is a resultant turning effect on the system. 

B There is a resultant force but there is no resultant turning effect on the system. 

C There is no resultant force but there is a resultant turning effect on the system. 

D There is no resultant force and there is no resultant turning effect on the system. 
 
 
29 An irregularly shaped piece of aluminium is lowered into a measuring cylinder that contains 

43 cm3 of water. The aluminium is totally immersed in the water and the water level in the 
measuring cylinder rises to 51 cm3. The density of aluminium is 2.7 g / cm3. 

 
What is the mass of the aluminium? 

A 15.9 g B 18.9 g C 21.6 g D 127 g 
 
 
30 An object of mass 5.0 kg falls vertically from rest through a height of 13 m in a vacuum. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the final speed of the object? 

A 8.1 m / s B 10 m / s C 11 m / s D 16 m / s 
 
 
31 For which energy resource is the Sun not the source of the energy? 

A geothermal 

B natural gas 

C water behind a hydroelectric dam 

D wind 
 
 
32 In a room, hot air above a heater rises and is replaced by cool air that falls. 
 

What is the name of this process, and how does the density of the hot air compare with the 
density of the cool air? 

 
 process density of hot air 

A conduction greater than cool air 

B conduction less than cool air 

C convection greater than cool air 

D convection less than cool air 
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（2024 May/Jun · 0654/21 · Question 28 · Extended）

解：由平衡条件，系统应同时满足

𝐹合 = 0，
𝑀总 = 0。
故系统既无合力，也无总转动效应。故选 D。
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针对练习

1.

P0131 | 2026 May/Jun | 0654/21 | Q29 | Extended

P0132 | 2023 Feb/Mar | 0654/12 | Q30 | Core

P0133 | 2023 Oct/Nov | 0654/13 | Q28 | Core
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The diagrams show four objects, each acted on by only two forces. 
 

Which object is in equilibrium? 
 

A

1.0 N

B

2.0 N

2.0 N 2.0 N

C

1.0 N

D

2.0 N

3.0 N 4.0 N

 
 
 
29 A person wearing snowshoes is walking on snow. 
 

snowshoe

 
 

How do snowshoes decrease the pressure on the snow? 

A by applying the person’s weight over a larger area 

B by applying the person’s weight over a smaller area 

C by decreasing the person’s weight 

D by increasing the person’s weight 
 
 
30 A machine does a certain quantity of work in a certain time. 
 

Which changes to the quantity of work done and to the time taken both decrease the power 
produced by the machine? 

 
 work done time taken 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
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（2023 Oct/Nov · 0654/13 · Question 28 · Core）

【答案】D

【解析】D 中两力大小相等，方向相反，且作用线重合。

𝐹合 = 2.0 N − 2.0 N = 0，
𝑀总 = 0。
故选 D。

2.

P0134 | 2024 Oct/Nov | 0654/12 | Q29 | Core

P0135 | 2024 Oct/Nov | 0654/13 | Q29 | Core

P0136 | 2023 May/Jun | 0654/11 | Q30 | Core
11  
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The diagrams show all the forces acting on each of four objects. 
 

Which object is not in equilibrium? 
 

A

4.0 N

4.0 N

8.0 N
6.0 N

2.0 N

B

4.0 N

4.0 N

8.0 N
5.0 N

3.0 N

C D

3.0 N 2.0 N

4.0 N

6.0 N6.0 N

7.0 N

6.0 N6.0 N

3.0 N 4.0 N

 
 
 
31 The diagram shows a triangular sheet of metal with sides of length 50 cm, 40 cm and 30 cm. The 

sheet is free to move about a pivot at the top corner, as shown. 
 

30 cm

40 cm
50 cm

5.0 N

pivot

 
 

A cord is attached to the bottom left corner of the sheet and pulled with a horizontal force of 5.0 N 
to the left. 

 
What is the moment of the 5.0 N force about the pivot? 

A 150 N cm B 200 N cm C 250 N cm D 600 N cm 
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（2023 May/Jun · 0654/11 · Question 30 · Core）

【答案】D

【解析】取向右、向上为正，D 中

𝐹𝑥 = 6.0 N − 6.0 N = 0，
𝐹𝑦 = 3.0 N + 2.0 N − 4.0 N = 1.0 N。
因合力不为零，不满足平衡条件，故选 D。

73



题型 4：比较重心高低与底面宽度判断稳定（考频★★☆☆☆）

知识点 　 重心（centre of gravity）是物体所受重力的等效作用点；在均匀重力场中，重心与质心重合。

重力作用线是通过重心的 线；落在支承面内时物体不翻倒，通过边缘时达到临界状态。

重心越 、重力作用线到最近支承边缘的水平距离越 ，物体越稳定。

若重心位于底面中央，设倾倒方向底宽为 𝑏、重心高度为 ℎ，则 tan 𝜃𝑐 =
𝑏
2
ℎ；𝑏、ℎ 须同单位，𝜃𝑐 的单位

为 °。

答案：竖直；低；大

怎么认 　 题目出现重心位置、底面宽度或倾斜至翻倒的图时，先比较重心高度与重力作用线到支承边

缘的距离。

例题 1

P0134 | 2024 Oct/Nov | 0654/12 | Q29 | Core
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26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows a use for the named fraction? 
 

 fraction use 

A bitumen feedstock for making chemicals 

B diesel oil / gas oil road surfaces 

C naphtha fuel in car engines 

D refinery gas cooking and heating 
 
 
27 Which statement about addition polymerisation is correct? 

A Large monomer units join to form small polymer molecules. 

B Large polymer molecules join to form small monomer units. 

C Small monomer units join to form large polymer molecules. 

D Small polymer molecules join to form large monomer units. 
 
 
28 An object has a weight of 2.0 N. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the mass of the object? 

A 0.020 kg B 0.20 kg C 2.0 kg D 20 kg 
 
 

The diagram shows four containers resting on a table. The containers have equal masses and 
square bases of equal areas. The centre of mass of each container is labelled X. 

 
Which container is the most stable? 

 

X

X
X

X

A B C D

table
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解：设方形底面沿倾倒方向的宽度为 𝑏，重心到桌面的高度为 ℎ。
临界翻倒时，重力作用线通过底面边缘，故

tan 𝜃𝑐 =
𝑏
2
ℎ .

四个容器的 𝑏 相同，图中 D 的 ℎ 最小，故 D 的 𝜃𝑐 最大，稳定性最强。故选 D。

针对练习

1.

P0140 | 2025 Oct/Nov | 0654/23 | Q30 | Extended

11  
 

© UCLES 2025 0654/23/O/N/25 [Turn over 

28 A spring is 16 cm long when it supports a load of 12 N. 
 

The spring is 20 cm long when it supports a load of 20 N. 
 

What is the spring constant of the spring? 

A 0.50 N / cm B 1.0 N / cm C 2.0 N / cm D 5.0 N / cm 
 
 
29 The diagram shows two teams, Y and Z, pulling on a rope. 
 

Team Y pulls with a force of 500 N to the left and team Z pulls with a force of 800 N to the right. 
 

team Y team Zrope

500 N 800 N

 
 

What is the resultant force produced by the two forces? 

A 300 N to the left 

B 300 N to the right 

C 1300 N to the left 

D 1300 N to the right 
 
 

A student labels an object with four possible positions for the centre of gravity. 
 

Which position for the centre of gravity makes the object the most stable? 
 

A B

D C
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（2025 Oct/Nov · 0654/23 · Question 30 · Extended）

【答案】D

【解析】设重心高度为 ℎ，其重力作用线到最近支承边缘的水平距离为 𝑑，则

74



tan 𝜃𝑐 = 𝑑
ℎ .

D 点的 ℎ 较小且 𝑑 最大，故 𝜃𝑐 最大。故选 D。

2.
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29 A person pushes a drawing pin into a cork with their thumb. 
 

cork drawing pin

 
 

Which statement explains why the pin goes into the cork and not into the thumb? 

A The force on the cork is greater than the force on the thumb. 

B The force on the cork is less than the force on the thumb. 

C The pressure on the cork is greater than the pressure on the thumb. 

D The pressure on the cork is less than the pressure on the thumb. 
 
 

The diagram shows four objects, P, Q, R and S, with uniform density, resting on different 
horizontal surfaces. The objects are all drawn to the same scale. 

 

P Q R S  
 

The surfaces are slowly tilted through an angle  until the object falls over. 
 

θ

object

 
 

For which object is the value of  the greatest? 

A object P 

B object Q 

C object R 

D object S 
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（2025 May/Jun · 0654/12 · Question 30 · Core；同题：2025 May/Jun · 0654/13 · Question 30 · Core）

【答案】B

【解析】均匀长方形物体的重心在几何中心。设底宽为 𝑏、高度为 ℎ，临界翻倒时
tan 𝜃 =

𝑏
2
ℎ
2

= 𝑏
ℎ .

图中 Q 的 𝑏
ℎ  最大，故其临界倾角 𝜃 最大。故选 B。

题型 5：比较顺时针和逆时针力矩判断转动（考频★☆☆☆☆）

知识点 　 力矩（moment）表示力使物体绕支点转动的作用，𝑀 = 𝐹𝑑，其中 𝑑 是支点到力的作用线的

距离。

力矩的国际单位是 ；作用线通过支点时，𝑑 = 0，该力的力矩为零。
物体可绕固定支点转动时，顺时针力矩大于逆时针力矩，物体沿 方向转动；二者相等时物体不

转动。

答案：垂直；N m；顺时针

75



怎么认 　 题目出现支点、力及各力到支点的距离并求转动方向时，先分别计算顺时针和逆时针力矩。

例题 1

P0122 | 2025 May/Jun | 0654/11 | Q29 | Core

P0123 | 2022 May/Jun | 0654/11 | Q30 | Core
12 
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A uniform plank is placed on a pivot, with its centre immediately above the pivot. A load of 10 N is 
suspended on the left, 45 cm from the pivot, and a load of 20 N is suspended on the right, 45 cm 
from the pivot. 

 

20 N
10 N

45 cm 45 cm

 
 

What happens to the plank? 

A The left-hand side moves down, the right-hand side moves up and the plank does not return 
to its horizontal position. 

B The left-hand side moves up, the right-hand side moves down and the plank does not return 
to its horizontal position. 

C The plank moves down on one side then returns to its horizontal position. 

D The plank remains horizontal without moving. 
 
 
31 A student walks up some steps at constant speed. 
 

Which two quantities provide enough information so that the useful power produced by the 
student can be calculated? 

A the weight of the student and the time taken 

B the weight of the student and the total height of the steps 

C the work done by the student and the time taken 

D the work done by the student and the total height of the steps 
 
 
32 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 

12 

© UCLES 2022 0654/11/M/J/22  

A uniform plank is placed on a pivot, with its centre immediately above the pivot. A load of 10 N is 
suspended on the left, 45 cm from the pivot, and a load of 20 N is suspended on the right, 45 cm 
from the pivot. 

 

20 N
10 N

45 cm 45 cm

 
 

What happens to the plank? 

A The left-hand side moves down, the right-hand side moves up and the plank does not return 
to its horizontal position. 

B The left-hand side moves up, the right-hand side moves down and the plank does not return 
to its horizontal position. 

C The plank moves down on one side then returns to its horizontal position. 

D The plank remains horizontal without moving. 
 
 
31 A student walks up some steps at constant speed. 
 

Which two quantities provide enough information so that the useful power produced by the 
student can be calculated? 

A the weight of the student and the time taken 

B the weight of the student and the total height of the steps 

C the work done by the student and the time taken 

D the work done by the student and the total height of the steps 
 
 
32 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 

12 

© UCLES 2022 0654/11/M/J/22  

A uniform plank is placed on a pivot, with its centre immediately above the pivot. A load of 10 N is 
suspended on the left, 45 cm from the pivot, and a load of 20 N is suspended on the right, 45 cm 
from the pivot. 

 

20 N
10 N

45 cm 45 cm

 
 

What happens to the plank? 

A The left-hand side moves down, the right-hand side moves up and the plank does not return 
to its horizontal position. 

B The left-hand side moves up, the right-hand side moves down and the plank does not return 
to its horizontal position. 

C The plank moves down on one side then returns to its horizontal position. 

D The plank remains horizontal without moving. 
 
 
31 A student walks up some steps at constant speed. 
 

Which two quantities provide enough information so that the useful power produced by the 
student can be calculated? 

A the weight of the student and the time taken 

B the weight of the student and the total height of the steps 

C the work done by the student and the time taken 

D the work done by the student and the total height of the steps 
 
 
32 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 

12 

© UCLES 2022 0654/11/M/J/22  

A uniform plank is placed on a pivot, with its centre immediately above the pivot. A load of 10 N is 
suspended on the left, 45 cm from the pivot, and a load of 20 N is suspended on the right, 45 cm 
from the pivot. 

 

20 N
10 N

45 cm 45 cm

 
 

What happens to the plank? 

A The left-hand side moves down, the right-hand side moves up and the plank does not return 
to its horizontal position. 

B The left-hand side moves up, the right-hand side moves down and the plank does not return 
to its horizontal position. 

C The plank moves down on one side then returns to its horizontal position. 

D The plank remains horizontal without moving. 
 
 
31 A student walks up some steps at constant speed. 
 

Which two quantities provide enough information so that the useful power produced by the 
student can be calculated? 

A the weight of the student and the time taken 

B the weight of the student and the total height of the steps 

C the work done by the student and the time taken 

D the work done by the student and the total height of the steps 
 
 
32 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 

P0124 | 2024 May/Jun | 0654/22 | Q29 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

81
86

（2022 May/Jun · 0654/11 · Question 30 · Core）

解：均匀木板的重力作用线通过支点，其力矩为零。

左侧载荷产生的逆时针力矩为

𝑀逆 = 10 × 0.45 = 4.5 N m。
右侧载荷产生的顺时针力矩为

𝑀顺 = 20 × 0.45 = 9.0 N m。
∵ 9.0 > 4.5，∴ 木板顺时针转动，左端上升、右端下降，且不返回水平位置。

故选 B。

针对练习

1.

P0140 | 2025 Oct/Nov | 0654/23 | Q30 | Extended

P0141 | 2025 Feb/Mar | 0654/22 | Q29 | Extended
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The diagrams show uniform metre rulers each pivoted at the 50 cm mark. Different weights are 
placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 

 

0 20

4.0 N

50

A

60

12 N

0 25

8.0 N

50

B

90

4.0 N

0 10

6.0 N

50

C

65

8.0 N

0 10

3.0 N

50

D

75 100 cm100 cm

100 cm 100 cm

5.0 N

 
 
 
30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 

0 20

4.0 N

50

A

60

12 N

0 25

8.0 N

50

B

90

4.0 N

0 10

6.0 N

50

C

65

8.0 N

0 10

3.0 N

50

D

75 100 cm100 cm

100 cm 100 cm

5.0 N

 
 
 
30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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（2025 Feb/Mar · 0654/22 · Question 29 · Extended）

【答案】A

【解析】取顺时针力矩减逆时针力矩，A 中

5.0 × 0.25 − 3.0 × 0.40 = 0.05 N m > 0。
B 中

12 × 0.10 − 4.0 × 0.30 = 0。
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C 中

8.0 × 0.15 − 6.0 × 0.40 = −1.2 N m。
D 中

4.0 × 0.40 − 8.0 × 0.25 = −0.4 N m。
仅 A 的顺时针力矩较大，故选 A。

题型 6：两次悬挂的铅垂线交点找重心（考频★☆☆☆☆）

知识点 　 重心是物体所受重力的等效作用点。

薄片从一点自由悬挂并静止时，重心必在悬点正下方的 线上。

从两个不同悬点分别悬挂，所画两条铅垂线的 就是薄片的重心。

答案：铅垂；交点

怎么认 　 题目出现不规则薄片、不同悬点和铅垂线时，先取两条铅垂线的交点。

例题 1

P0144 | 2023 May/Jun | 0654/21 | Q29 | Extended

P0145 | 2025 Oct/Nov | 0654/22 | Q29 | Extended
10 
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The diagram shows the apparatus that a student uses to determine the centre of gravity of a 
piece of card. 

 
The student: 

 
● makes several holes in the card 

● suspends the card from a pin placed through one of the holes 

● hangs a load from a thread attached to the pin 

● marks the line of the thread on the card. 
 

hole
pin

card

thread

load  
 

The student repeats the steps using a different hole each time. 
 

What is the smallest number of lines that the student needs to draw to determine the position of 
the centre of gravity of the card? 

A 1 B 2 C 3 D 4 
 
 
30 A 60 W lamp is switched on and 30 J of energy is transferred by the lamp. 
 

How long is the lamp switched on for? 

A 0.50 s B 2.0 s C 90 s D 1800 s 
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CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

89

95

（2025 Oct/Nov · 0654/22 · Question 29 · Extended）

解：薄片自由悬挂并静止时，重心在悬点正下方的铅垂线上。

换用另一个孔再次悬挂，所得第二条铅垂线也经过重心。

两条铅垂线的交点确定重心位置，故最少需画 2 条线。故选 B。
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专题 6 能量、做功、功率与效率

6.1 能量、做功、功率与效率

题型 1：辨认燃料能否补充及发电的环境条件（考频★★★☆☆）

知识点 　 可再生能源可由自然过程持续补充；不可再生能源储量有限，消耗后不能在较短时间内补充。

煤、石油、天然气和核裂变燃料属于 能源；水能、潮汐能、波浪能、风能、太阳能和地热能属

于 能源。

燃烧化石燃料会释放二氧化碳；核裂变发电在燃料和设备正常时不依赖天气，可稳定供能。

风能、太阳能、波浪能和潮汐能受自然条件或周期影响，不能保证随时供能；能源的类别与供能可靠性

没有单位。

答案：不可再生；可再生

怎么认 　 题目出现能源名称、二氧化碳排放或供能可靠性时，先按能否自然补充和是否受环境条件限

制分类。

例题 1

P0148 | 2025 Feb/Mar | 0654/12 | Q30 | Core

P0149 | 2025 Oct/Nov | 0654/11 | Q29 | Core

P0150 | 2022 Feb/Mar | 0654/12 | Q31 | Core

12 
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30 A crane does work on a load by lifting it vertically upwards. 
 

load

 
 

Which action decreases the work done on the load? 

A lifting the load higher 

B lifting the load more slowly 

C reducing the mass of the load 

D using a more powerful crane 
 
 

Which source of energy is non-renewable? 

A hydroelectric 

B nuclear fission 

C tides 

D waves 
 
 
32 The diagram shows the change in the arrangement of the atoms in a substance that is changing 

state. 
 

changes to

 
 

What is the change of state? 

A boiling 

B condensation 

C melting 

D solidification 
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32 The diagram shows the change in the arrangement of the atoms in a substance that is changing 

state. 
 

changes to

 
 

What is the change of state? 

A boiling 

B condensation 

C melting 

D solidification 
 
 

P0151 | 2022 May/Jun | 0654/11 | Q32 | Core

P0152 | 2023 Feb/Mar | 0654/12 | Q32 | Core
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98

（2022 Feb/Mar · 0654/12 · Question 31 · Core；同题：2022 Feb/Mar · 0654/22 · Question 30 · Extended）

解：水能、潮汐能和波浪能均可由自然过程持续补充，属于可再生能源；核裂变燃料储量有限，不能在较

短时间内补充，属于不可再生能源。故选 B。

针对练习

1.

P0148 | 2025 Feb/Mar | 0654/12 | Q30 | Core

11  
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 

Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 

11  
 

© UCLES 2025 0654/12/F/M/25 [Turn over 

29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 

Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 

P0149 | 2025 Oct/Nov | 0654/11 | Q29 | Core

P0150 | 2022 Feb/Mar | 0654/12 | Q31 | Core

P0151 | 2022 May/Jun | 0654/11 | Q32 | Core

P0152 | 2023 Feb/Mar | 0654/12 | Q32 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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98

（2025 Feb/Mar · 0654/12 · Question 30 · Core）

【答案】B

【解析】天然气是化石燃料，储量有限，不能在较短时间内补充，属于不可再生能源；地热能、潮汐能

和风能均属于可再生能源。故选 B。
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2.

P0148 | 2025 Feb/Mar | 0654/12 | Q30 | Core

P0149 | 2025 Oct/Nov | 0654/11 | Q29 | Core

P0150 | 2022 Feb/Mar | 0654/12 | Q31 | Core

P0151 | 2022 May/Jun | 0654/11 | Q32 | Core

P0152 | 2023 Feb/Mar | 0654/12 | Q32 | Core

12 

© UCLES 2023 0654/12/F/M/23  

29 A parachutist and his parachute have a combined weight W. The parachutist falls vertically 
towards the Earth’s surface. The force of air resistance R opposes his motion. 

 
The speed of the parachutist is constant. 

 
R

W  
 

Which statement about the forces on the parachutist is correct? 

A W and R are both equal to zero. 

B W is equal to R and greater than zero. 

C W is greater than R. 

D W is less than R. 
 
 
30 What is a suitable unit for the moment of a force? 

A N kg B N / kg C N m D N / m 
 
 
31 A machine takes a certain time to do a certain quantity of work. 
 

Which pair of changes must increase the power of the machine? 

A decreasing the work done and decreasing the time taken 

B decreasing the work done and increasing the time taken 

C increasing the work done and decreasing the time taken 

D increasing the work done and increasing the time taken 
 
 

Which source of energy is non-renewable? 

A chemical energy in a fossil fuel 

B energy in tides 

C geothermal energy 

D wind energy 
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（2023 Feb/Mar · 0654/12 · Question 32 · Core；同题：2023 Feb/Mar · 0654/22 · Question 30 · Extended）

【答案】A

【解析】化石燃料储量有限，其化学能属于不可再生能源；潮汐能、地热能和风能均可由自然过程补充。

故选 A。

3.

P0552 | 2022 Oct/Nov | 0654/11 | Q31 | Core

P0553 | 2025 Oct/Nov | 0654/12 | Q36 | Core

P0554 | 2023 May/Jun | 0654/12 | Q30 | Core

11  
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28 Two children X and Y pull on a rope in opposite directions. 
 

The diagram shows the size of each force and its direction. 
 

X Y
500 N 450 N  

 
What is the resultant force on the rope? 

A 50 N towards X 

B 50 N towards Y 

C 950 N towards X 

D 950 N towards Y 
 
 
29 A boy pulls a nail from a block of wood using a hammer, as shown. 
 

pivot

0.22 m

0.060 m

block of wood

nail

15 N

hammer

 
 

The boy pulls the hammer with a force of 15 N in the position shown. 
 

What is the moment produced about the pivot by the boy pulling on the hammer? 

A 0.90 N m B 2.4 N m C 3.3 N m D 4.2 N m 
 
 

Electricity is generated using different sources of energy. 
 

Which energy source is non-renewable? 

A coal 

B hydroelectric 

C solar 

D wind 
 
 

11  
 

© UCLES 2023 0654/12/M/J/23 [Turn over 

28 Two children X and Y pull on a rope in opposite directions. 
 

The diagram shows the size of each force and its direction. 
 

X Y
500 N 450 N  

 
What is the resultant force on the rope? 

A 50 N towards X 

B 50 N towards Y 

C 950 N towards X 

D 950 N towards Y 
 
 
29 A boy pulls a nail from a block of wood using a hammer, as shown. 
 

pivot

0.22 m

0.060 m

block of wood

nail

15 N

hammer

 
 

The boy pulls the hammer with a force of 15 N in the position shown. 
 

What is the moment produced about the pivot by the boy pulling on the hammer? 

A 0.90 N m B 2.4 N m C 3.3 N m D 4.2 N m 
 
 

Electricity is generated using different sources of energy. 

Which energy source is non-renewable? 

A coal 

B hydroelectric 

C solar 

D wind 
 
 

11  
 

© UCLES 2023 0654/12/M/J/23 [Turn over 

28 Two children X and Y pull on a rope in opposite directions. 
 

The diagram shows the size of each force and its direction. 
 

X Y
500 N 450 N  

 
What is the resultant force on the rope? 

A 50 N towards X 

B 50 N towards Y 

C 950 N towards X 

D 950 N towards Y 
 
 
29 A boy pulls a nail from a block of wood using a hammer, as shown. 
 

pivot

0.22 m

0.060 m

block of wood

nail

15 N

hammer

 
 

The boy pulls the hammer with a force of 15 N in the position shown. 
 

What is the moment produced about the pivot by the boy pulling on the hammer? 

A 0.90 N m B 2.4 N m C 3.3 N m D 4.2 N m 
 
 

Electricity is generated using different sources of energy. 

Which energy source is non-renewable? 

A coal 

B hydroelectric 

C solar 

D wind 
 
 
P0555 | 2023 May/Jun | 0654/13 | Q30 | Core

P0556 | 2023 Oct/Nov | 0654/12 | Q36 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

355

104

（2023 May/Jun · 0654/12 · Question 30 · Core；同题：2023 May/Jun · 0654/13 · Question 30 · Core）

【答案】A

【解析】煤是化石燃料，属于不可再生能源；水能、太阳能和风能均属于可再生能源。故选 A。

4.

P0163 | 2023 May/Jun | 0654/22 | Q31 | Extended

P0164 | 2024 Feb/Mar | 0654/22 | Q30 | Extended
11  
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Which list of energy sources contains only non-renewable sources? 

A coal, gas, nuclear fission 

B coal, gas, geothermal 

C gas, geothermal, nuclear fission 

D gas, solar, wind 
 
 
31 The more energetic molecules of a liquid are escaping from its surface, causing the liquid to cool. 

What is happening to the liquid? 

A It is boiling. 

B It is condensing. 

C It is evaporating. 

D It is melting. 
 
 
32 When solids, liquids and gases are heated, they expand. 
 

What is the order of the expansions of solids, liquids and gases, from smallest to largest? 

A gas  liquid  solid 

B liquid  gas  solid 

C solid  gas  liquid 

D solid  liquid  gas 
 
 
33 An object is placed in front of a mirror on a wall. 
 

Which statement about the image formed by the mirror is correct? 

A The image and the object are equal distances from the mirror. 

B The image is diminished (smaller than the object). 

C The image is enlarged (larger than the object). 

D The image is inverted (upside down). 
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P0165 | 2022 Oct/Nov | 0654/23 | Q30 | Extended

P0166 | 2025 May/Jun | 0654/22 | Q29 | Extended

P0167 | 2022 May/Jun | 0654/22 | Q31 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

96
108

（2024 Feb/Mar · 0654/22 · Question 30 · Extended）

【答案】A

【解析】煤和天然气均为储量有限的化石燃料，核裂变所需燃料也不能在较短时间内补充，三者均属于

不可再生能源。故选 A。

5.

P0153 | 2023 Oct/Nov | 0654/11 | Q31 | Core

11  
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30 The diagram shows a child of weight 240 N sitting on a see-saw (teeter-totter) at a distance of 
1.6 m from the pivot. 

 

pivot

240 N

1.6 m

child

 
 

What is the moment of the weight of the child about the pivot, with the correct unit? 

A 150 N m B 150 N / m C 384 N m D 384 N / m 
 
 

Which two energy sources are both non-renewable? 

A oil and geothermal resources 

B oil and natural gas 

C tides and geothermal resources 

D tides and wind 
 
 
32 Someone wearing wet clothes can feel cold even on a warm day. 
 

Why do they feel cold? 

A Water gives out heat as it evaporates. 

B Water takes in heat as it evaporates. 

C Water vapour gives out heat as it condenses. 

D Water vapour takes in heat as it condenses. 
 
 
33 How is thermal energy transferred from the Sun through the vacuum of space? 

A by conduction and convection 

B by convection and radiation 

C by convection only 

D by radiation only 
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B by convection and radiation 

C by convection only 

D by radiation only 
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（2023 Oct/Nov · 0654/11 · Question 31 · Core）

【答案】B

【解析】石油和天然气均为化石燃料，储量有限，二者均属于不可再生能源；潮汐能、地热能和风能均

属于可再生能源。故选 B。

79



6.
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P0154 | 2026 May/Jun | 0654/12 | Q30 | Core
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28 Two identical beakers each contain different volumes of the same liquid. 
 

The mass of the beakers is measured using a balance. 
 

The diagram shows the volume of the liquid and the reading on the balance for each beaker. 
 

170 g

beaker

balance

25 cm3 liquid

210 g

beaker

balance

75 cm3 liquid

 
 

What is the density of the liquid? 

A 0.53 g / cm3 B 0.80 g / cm3 C 1.3 g / cm3 D 2.8 g / cm3 
 
 
29 What is a unit of energy? 

A W B N C kg D J 
 
 

Which method of generating electrical power causes carbon dioxide to be released into the 
atmosphere? 

A combustion of fossil fuels 

B nuclear fission 

C use of solar cells 

D use of wind turbines 
 
 
31 Which labelled arrow on the diagram represents condensation? 
 

liquid

solid

gas
A

C

B

D
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（2025 Oct/Nov · 0654/11 · Question 30 · Core）

【答案】A

【解析】化石燃料燃烧时，燃料中的碳与氧反应生成二氧化碳并排入大气；核裂变、太阳能和风能发电

不经过化石燃料燃烧。故选 A。

7.

P0882 | 2025 Oct/Nov | 0654/22 | Q39 | Extended

P0883 | 2026 May/Jun | 0654/22 | Q39 | Extended

P0884 | 2023 May/Jun | 0654/23 | Q30 | Extended
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28 The speed–time graph represents the journey of a bicycle. 
 

0.8

0.6

0.4

0.2

0.0
0 1 2 3 4

speed

km / minute

time / minutes  
 

What is the total distance travelled by the bicycle? 

A 1.6 km B 2.0 km C 2.4 km D 3.2 km 
 
 
29 The diagram shows a cuboid box resting on the ground. The dimensions of the box are shown. 
 

0.50 m

0.50 m

0.40 m

 
 

The pressure on the ground due to the weight of the box is 50 Pa. 
 

What is the weight of the box? 

A 5.0 N B 10 N C 250 N D 500 N 
 
 

Electricity can be generated in different types of power station. 
 

Which statement about geothermal power and nuclear power is correct? 

A Geothermal power and nuclear power are both renewable. 

B Geothermal power and nuclear power are both non-renewable. 

C Geothermal power is renewable but nuclear power is not. 

D Nuclear power is renewable but geothermal power is not. 
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（2023 May/Jun · 0654/23 · Question 30 · Extended）

【答案】C

【解析】地热能可由地球内部的热量持续补充，属于可再生能源；核裂变燃料储量有限，属于不可再生

能源。故选 C。

8.

P0184 | 2022 May/Jun | 0654/11 | Q31 | Core

P0185 | 2022 May/Jun | 0654/12 | Q30 | Core

P0186 | 2022 May/Jun | 0654/21 | Q30 | Extended

P0187 | 2024 May/Jun | 0654/22 | Q31 | Extended

12 
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30 A paralympic athlete of mass 70 kg uses a wheelchair of mass 10 kg in a race. 
 

What is the kinetic energy of the athlete and wheelchair when they are moving at 6.0 m / s? 

A 240 J B 480 J C 1440 J D 2880 J 
 
 

The table shows four sources of energy used to generate electricity. 
 

Which row about the energy source is correct? 
 

 source renewable reliable at all times 

A coal yes no 

B nuclear fission no yes 

C tides no no 

D wind yes yes 
 
 
32 Which region of the electromagnetic spectrum is often involved in heat transfer by radiation? 

A infrared 

B radio 

C ultraviolet 

D X-rays 
 
 
33 The diagram shows the direction of a wave that passes a particle. The particle is made to vibrate 

by the wave. The direction of vibration of the particle is shown. 
 

direction
of wave

direction of vibration
of particle

particle  
 

Which row states the type of wave that passes the particle and gives an example of this type of 
wave? 

 
 type of wave example 

A longitudinal light 

B longitudinal sound 

C transverse light 

D transverse sound 
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（2024 May/Jun · 0654/22 · Question 31 · Extended）

【答案】B

【解析】核裂变燃料不能在较短时间内补充，属于不可再生能源；核裂变发电不受日照、风力或潮汐变

化限制，可稳定供能。故选 B。

80



题型 2：总功除以总时间并判断功率变化（考频★★★☆☆）

知识点 　 功率表示做功的快慢；一段过程的平均功率等于总功除以总时间。

设总功为𝑊、总时间为𝑡，则𝑃 = 𝑊
𝑡 ；𝑊的单位为 J，𝑡的单位为 s。

若有用功使物体的能量增加，则𝑊 = Δ𝐸；物体匀速竖直提升时，𝑊 = 𝐹ℎ，𝐹为重量，ℎ为竖直高度。
功增大且时间减小时，功率一定 ；功减小且时间增大时，功率一定 。

功率的国际单位是 ，1 W = 1 J/s。
答案：增大；减小；瓦特（W）

怎么认 　 题目出现总功、能量变化、所用时间或功率变化时，先写 𝑃 = 𝑊
𝑡 。

例题 1

P0184 | 2022 May/Jun | 0654/11 | Q31 | Core
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30 A uniform plank is placed on a pivot, with its centre immediately above the pivot. A load of 10 N is 
suspended on the left, 45 cm from the pivot, and a load of 20 N is suspended on the right, 45 cm 
from the pivot. 

 

20 N
10 N

45 cm 45 cm

 
 

What happens to the plank? 

A The left-hand side moves down, the right-hand side moves up and the plank does not return 
to its horizontal position. 

B The left-hand side moves up, the right-hand side moves down and the plank does not return 
to its horizontal position. 

C The plank moves down on one side then returns to its horizontal position. 

D The plank remains horizontal without moving. 
 
 

A student walks up some steps at constant speed. 
 

Which two quantities provide enough information so that the useful power produced by the 
student can be calculated? 

A the weight of the student and the time taken 

B the weight of the student and the total height of the steps 

C the work done by the student and the time taken 

D the work done by the student and the total height of the steps 
 
 
32 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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101
103

（2022 May/Jun · 0654/11 · Question 31 · Core）

解：由功率的定义得

𝑃 = 𝑊
𝑡 。

式中必须知道学生所做的功𝑊和所用时间𝑡，故选 C。

针对练习

1.

P0181 | 2024 Oct/Nov | 0654/13 | Q30 | Core

P0182 | 2024 Oct/Nov | 0654/11 | Q31 | Core

P0183 | 2025 Oct/Nov | 0654/12 | Q30 | Core

10 
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28 A pendulum swings backwards and forwards between point X and point Y. 
 

Y X

P  
 

A student starts a stop-watch as the pendulum first passes point P. 
 

The student stops the stop-watch when he counts that the pendulum passes point P another  
10 times. 

 
The time on the stop-watch is 8.0 s. 

 
What is the period of the pendulum? 

A 0.40 s B 0.80 s C 1.6 s D 8.0 s 
 
 
29 The diagram shows a solid rectangular block made of material of density 2.0 g / cm3. 
 

2.0 cm

2.0 cm

3.0 cm

 
 

What is the mass of the block? 

A 2.0 g B 6.0 g C 14 g D 24 g 
 
 

A student runs up some stairs. 
 

Which quantities are used to calculate the power of the student? 

A the weight of the student and the vertical distance moved 

B the weight of the student and the time taken 

C the work done by the student and the vertical distance moved 

D the work done by the student and the time taken 
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102

（2025 Oct/Nov · 0654/12 · Question 30 · Core；同题：2025 Oct/Nov · 0654/13 · Question 30 · Core）

【答案】D

【解析】由功率的定义得

𝑃 = 𝑊
𝑡 。

故应使用学生所做的功和所用时间，故选 D。

2.

P1.6 能量、做功、功率与效率

能量可以转移和储存；能量守恒不等于每份能量都能继续完成我们想要的工作。沿力的方向移动距离 s，
恒力做功：

W = Fs, P =
E

t
.

这里W 是功，不是本书重量公式中的重量；E 是转移的能量，P 是功率。功和能量用焦耳，功率用瓦
特。
重力场近似均匀时，上升高度 h增加重力势能mgh；动能为：

Ek =
1

2
mv2.

速度加倍，动能变为四倍，不能按线性关系翻倍。滑下斜面时势能可转为动能及内能，只有题目允许忽略
阻力时才把势能减少量全部等于动能增加量。
效率比较有用输出与总输入：

η =
Euseful
Einput

× 100% =
Puseful
Pinput

× 100%.

分子分母必须是同一时间范围的量。能源分类看能否在人类使用时间尺度上自然补充；核燃料与化石燃料
属于不可再生资源。发电装置要追踪实际能量转换，太阳能电池可直接输出电能，不能把所有发电都写成
汽轮机驱动。

例题

2022 May/June・ 0654/21・Question 31・ Extended
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28 What is the difference between speed and velocity? 

A Speed has magnitude and direction; velocity has magnitude only. 

B Speed has magnitude and direction; velocity has direction only. 

C Speed has magnitude only; velocity has magnitude and direction. 

D Speed has magnitude only; velocity has direction only. 
 
 
29 The diagram shows a car of mass 1000 kg travelling along a straight, horizontal road. The driving 

force from the car’s engine is 3000 N. The total resistive force acting on the car is 2500 N. 
 

driving force
3000 N

total resistive force
2500 N

 
 

What is the acceleration of the car along the road? 

A 0.50 m / s2 B 2.0 m / s2 C 3.0 m / s2 D 5.5 m / s2 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 A passenger lift (elevator) has a total weight of 4000 N, including the people inside it. The power 

output of the lift motor is 800 W. 
 

How much time does it take for the lift to rise 12 m vertically? 

A 2.4 s B 6.0 s C 24 s D 60 s 
 

32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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解答

电梯向上提升12m，克服的总重量为4000 N。先求做功：

W = Fs = 4000× 12 = 48000 J.

输出功率为800 W，即每秒完成800 J的功，所以：

t =
W

P
=

48000

800
= 60 s.

选D。题目给的是输出功率，可以用有用提升功直接计算；若给输入功率并另有损耗，还需先处理效率。

P0147

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026 能量、做功、功率与效率

91

P0168 | 2025 May/Jun | 0654/21 | Q29 | Extended
11  

 

© UCLES 2025 0654/21/M/J/25 [Turn over 

29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
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31 What is the definition of efficiency? 

A 
outputenergy  useful

inputenergy   100% 

B 
energy wasted
inputenergy   100% 

C 
inputenergy 

outputenergy  useful   100% 

D 
inputenergy 

energy wasted   100% 

 
 
32 The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  

Q represent two changes of state. 
 

Q

P

 
 

Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 

C melting condensation 

D melting solidification 
 
 
33 A sound wave has a frequency of 16 kHz. The speed of sound is 320 m / s. 
 

What is the wavelength of the wave? 

A 0.020 m B 0.050 m C 20 m D 50 m 
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27 Substance S is analysed by paper chromatography. 
 

The chromatogram obtained is shown. The chromatogram is not drawn to scale. 
 

The Rf value of S is 0.60. 
 

final solvent
front

baseline

S

4.5 cm

J

6.0 cm

1.8 cm
×

 
 

What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 
28 An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 
29 A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 
30 A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
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29 The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
is a pivot at 40 cm from end X and a load of weight 70 N is suspended at end X. 

 
The beam is balanced by a force acting at 10 cm from end Y. 

 

70 N

40 cm

X Y

pivot

10 cm

100 cm

force  
 

What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 
 

A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 

the same increase in temperature. 
 

The scale on the thermometer is changed because of the new liquid. 
 

What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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29 The diagrams show uniform metre rulers each pivoted at the 50 cm mark. Different weights are 
placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 

 

0 20

4.0 N

50

A

60

12 N

0 25

8.0 N

50

B

90

4.0 N

10

6.0 N

50

C

65

8.0 N

0 10

3.0 N

50

D

75 100 cm100 cm

100 cm 100 cm

5.0 N

 
 
 
30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
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31 What is the definition of efficiency? 

A 
outputenergy  useful

inputenergy   100% 

B 
energy wasted
inputenergy   100% 

C 
inputenergy 

outputenergy  useful   100% 

D 
inputenergy 

energy wasted   100% 

 
 
32 The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  

Q represent two changes of state. 
 

Q

P

 
 

Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 

C melting condensation 

D melting solidification 
 
 
33 A sound wave has a frequency of 16 kHz. The speed of sound is 320 m / s. 
 

What is the wavelength of the wave? 

A 0.020 m B 0.050 m C 20 m D 50 m 
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27 Substance S is analysed by paper chromatography. 
 

The chromatogram obtained is shown. The chromatogram is not drawn to scale. 
 

The Rf value of S is 0.60. 
 

final solvent
front

baseline

S

4.5 cm

J

6.0 cm

1.8 cm
×

 
 

What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 
28 An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 
29 A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 
30 A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
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29 The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
is a pivot at 40 cm from end X and a load of weight 70 N is suspended at end X. 

 
The beam is balanced by a force acting at 10 cm from end Y. 

 

70 N

40 cm

X Y

pivot

10 cm

100 cm

force  
 

What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 
 

A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 

the same increase in temperature. 
 

The scale on the thermometer is changed because of the new liquid. 
 

What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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29 The diagrams show uniform metre rulers each pivoted at the 50 cm mark. Different weights are 
placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 

 

0 20

4.0 N

50

A

60

12 N

0 25

8.0 N

50

B

90

4.0 N

0 10

6.0 N

50

C

65

8.0 N

0 10

3.0 N

50

D

75 100 cm100 cm

100 cm 100 cm

5.0 N

 
 
 
30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 
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29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
 
 

11  
 

© UCLES 2025 0654/21/M/J/25 [Turn over 

29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
 
 

P0169 | 2023 May/Jun | 0654/23 | Q31 | Extended
11  

 

© UCLES 2023 0654/23/M/J/23 [Turn over 

31 What is the definition of efficiency? 

A 
outputenergy  useful

inputenergy   100% 

B 
energy wasted
inputenergy   100% 

C 
inputenergy 

outputenergy  useful   100% 

D 
inputenergy 

energy wasted   100% 

 
 
32 The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  

Q represent two changes of state. 
 

Q

P

 
 

Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 

C melting condensation 

D melting solidification 
 
 
33 A sound wave has a frequency of 16 kHz. The speed of sound is 320 m / s. 
 

What is the wavelength of the wave? 

A 0.020 m B 0.050 m C 20 m D 50 m 
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27 Substance S is analysed by paper chromatography. 
 

The chromatogram obtained is shown. The chromatogram is not drawn to scale. 
 

The Rf value of S is 0.60. 
 

final solvent
front

baseline

S

4.5 cm

J

6.0 cm

1.8 cm
×

 
 

What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 
28 An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 
29 A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 
30 A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
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29 The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
is a pivot at 40 cm from end X and a load of weight 70 N is suspended at end X. 

 
The beam is balanced by a force acting at 10 cm from end Y. 

 

70 N

40 cm

X Y

pivot

10 cm

100 cm

force  
 

What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 
 

A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 

the same increase in temperature. 
 

The scale on the thermometer is changed because of the new liquid. 
 

What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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29 The diagrams show uniform metre rulers each pivoted at the 50 cm mark. Different weights are 
placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 

 

0 20

4.0 N

50

A

60

12 N

0 25

8.0 N

50

B

90

4.0 N

0 10

6.0 N

50

C

65

8.0 N

0 10

3.0 N

50

D

75 100 cm100 cm

100 cm 100 cm

5.0 N

 
 
 
30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
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31 What is the definition of efficiency? 

A 
outputenergy  useful

inputenergy   100% 

B 
energy wasted
inputenergy   100% 

C 
inputenergy 

outputenergy  useful   100% 

D 
inputenergy 

energy wasted   100% 

 
 
32 The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  

Q represent two changes of state. 
 

Q

P

 
 

Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 

C melting condensation 

D melting solidification 
 
 
33 A sound wave has a frequency of 16 kHz. The speed of sound is 320 m / s. 
 

What is the wavelength of the wave? 

A 0.020 m B 0.050 m C 20 m D 50 m 
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27 Substance S is analysed by paper chromatography. 
 

The chromatogram obtained is shown. The chromatogram is not drawn to scale. 
 

The Rf value of S is 0.60. 
 

final solvent
front

baseline

S

4.5 cm

J

6.0 cm

1.8 cm
×

 
 

What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 
28 An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 
29 A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 
30 A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
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29 The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
is a pivot at 40 cm from end X and a load of weight 70 N is suspended at end X. 

 
The beam is balanced by a force acting at 10 cm from end Y. 
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What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 
 

A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 
 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 

the same increase in temperature. 
 

The scale on the thermometer is changed because of the new liquid. 
 

What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 
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29 The diagrams show uniform metre rulers each pivoted at the 50 cm mark. Different weights are 
placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 

 

0 20

4.0 N

50
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60

12 N

0 25

8.0 N

50

B

90

4.0 N

0 10

6.0 N

50

C

65

8.0 N

0 10
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D

75 100 cm100 cm

100 cm 100 cm

5.0 N

 
 
 
30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 
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31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
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31 What is the definition of efficiency? 

A 
outputenergy  useful

inputenergy   100% 

B 
energy wasted
inputenergy   100% 

C 
inputenergy 

outputenergy  useful   100% 

D 
inputenergy 

energy wasted   100% 

 
 
32 The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  

Q represent two changes of state. 
 

Q

P

 
 

Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 

C melting condensation 

D melting solidification 
 
 
33 A sound wave has a frequency of 16 kHz. The speed of sound is 320 m / s. 
 

What is the wavelength of the wave? 

A 0.020 m B 0.050 m C 20 m D 50 m 
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32 The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  

Q represent two changes of state. 
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Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 
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27 Substance S is analysed by paper chromatography. 
 

The chromatogram obtained is shown. The chromatogram is not drawn to scale. 
 

The Rf value of S is 0.60. 
 

final solvent
front

baseline

S

4.5 cm

J

6.0 cm

1.8 cm
×

 
 

What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 
28 An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 
29 A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 
30 A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
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What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 
28 An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 
29 A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 
30 A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
 
 

PapaCambridge ·  papacambridge.com 0654/22 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/22 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-A04DECDDB2

P0171 | 2022 Oct/Nov | 0654/22 | Q30 | Extended

11  
 

© UCLES 2022 0654/22/O/N/22 [Turn over 

29 The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
is a pivot at 40 cm from end X and a load of weight 70 N is suspended at end X. 

 
The beam is balanced by a force acting at 10 cm from end Y. 

 

70 N

40 cm

X Y

pivot

10 cm

100 cm

force  
 

What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 

A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 
 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 

the same increase in temperature. 
 

The scale on the thermometer is changed because of the new liquid. 
 

What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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29 The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
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What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 
 

A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 
 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 

the same increase in temperature. 
 

The scale on the thermometer is changed because of the new liquid. 
 

What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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29 The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
is a pivot at 40 cm from end X and a load of weight 70 N is suspended at end X. 

 
The beam is balanced by a force acting at 10 cm from end Y. 
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What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 
 

A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
32 The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 

the same increase in temperature. 
 

The scale on the thermometer is changed because of the new liquid. 
 

What happens to the sensitivity and what happens to the range of the thermometer? 
 

 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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29 The diagrams show uniform metre rulers each pivoted at the 50 cm mark. Different weights are 
placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 

 

0 20

4.0 N

50

A

60

12 N

0 25

8.0 N

50

B

90

4.0 N

0 10

6.0 N

50

C

65

8.0 N

0 10

3.0 N

50

D

75 100 cm100 cm

100 cm 100 cm

5.0 N

 
 
 
30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026 能量、做功、功率与效率

97

P0173 | 2022 Oct/Nov | 0654/23 | Q31 | Extended

11  
 

© UCLES 2022 0654/23/O/N/22 [Turn over 

29 A brick has a mass of 1.5 kg. It rests on the ground and the area of contact with the ground is 
0.030 m2. 

 
A stack of such bricks is made by placing the bricks on top of each other, as shown. 

 

stack

 

The pressure on the ground due to the stack must not exceed 5700 Pa. 
 

What is the maximum number of bricks that can be made into such a stack? 
 

gravitational field strength = 10 N / kg 

A 11 B 12 C 114 D 256 
 
 
30 Which equation for kinetic energy (K.E.) is correct? 

A K.E. = 1
2 (mv)2 

B K.E. = 1
2 mv 

2 

C K.E. = mv 
2 

D K.E. = mgh 
 
 
31 A car accelerates uniformly from rest along a horizontal road. After 5.0 s, its kinetic energy is 

400 kJ. 
 

What is the useful power produced by the engine of the car? 

A 80 W B 2000 W C 80 000 W D 2 000 000 W 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
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29 A brick has a mass of 1.5 kg. It rests on the ground and the area of contact with the ground is 
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A stack of such bricks is made by placing the bricks on top of each other, as shown. 
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The pressure on the ground due to the stack must not exceed 5700 Pa. 
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30 Which equation for kinetic energy (K.E.) is correct? 
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2 (mv)2 

B K.E. = 1
2 mv 

2 

C K.E. = mv 
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31 A car accelerates uniformly from rest along a horizontal road. After 5.0 s, its kinetic energy is 

400 kJ. 
 

What is the useful power produced by the engine of the car? 

A 80 W B 2000 W C 80 000 W D 2 000 000 W 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 
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C gravitational potential energy 

D nuclear energy 
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29 Diagram 1 shows a spring with its length indicated. Diagram 2 shows the same spring with a 20 N 
load hung from it, and the new length of the spring. 

 
The spring obeys Hooke’s Law. 

 

20 N

25 cm
15 cm

diagram 1 diagram 2  
 

Which graph is the extension–load graph for the spring? 
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0
0 10 20

D

load / N
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30 A force of 4.0 N acts on an object for 4.0 s. The object moves a distance of 8.0 m in the direction 

of the force. 
 

What is the work done by the force? 

A 1.0 J B 2.0 J C 16 J D 32 J 
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30 A force of 4.0 N acts on an object for 4.0 s. The object moves a distance of 8.0 m in the direction 

of the force. 
 

What is the work done by the force? 

A 1.0 J B 2.0 J C 16 J D 32 J 
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30 A paralympic athlete of mass 70 kg uses a wheelchair of mass 10 kg in a race. 
 

What is the kinetic energy of the athlete and wheelchair when they are moving at 6.0 m / s? 

A 240 J B 480 J C 1440 J D 2880 J 
 
 
31 The table shows four sources of energy used to generate electricity. 
 

Which row about the energy source is correct? 
 

 source renewable reliable at all times 

A coal yes no 

B nuclear fission no yes 

C tides no no 

D wind yes yes 
 
 
32 Which region of the electromagnetic spectrum is often involved in heat transfer by radiation? 

A infrared 

B radio 

C ultraviolet 

D X-rays 
 
 
33 The diagram shows the direction of a wave that passes a particle. The particle is made to vibrate 

by the wave. The direction of vibration of the particle is shown. 
 

direction
of wave

direction of vibration
of particle

particle  
 

Which row states the type of wave that passes the particle and gives an example of this type of 
wave? 

 
 type of wave example 

A longitudinal light 

B longitudinal sound 

C transverse light 

D transverse sound 
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29 The diagram shows the two vertical forces acting on an object of mass m falling through the air. 
 

F

W  
 

Which expression is equal to the magnitude of the vertical acceleration of the object? 

A ( – )W F
m

 B ( + )W F
m

 C 
( – )

m
W F

 D 
( + )

m
W F

 

 
 
30 The power of sunlight falling on each m2 of a solar panel is 200 W. 
 

The solar panel has an area of 2.0 m2. 
 

The efficiency of the solar panel is 20%. 
 

What is the useful power output of the solar panel? 

A 80 W B 400 W C 500 W D 2000 W 
 
 
31 Boiling is a process in which a liquid changes its state to become a gas. 
 

Which row describes the temperature at which boiling takes place and where it takes place in a 
pure liquid? 

 
 temperature where it takes place 

A at a definite temperature only at the surface of the liquid 

B at a definite temperature throughout the liquid 

C at any temperature only at the surface of the liquid 

D at any temperature throughout the liquid 
 
 
32 A wave passes a rock in the sea. Five complete wavelengths pass the rock in 20 s. 
 

What is the frequency of this wave? 

A 0.25 Hz B 4.0 Hz C 15 Hz D 100 Hz 
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27 Three processes are listed. 
 

1 cracking of hydrocarbons 

2 combustion of methane 

3 reaction of magnesium with steam 
 

Which processes produce hydrogen? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
28 An object of mass 2.0 kg is taken from planet W to Jupiter. 
 

The gravitational field strength on planet W is 10 N / kg. 
 

The gravitational field strength on Jupiter is 25 N / kg. 
 

By which factor does the weight of the object change when the object is on planet W compared  
to when it is on Jupiter? 

A 0.040 B 2.5 C 5.0 D 250 
 
 
29 An object X with mass 2.0 kg is moving with a speed of 4.0 m / s. 
 

Object Y has kinetic energy equal to that of object X. 
 

Which row shows the mass and the speed of object Y? 
 

 mass of  
object Y / kg s/m

 Yobject of speed
  

 

A 0.50 16 

B 1.0 8.0 

C 8.0 2.0 

D 16 1.0 
 
 
30 Which material is a good thermal conductor? 

A aluminium 

B cardboard 

C rubber 

D wool 
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（2022 Oct/Nov · 0654/22 · Question 30 · Extended）

【答案】B

【解析】由功和能量的关系，力所做的功等于动能增加量，

𝑊 = Δ𝐸𝑘 = 50 J − 20 J = 30 J。

81



𝑃 = 𝑊
𝑡 = 30 J

5.0 s = 6.0 W。
故选 B。

3.
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29 A brick has a mass of 1.5 kg. It rests on the ground and the area of contact with the ground is 
0.030 m2. 

 
A stack of such bricks is made by placing the bricks on top of each other, as shown. 

 

stack

 
 

The pressure on the ground due to the stack must not exceed 5700 Pa. 
 

What is the maximum number of bricks that can be made into such a stack? 
 

gravitational field strength = 10 N / kg 

A 11 B 12 C 114 D 256 
 
 
30 Which equation for kinetic energy (K.E.) is correct? 

A K.E. = 1
2 (mv)2 

B K.E. = 1
2 mv 

2 

C K.E. = mv 
2 

D K.E. = mgh 
 
 

A car accelerates uniformly from rest along a horizontal road. After 5.0 s, its kinetic energy is 
400 kJ. 

 
What is the useful power produced by the engine of the car? 

A 80 W B 2000 W C 80 000 W D 2 000 000 W 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 

11  
 

© UCLES 2022 0654/23/O/N/22 [Turn over 

29 A brick has a mass of 1.5 kg. It rests on the ground and the area of contact with the ground is 
0.030 m2. 

 
A stack of such bricks is made by placing the bricks on top of each other, as shown. 

 

stack

 
 

The pressure on the ground due to the stack must not exceed 5700 Pa. 
 

What is the maximum number of bricks that can be made into such a stack? 
 

gravitational field strength = 10 N / kg 

A 11 B 12 C 114 D 256 
 
 
30 Which equation for kinetic energy (K.E.) is correct? 

A K.E. = 1
2 (mv)2 

B K.E. = 1
2 mv 

2 

C K.E. = mv 
2 

D K.E. = mgh 
 
 

A car accelerates uniformly from rest along a horizontal road. After 5.0 s, its kinetic energy is 
400 kJ. 

 
What is the useful power produced by the engine of the car? 

A 80 W B 2000 W C 80 000 W D 2 000 000 W 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 

11  
 

© UCLES 2022 0654/23/O/N/22 [Turn over 

29 A brick has a mass of 1.5 kg. It rests on the ground and the area of contact with the ground is 
0.030 m2. 

 
A stack of such bricks is made by placing the bricks on top of each other, as shown. 

 

stack

 
 

The pressure on the ground due to the stack must not exceed 5700 Pa. 
 

What is the maximum number of bricks that can be made into such a stack? 
 

gravitational field strength = 10 N / kg 

A 11 B 12 C 114 D 256 
 
 
30 Which equation for kinetic energy (K.E.) is correct? 

A K.E. = 1
2 (mv)2 

B K.E. = 1
2 mv 

2 

C K.E. = mv 
2 

D K.E. = mgh 
 
 

A car accelerates uniformly from rest along a horizontal road. After 5.0 s, its kinetic energy is 
400 kJ. 

 
What is the useful power produced by the engine of the car? 

A 80 W B 2000 W C 80 000 W D 2 000 000 W 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 

P0174 | 2023 Oct/Nov | 0654/23 | Q30 | Extended

P0175 | 2024 May/Jun | 0654/22 | Q30 | Extended

P0176 | 2025 Oct/Nov | 0654/21 | Q30 | Extended

P0177 | 2025 May/Jun | 0654/23 | Q29 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

98
110

（2022 Oct/Nov · 0654/23 · Question 31 · Extended）

【答案】C

【解析】汽车从静止开始，发动机所做的有用功等于汽车动能的增加量，

𝑊 = Δ𝐸𝑘 = 400 kJ = 4.0 × 105 J。
𝑃 = 𝑊

𝑡 = 4.0×105 J
5.0 s = 8.0 × 104 W。

故选 C。

4.
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28 The diagrams show four objects, each acted on by only two forces. 
 

Which object is in equilibrium? 
 

A

1.0 N

B

2.0 N

2.0 N 2.0 N

C

1.0 N

D

2.0 N

3.0 N 4.0 N

 
 
 
29 A person wearing snowshoes is walking on snow. 
 

snowshoe

 
 

How do snowshoes decrease the pressure on the snow? 

A by applying the person’s weight over a larger area 

B by applying the person’s weight over a smaller area 

C by decreasing the person’s weight 

D by increasing the person’s weight 
 
 

A machine does a certain quantity of work in a certain time. 
 

Which changes to the quantity of work done and to the time taken both decrease the power 
produced by the machine? 

 
 work done time taken 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
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（2023 Oct/Nov · 0654/13 · Question 30 · Core）

【答案】B

【解析】由功率的定义得

𝑃 = 𝑊
𝑡 。

功减小且时间增大时，功率一定减小，故选 B。

5.
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30 When a ball is kicked vertically upwards, its initial kinetic energy is 12 J. When the ball arrives 
back at its starting point, its kinetic energy is 8.0 J. 

 
Which statement explains the change in the kinetic energy of the ball? 

A 4.0 J of work is done to increase the gravitational potential energy of the ball. 

B 4.0 J of work is done to overcome air resistance. 

C 20 J of work is done to increase the gravitational potential energy of the ball. 

D 20 J of work is done to overcome air resistance. 
 
 

A motor lifts a load vertically upwards at constant speed. 
 

The weight of the load is known. 
 

Which of the other quantities in the table must be known to determine the useful power output of 
the motor? 

 

 height lifted time to lift  
the load 

 

A   key 

B    = this quantity is needed 

C    = this quantity is not needed 

D    
 
 
32 Which material is a poor thermal conductor? 

A air 

B aluminium 

C copper 

D iron 
 
 

11  
 

© UCLES 2024 0654/11/O/N/24 [Turn over 

30 When a ball is kicked vertically upwards, its initial kinetic energy is 12 J. When the ball arrives 
back at its starting point, its kinetic energy is 8.0 J. 

 
Which statement explains the change in the kinetic energy of the ball? 

A 4.0 J of work is done to increase the gravitational potential energy of the ball. 

B 4.0 J of work is done to overcome air resistance. 

C 20 J of work is done to increase the gravitational potential energy of the ball. 

D 20 J of work is done to overcome air resistance. 
 
 

A motor lifts a load vertically upwards at constant speed. 

The weight of the load is known. 
 

Which of the other quantities in the table must be known to determine the useful power output of 
the motor? 

 

 height lifted time to lift  
the load 

 

A   key 

B    = this quantity is needed 

C    = this quantity is not needed 

D    
 
 
32 Which material is a poor thermal conductor? 

A air 

B aluminium 

C copper 

D iron 
 
 

11  
 

© UCLES 2024 0654/11/O/N/24 [Turn over 

30 When a ball is kicked vertically upwards, its initial kinetic energy is 12 J. When the ball arrives 
back at its starting point, its kinetic energy is 8.0 J. 

 
Which statement explains the change in the kinetic energy of the ball? 

A 4.0 J of work is done to increase the gravitational potential energy of the ball. 

B 4.0 J of work is done to overcome air resistance. 

C 20 J of work is done to increase the gravitational potential energy of the ball. 

D 20 J of work is done to overcome air resistance. 
 
 

A motor lifts a load vertically upwards at constant speed. 

The weight of the load is known. 
 

Which of the other quantities in the table must be known to determine the useful power output of 
the motor? 

 

 height lifted time to lift  
the load 

 

A   key 

B    = this quantity is needed 

C    = this quantity is not needed 

D    
 
 
32 Which material is a poor thermal conductor? 

A air 

B aluminium 

C copper 

D iron 
 
 

11  
 

© UCLES 2024 0654/11/O/N/24 [Turn over 

30 When a ball is kicked vertically upwards, its initial kinetic energy is 12 J. When the ball arrives 
back at its starting point, its kinetic energy is 8.0 J. 

 
Which statement explains the change in the kinetic energy of the ball? 

A 4.0 J of work is done to increase the gravitational potential energy of the ball. 

B 4.0 J of work is done to overcome air resistance. 

C 20 J of work is done to increase the gravitational potential energy of the ball. 

D 20 J of work is done to overcome air resistance. 
 
 

A motor lifts a load vertically upwards at constant speed. 

The weight of the load is known. 
 

Which of the other quantities in the table must be known to determine the useful power output of 
the motor? 

 

 height lifted time to lift  
the load 

 

A   key 

B    = this quantity is needed 

C    = this quantity is not needed 

D    
 
 
32 Which material is a poor thermal conductor? 

A air 

B aluminium 

C copper 

D iron 
 
 

P0183 | 2025 Oct/Nov | 0654/12 | Q30 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

100
102

（2024 Oct/Nov · 0654/11 · Question 31 · Core）

【答案】A

【解析】重物匀速竖直上升，电动机所做的有用功为

𝑊 = 𝐹ℎ。

82



𝑃 = 𝑊
𝑡 = 𝐹 ℎ

𝑡。

重量𝐹已知，还需知道高度ℎ和时间𝑡，故选 A。

6.
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12 
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29 A parachutist and his parachute have a combined weight W. The parachutist falls vertically 
towards the Earth’s surface. The force of air resistance R opposes his motion. 

 
The speed of the parachutist is constant. 

 
R

W  
 

Which statement about the forces on the parachutist is correct? 

A W and R are both equal to zero. 

B W is equal to R and greater than zero. 

C W is greater than R. 

D W is less than R. 
 
 
30 What is a suitable unit for the moment of a force? 

A N kg B N / kg C N m D N / m 
 
 

A machine takes a certain time to do a certain quantity of work. 
 

Which pair of changes must increase the power of the machine? 

A decreasing the work done and decreasing the time taken 

B decreasing the work done and increasing the time taken 

C increasing the work done and decreasing the time taken 

D increasing the work done and increasing the time taken 
 
 
32 Which source of energy is non-renewable? 

A chemical energy in a fossil fuel 

B energy in tides 

C geothermal energy 

D wind energy 
 
 

12 

© UCLES 2023 0654/12/F/M/23  

29 A parachutist and his parachute have a combined weight W. The parachutist falls vertically 
towards the Earth’s surface. The force of air resistance R opposes his motion. 

 
The speed of the parachutist is constant. 

 
R

W  
 

Which statement about the forces on the parachutist is correct? 

A W and R are both equal to zero. 

B W is equal to R and greater than zero. 

C W is greater than R. 

D W is less than R. 
 
 
30 What is a suitable unit for the moment of a force? 

A N kg B N / kg C N m D N / m 
 
 

A machine takes a certain time to do a certain quantity of work. 

Which pair of changes must increase the power of the machine? 

A decreasing the work done and decreasing the time taken 

B decreasing the work done and increasing the time taken 

C increasing the work done and decreasing the time taken 

D increasing the work done and increasing the time taken 
 
 
32 Which source of energy is non-renewable? 

A chemical energy in a fossil fuel 

B energy in tides 

C geothermal energy 

D wind energy 
 
 

12 

© UCLES 2023 0654/12/F/M/23  

29 A parachutist and his parachute have a combined weight W. The parachutist falls vertically 
towards the Earth’s surface. The force of air resistance R opposes his motion. 

 
The speed of the parachutist is constant. 

 
R

W  
 

Which statement about the forces on the parachutist is correct? 

A W and R are both equal to zero. 

B W is equal to R and greater than zero. 

C W is greater than R. 

D W is less than R. 
 
 
30 What is a suitable unit for the moment of a force? 

A N kg B N / kg C N m D N / m 
 
 

A machine takes a certain time to do a certain quantity of work. 

Which pair of changes must increase the power of the machine? 

A decreasing the work done and decreasing the time taken 

B decreasing the work done and increasing the time taken 

C increasing the work done and decreasing the time taken 

D increasing the work done and increasing the time taken 
 
 
32 Which source of energy is non-renewable? 

A chemical energy in a fossil fuel 

B energy in tides 

C geothermal energy 

D wind energy 
 
 

P0162 | 2026 May/Jun | 0654/21 | Q30 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

95
101

（2023 Feb/Mar · 0654/12 · Question 31 · Core）

【答案】C

【解析】由功率的定义得

𝑃 = 𝑊
𝑡 。

功增大且时间减小时，功率一定增大，故选 C。

7.

P0234 | 2024 Oct/Nov | 0654/11 | Q39 | Core

P0235 | 2022 May/Jun | 0654/12 | Q36 | Core

P0236 | 2022 Oct/Nov | 0654/12 | Q31 | Core
12 
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Two forklift trucks P and Q lift identical loads through the same vertical height. 
 

Truck P takes a greater time than truck Q to lift the load. 
 

Which statement is correct? 

A Truck P does more work than truck Q. 

B Truck P produces more power than truck Q. 

C Truck Q does more work than truck P. 

D Truck Q produces more power than truck P. 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 
33 A hot metal ball is placed in a small hollow in a piece of wood. Two thermometers are placed 

equal distances from the ball, one at position P and one at position Q. 
 

wood

hot metal ball

Q

P

 
 

Which thermometer gives the higher reading and why? 
 

 higher reading reason 

A thermometer at P the air conducts heat sideways, not upwards 

B thermometer at P the wood conducts heat sideways, not upwards 

C thermometer at Q convection carries heat upwards, not sideways 

D thermometer at Q infrared rays always carry heat upwards, not sideways 
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【答案】D

【解析】两车提升相同重物经过相同高度，所做的功相等，

𝑊𝑃 = 𝑊𝑄 = 𝐹ℎ。
因𝑡𝑃 > 𝑡𝑄，由𝑃 = 𝑊

𝑡 得𝑃𝑃 < 𝑃𝑄。

故选 D。

题型 3：取沿力方向位移并用功=力×位移（考频★★★☆☆）

知识点 　 物体在力的方向上发生位移时，力所做的功等于力的大小与沿力方向移动距离的乘积，

即 。

式中 𝐹  的单位是 N，𝑠 的单位是 m，功 𝑊  的单位是 ，且 1 J = 1 N m。
竖直提升且提升力等于物重时，𝐹 = 𝑚𝑔，故 ，其中 𝑚 为质量，𝑔 为重力场强度，ℎ 为竖直高度。

答案：𝑊 = 𝐹𝑠；J；𝑊 = 𝑚𝑔ℎ

83



怎么认 　 题目出现力与沿力方向的移动距离，或物重与竖直高度时，先写 𝑊 = 𝐹𝑠。

例题 1

P0157 | 2026 May/Jun | 0654/13 | Q29 | Core

P0158 | 2022 Feb/Mar | 0654/12 | Q30 | Core
12 
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A crane does work on a load by lifting it vertically upwards. 
 

load

 
 

Which action decreases the work done on the load? 

A lifting the load higher 

B lifting the load more slowly 

C reducing the mass of the load 

D using a more powerful crane 
 
 
31 Which source of energy is non-renewable? 

A hydroelectric 

B nuclear fission 

C tides 

D waves 
 
 
32 The diagram shows the change in the arrangement of the atoms in a substance that is changing 

state. 
 

changes to

 
 

What is the change of state? 

A boiling 

B condensation 

C melting 

D solidification 
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（2022 Feb/Mar · 0654/12 · Question 30 · Core）

解：竖直提升且提升力等于物重时，

𝑊 = 𝑚𝑔ℎ。
提高高度使 ℎ 增大，功不会减小；减小质量使 𝑚 减小，功随之减小。提升速度和起重机功率不改变同一

质量被提升到同一高度时所做的功。故选 C。

针对练习

1.

P0173 | 2022 Oct/Nov | 0654/23 | Q31 | Extended

P0174 | 2023 Oct/Nov | 0654/23 | Q30 | Extended

11  
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29 Diagram 1 shows a spring with its length indicated. Diagram 2 shows the same spring with a 20 N 
load hung from it, and the new length of the spring. 

 
The spring obeys Hooke’s Law. 

 

20 N

25 cm
15 cm

diagram 1 diagram 2  
 

Which graph is the extension–load graph for the spring? 
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D

load / N
30

 
 
 

A force of 4.0 N acts on an object for 4.0 s. The object moves a distance of 8.0 m in the direction 
of the force. 

 
What is the work done by the force? 

A 1.0 J B 2.0 J C 16 J D 32 J 
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P0177 | 2025 May/Jun | 0654/23 | Q29 | Extended
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（2023 Oct/Nov · 0654/23 · Question 30 · Extended）

【答案】D

【解析】物体沿力的方向移动，故

𝑊 = 𝐹𝑠
𝑊 = 4.0 × 8.0 = 32 J。
故选 D。
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2.

P0178 | 2025 Oct/Nov | 0654/23 | Q32 | Extended

P0179 | 2023 Oct/Nov | 0654/21 | Q31 | Extended

P0180 | 2024 Oct/Nov | 0654/12 | Q30 | Core
11  
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A worker exerts a force on a box to move it across a horizontal surface. 
 

Which of the two quantities in the table affect the amount of work done by the force? 
 

 magnitude of 
the force 

distance moved 
by the box 

 

A   key 

B    = affects the work done 

C    = does not affect the work done 

D    
 
 
31 What is the useful energy transfer in a wind turbine? 

A electrical energy to thermal energy 

B gravitational potential energy to kinetic energy 

C kinetic energy to electrical energy 

D thermal energy to gravitational potential energy 
 
 
32 What are the names for the changes of state between solids, liquids and gases? 
 

 solid to liquid liquid to gas 

A melting condensation 

B melting evaporation 

C solidification condensation 

D solidification evaporation 
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101

（2024 Oct/Nov · 0654/12 · Question 30 · Core；同题：2024 Oct/Nov · 0654/13 · Question 30 · Core）

【答案】A

【解析】物体沿力的方向移动时，

𝑊 = 𝐹𝑠。
功的大小由力的大小 𝐹  和移动距离 𝑠 共同决定，故选 A。

3.

P0184 | 2022 May/Jun | 0654/11 | Q31 | Core

P0185 | 2022 May/Jun | 0654/12 | Q30 | Core
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28 What does the area under a speed–time graph represent? 

A acceleration 

B average speed 

C distance travelled 

D total time taken 
 
 
29 The diagrams show the two forces acting on four objects P, Q, R and S. 
 

P

4 N 12 N

Q

12 N 4 N

R

2 N 8 N

S

10 N 2 N  
 

Which two objects experience equal resultant forces acting in the same direction? 

A P and Q B P and R C Q and R D Q and S 
 
 

A student lifts a box vertically from the floor and places it on a table. 
 

Which two quantities must be known in order to calculate the work done on the box by the 
student? 

A the force used to lift the box and the height of the table 

B the force used to lift the box and the time taken to lift the box 

C the volume of the box and the height of the table 

D the volume of the box and the time taken to lift the box 
 
 
31 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
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（2022 May/Jun · 0654/12 · Question 30 · Core；同题：2022 May/Jun · 0654/13 · Question 30 · Core）

【答案】A

【解析】箱子竖直上升，沿提升力方向的距离为桌面的高度 ℎ，故
𝑊 = 𝐹ℎ。
应知道提升力和桌面高度，故选 A。

4.
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A horizontal force acts on a block. 
 

The block moves in the direction of the force. 
 

Which two quantities affect the work done by the force on the block? 

A magnitude of force and distance moved 

B magnitude of force and mass of block 

C magnitude of force and volume of block 

D magnitude of force and weight of block 
 
 
32 A gas is contained in a cylinder of constant volume. 
 

The gas is cooled. 
 

What happens to the speed of the molecules of the gas and to the pressure of the gas? 
 

 speed of 
molecules 

pressure 
of gas 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
33 Which statement about the relative thermal expansion of solids, liquids and gases is correct? 

A Solids expand least, gases expand most. 

B Solids expand least, liquids expand most. 

C Gases expand least, liquids expand most. 

D Gases expand least, solids expand most. 
 
 
34 The amplitude of a sound wave increases, and the frequency of the wave decreases. 
 

What is the effect on the loudness of the sound and on the pitch of the sound? 
 

 loudness pitch 

A greater higher 

B greater lower 

C less higher 

D less lower 
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What is the effect on the loudness of the sound and on the pitch of the sound? 
 

 loudness pitch 

A greater higher 

B greater lower 

C less higher 

D less lower 
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A horizontal force acts on a block. 

The block moves in the direction of the force. 
 

Which two quantities affect the work done by the force on the block? 

A magnitude of force and distance moved 

B magnitude of force and mass of block 

C magnitude of force and volume of block 

D magnitude of force and weight of block 
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【答案】A

【解析】物块沿水平力的方向移动，故

𝑊 = 𝐹𝑠。
做功由力的大小和移动距离决定，故选 A。
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27 The structures or names of four compounds are listed. 
 

H1 C

H

H

C

H

H

C

H

H

C

H

H

H

H2

hexane3

hexene4

C

H

H

C

H

C

H

C

H

H

H

 
 

Which compounds will decolourise aqueous bromine? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
28 A solid object is made from a material with density 0.60 g / cm3. 
 

The volume of the object is 4.0 cm3. 
 

What is the mass of the object? 

A 0.15 g B 2.4 g C 6.7 g D 38 g 
 
 

Four students lift books of different total weights through different vertical heights. 
 

Which student does the most work? 
 

 total weight 
of books / N 

vertical 
height / m 

A 30 0.50 

B 20 0.50 

C 30 1.0 

D 20 1.0 
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【答案】C

【解析】由 𝑊 = 𝐹ℎ 得

𝑊𝐴 = 30 × 0.50 = 15 J
𝑊𝐵 = 20 × 0.50 = 10 J
𝑊𝐶 = 30 × 1.0 = 30 J
𝑊𝐷 = 20 × 1.0 = 20 J。
𝑊𝐶  最大，故选 C。

题型 4：先找有用输出和总输入再求效率（考频★★★☆☆）

知识点 　 效率表示有用输出能量或功率占总输入能量或功率的比例，效率 单位；用百分数表

示时乘 100%。
效率 = 有用输出能量

总输入能量
× 100% = 有用输出功率

总输入功率
× 100%；分子与分母应属于同一过程，并采用相同单位。

总输入能量等于 与 之和；能量单位为 J，功率单位为 W。

答案：没有；有用输出能量；损耗能量

怎么认 　 题目出现有用输出、总输入或损耗及所求效率时，先确定总输入和有用输出。

例题 1
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P0165 | 2022 Oct/Nov | 0654/23 | Q30 | Extended

P0166 | 2025 May/Jun | 0654/22 | Q29 | Extended

P0167 | 2022 May/Jun | 0654/22 | Q31 | Extended
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28 A spring is extended by a force but the spring does not pass its limit of proportionality. 
 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 
29 A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 

transmitted through a fluid to a piston of area 2.0 m2. 
 

What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 

The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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解：由效率定义得

效率 = 320 MW
800 MW × 100%

= 40%
故选 C。

针对练习

1.
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29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 

The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
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【答案】C

【解析】由效率定义得

效率 = 12 J
20 J × 100%

= 60%
故选 C。

2.

P0168 | 2025 May/Jun | 0654/21 | Q29 | Extended

P0169 | 2023 May/Jun | 0654/23 | Q31 | Extended
11  

 

© UCLES 2023 0654/23/M/J/23 [Turn over 

What is the definition of efficiency? 

A 
outputenergy  useful

inputenergy   100% 

B 
energy wasted
inputenergy   100% 

C 
inputenergy 

outputenergy  useful   100% 

D 
inputenergy 

energy wasted   100% 

 
 
32 The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  

Q represent two changes of state. 
 

Q

P

 
 

Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 

C melting condensation 

D melting solidification 
 
 
33 A sound wave has a frequency of 16 kHz. The speed of sound is 320 m / s. 
 

What is the wavelength of the wave? 

A 0.020 m B 0.050 m C 20 m D 50 m 
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【答案】C

【解析】由效率定义得

效率 = 有用输出能量
总输入能量

× 100%
故选 C。

3.
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An electric motor transfers 4000 J of electrical energy to useful energy and 12 000 J of electrical 
energy is wasted. 

 
What is the efficiency of the motor? 

A 25% B 33% C 50% D 75% 
 
 
32 The pressure of a gas in a container is caused by gas molecules colliding with the walls. 
 

The pressure can be increased by heating the gas or by reducing its volume. 
 

Which row explains why the pressure increases in each case? 
 

 heating the gas reducing the volume 

A collisions more frequent and harder collisions more frequent and harder 

B collisions more frequent and harder collisions more frequent only 

C collisions harder only collisions more frequent and harder 

D collisions harder only collisions more frequent only 
 
 
33 Which statement explains why metals are better thermal conductors than non-metals? 

A Atoms in metals are fixed in a lattice by bonds. 

B Atoms in metals vibrate about fixed positions. 

C Metals contain free electrons. 

D Metals contain free protons. 
 
 
34 The sound heard from the siren of a police car becomes quieter and lower pitched as the car 

moves away from an observer. 
 

Which row describes what happens to the amplitude and frequency of the sound wave heard by 
the observer? 

 
 amplitude frequency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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【答案】A

【解析】总输入能量为

4000 J + 12000 J = 16000 J
由效率定义得

效率 = 4000 J
16000 J × 100% = 25%

故选 A。

4.
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28 In which speed–time graph is acceleration not constant or 0? 
 

speed

time

A

speed

time

B

speed

time

C

speed

time

D

0

00

0
0

00

0
 

 
 

A lamp produces 760 J of wasted energy for every 1000 J of energy supplied to it. 
 

What is the efficiency of the lamp? 

A 0.24% B 0.76% C 24% D 76% 
 
 
30 Atmospheric pressure is 1.0  105

 Pa. 
 

A football pitch is 105 m long and 68 m wide. 
 

What is the total weight of the air above the football pitch? 

A 14 N B 1.7  107
 N C 3.5  107

 N D 7.1  108
 N 

 
 
31 Which surface reflects the most thermal radiation? 

A a black, dull surface 

B a black, shiny surface 

C a white, dull surface 

D a white, shiny surface 
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【答案】C

【解析】由能量守恒得

有用输出能量 = 1000 J − 760 J = 240 J
效率 = 240 J

1000 J × 100% = 24%
故选 C。
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29 The diagram shows a triangular sheet of metal with sides of length 50 cm, 40 cm and 30 cm. The 
sheet is free to move about a pivot at the top corner, as shown. 

 

30 cm

40 cm
50 cm

5.0 N

pivot

 
 

A cord is attached to the bottom left corner of the sheet and pulled with a horizontal force of 5.0 N 
to the left. 

 
What is the moment of the 5.0 N force about the pivot? 

A 150 N cm B 200 N cm C 250 N cm D 600 N cm 
 
 

A machine has useful output energy of 1000 J and wasted energy of 300 J. 
 

Which expression is used to calculate the efficiency of the machine? 

A 300
1000 300

  100% 

B 
1000
300   100% 

C 
1000

3001000 
  100% 

D 
3001000

1000


  100% 

 
 
31 Which statement about thermal radiation is correct? 

A A dull surface is a good absorber and a good reflector of thermal radiation. 

B A dull surface is a poor absorber and a poor reflector of thermal radiation. 

C A shiny surface is a good absorber but a poor reflector of thermal radiation. 

D A shiny surface is a poor absorber but a good reflector of thermal radiation. 
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29 The diagram shows a triangular sheet of metal with sides of length 50 cm, 40 cm and 30 cm. The 
sheet is free to move about a pivot at the top corner, as shown. 

 

30 cm

40 cm
50 cm

5.0 N

pivot

 
 

A cord is attached to the bottom left corner of the sheet and pulled with a horizontal force of 5.0 N 
to the left. 

 
What is the moment of the 5.0 N force about the pivot? 

A 150 N cm B 200 N cm C 250 N cm D 600 N cm 
 
 

A machine has useful output energy of 1000 J and wasted energy of 300 J. 

Which expression is used to calculate the efficiency of the machine? 

A 300
1000 300

  100% 

B 
1000
300   100% 

C 
1000

3001000 
  100% 

D 
3001000

1000


  100% 
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31 Which statement about thermal radiation is correct? 
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【答案】D

【解析】总输入能量为

1000 J + 300 J = 1300 J
由效率定义得

效率 = 1000 J
(1000+300) J × 100%

故选 D。

题型 5：沿能源来源追溯太阳、地热或月球引力（考频★★☆☆☆）

知识点 　 能源来源表示某种能量最初由何种过程输入，是定性关系，不设单位。

判断能源来源时，应沿形成过程追溯最初的能量输入。

太阳辐射可形成风和水循环，并通过光合作用将能量储存在木材及化石燃料中，这些能源可追溯

到 。

地热能来自 ，潮汐能主要来自 对海水的引力作用，核裂变能来自原子核。

答案：太阳；地球内部的热能；月球

怎么认 　 题目出现能源名称并询问能量来自哪个天体时，先沿形成过程追溯最初输入。

例题 1

P0163 | 2023 May/Jun | 0654/22 | Q31 | Extended
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29 A uniform beam has a mass of 12 kg and a length of 4.0 m. The beam rests on horizontal ground. 
 

One end of the beam is now raised from the ground by a vertical force F. The other end of the 
beam remains in contact with the ground and acts as a pivot. 

 

4.0 m

uniform beam
F

pivot  
 

The gravitational field strength g is 10 N / kg. 
 

What is the value of F ? 

A 6.0 N B 24 N C 60 N D 240 N 
 
 
30 A solid block of weight 14 N rests on a horizontal table. The pressure on the table due to the block 

is 70 Pa. 
 

What is the area of the surface of the block in contact with the table? 

A 0.20 m2 B 5.0 m2 C 98 m2 D 980 m2 
 
 

Which object is mainly responsible for the energy stored in tides in the sea? 

A Mars 

B the Earth 

C the Moon 

D the Sun 
 
 
32 Which statement about gas particles is not correct? 

A Increasing the temperature of a gas makes the gas particles move more slowly. 

B The gas particles are in constant random motion. 

C The pressure of a gas is caused by the collision of gas particles with the container. 

D Very small particles suspended in a gas are in constant random motion. 
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（2023 May/Jun · 0654/22 · Question 31 · Extended）

解：海水的潮汐主要由月球对海水的引力作用形成。

因此，海中潮汐储存的能量主要与月球有关。故选 C。
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针对练习

1.

P0868 | 2024 May/Jun | 0654/21 | Q31 | Extended
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28 Which statement describes a system that is in equilibrium? 

A There is a resultant force and there is a resultant turning effect on the system. 

B There is a resultant force but there is no resultant turning effect on the system. 

C There is no resultant force but there is a resultant turning effect on the system. 

D There is no resultant force and there is no resultant turning effect on the system. 
 
 
29 An irregularly shaped piece of aluminium is lowered into a measuring cylinder that contains 

43 cm3 of water. The aluminium is totally immersed in the water and the water level in the 
measuring cylinder rises to 51 cm3. The density of aluminium is 2.7 g / cm3. 

 
What is the mass of the aluminium? 

A 15.9 g B 18.9 g C 21.6 g D 127 g 
 
 
30 An object of mass 5.0 kg falls vertically from rest through a height of 13 m in a vacuum. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the final speed of the object? 

A 8.1 m / s B 10 m / s C 11 m / s D 16 m / s 
 
 

For which energy resource is the Sun not the source of the energy? 

A geothermal 

B natural gas 

C water behind a hydroelectric dam 

D wind 
 
 
32 In a room, hot air above a heater rises and is replaced by cool air that falls. 
 

What is the name of this process, and how does the density of the hot air compare with the 
density of the cool air? 

 
 process density of hot air 

A conduction greater than cool air 

B conduction less than cool air 

C convection greater than cool air 

D convection less than cool air 
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【答案】A

【解析】地热能来自地球内部的热能，不以太阳为能量来源。

天然气、水坝后蓄水和风所具有的能量均可追溯到太阳。故选 A。

2.

P0864 | 2025 May/Jun | 0654/13 | Q39 | Core

P0865 | 2023 Oct/Nov | 0654/13 | Q40 | Core

P0866 | 2024 Oct/Nov | 0654/23 | Q30 | Extended

P0867 | 2023 Oct/Nov | 0654/22 | Q32 | Extended
13  

 

© UCLES 2023 0654/22/O/N/23 [Turn over 

For which energy resource is the Sun the source of all the energy stored? 

A geothermal 

B nuclear fission 

C tidal 

D wind 
 
 
33 Which change on its own increases the sensitivity of a liquid-in-glass thermometer? 

A decreasing the internal diameter of the tube 

B increasing the internal diameter of the tube 

C making the thermometer longer 

D making the thermometer shorter 
 
 
34 The amplitude of a sound wave increases, and the frequency of the wave decreases. 
 

What is the effect on the loudness of the sound and on the pitch of the sound? 
 

 loudness pitch 

A greater higher 

B greater lower 

C less higher 

D less lower 
 
 
35 A plastic rod is rubbed with a cloth. The rod becomes positively charged. 
 

Which statement describes why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
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【答案】D

【解析】太阳辐射使地表受热不均，空气流动形成风。

风能中储存的能量来自太阳。故选 D。

3.

P0864 | 2025 May/Jun | 0654/13 | Q39 | Core

P0865 | 2023 Oct/Nov | 0654/13 | Q40 | Core

P0866 | 2024 Oct/Nov | 0654/23 | Q30 | Extended
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29 A person uses a bar that is 3.0 m long to lift a rock of weight 900 N off the ground. There is a pivot 
under the bar at 0.50 m from the rock. 

 
The person pushes vertically downwards on the other end of the bar from the rock, as shown. 

 
rock

pivot

0.50 m

bar

3.0 m

force

 
 

Ignore the weight of the bar. 
 

What is the minimum force needed to lift the rock off the ground? 

A 150 N B 180 N C 4500 N D 5400 N 
 
 

Which energy resource does not have the Sun as its source of energy? 

A coal 

B geothermal 

C hydroelectric 

D water waves 
 
 
31 A sample of gas is sealed inside a container. 
 

The volume of the container is slowly decreased. The temperature of the gas remains constant. 
 

Which row describes and explains what happens to the pressure of the gas? 
 

 description explanation 

A pressure decreases molecules collide with the container at lower speed 

B pressure decreases molecules collide with the container less frequently 

C pressure increases molecules collide with the container at greater speed 

D pressure increases molecules collide with the container more frequently 
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【答案】B

【解析】煤的化学能可追溯到光合作用，水力发电依靠太阳驱动的水循环，水波的能量主要来自风。

地热能来自地球内部，不以太阳为能量来源。故选 B。

4.

P0876 | 2024 Oct/Nov | 0654/21 | Q31 | Extended
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29 The length of a spring changes when a force is applied to stretch the spring. 
 

The table shows how the length of the spring depends on the force. 
 

force / N 0 1.0 2.0 3.0 4.0 5.0 

length of spring / cm 22 25 28 31 35 45 
 

What is the length of the spring when the limit of proportionality is reached? 

A exactly 22 cm 

B between 31 cm and 35 cm 

C exactly 35 cm 

D between 35 cm and 45 cm 
 
 
30 A see-saw (teeter-totter) rests on a pivot at its centre. 
 

NOT TO
SCALE  

 
A child of weight 250 N sits on one side of the see-saw at a distance of 1.6 m from the pivot. 

 
A second child balances the see-saw by sitting on the other side of the pivot at a distance of 
1.2 m from the pivot. 

 
What is the weight of the second child? 

A 190 N B 250 N C 330 N D 400 N 
 
 

The Sun is the source of energy for most energy resources. 
 

In which group of resources is energy input from the Sun the only source of energy? 

A coal, geothermal, gasoline 

B hydroelectric, tidal, waves 

C natural gas, solar, wind 

D nuclear, solar, wood 
 
 
32 A student observes that a substance X does not flow. 
 

Which statement about substance X is correct? 

A It can be either a gas or a liquid. 

B It can only be a gas. 

C It can only be a liquid. 

D It can only be a solid. 
 

11  
 

© UCLES 2024 0654/21/O/N/24 [Turn over 

29 The length of a spring changes when a force is applied to stretch the spring. 
 

The table shows how the length of the spring depends on the force. 
 

force / N 0 1.0 2.0 3.0 4.0 5.0 

length of spring / cm 22 25 28 31 35 45 
 

What is the length of the spring when the limit of proportionality is reached? 

A exactly 22 cm 

B between 31 cm and 35 cm 

C exactly 35 cm 

D between 35 cm and 45 cm 
 
 
30 A see-saw (teeter-totter) rests on a pivot at its centre. 
 

NOT TO
SCALE  

 
A child of weight 250 N sits on one side of the see-saw at a distance of 1.6 m from the pivot. 

 
A second child balances the see-saw by sitting on the other side of the pivot at a distance of 
1.2 m from the pivot. 

 
What is the weight of the second child? 

A 190 N B 250 N C 330 N D 400 N 
 
 

The Sun is the source of energy for most energy resources. 

In which group of resources is energy input from the Sun the only source of energy? 

A coal, geothermal, gasoline 

B hydroelectric, tidal, waves 

C natural gas, solar, wind 

D nuclear, solar, wood 
 
 
32 A student observes that a substance X does not flow. 
 

Which statement about substance X is correct? 

A It can be either a gas or a liquid. 

B It can only be a gas. 

C It can only be a liquid. 

D It can only be a solid. 
 

11  
 

© UCLES 2024 0654/21/O/N/24 [Turn over 

29 The length of a spring changes when a force is applied to stretch the spring. 
 

The table shows how the length of the spring depends on the force. 
 

force / N 0 1.0 2.0 3.0 4.0 5.0 

length of spring / cm 22 25 28 31 35 45 
 

What is the length of the spring when the limit of proportionality is reached? 

A exactly 22 cm 

B between 31 cm and 35 cm 

C exactly 35 cm 

D between 35 cm and 45 cm 
 
 
30 A see-saw (teeter-totter) rests on a pivot at its centre. 
 

NOT TO
SCALE  

 
A child of weight 250 N sits on one side of the see-saw at a distance of 1.6 m from the pivot. 

 
A second child balances the see-saw by sitting on the other side of the pivot at a distance of 
1.2 m from the pivot. 

 
What is the weight of the second child? 

A 190 N B 250 N C 330 N D 400 N 
 
 

The Sun is the source of energy for most energy resources. 

In which group of resources is energy input from the Sun the only source of energy? 

A coal, geothermal, gasoline 

B hydroelectric, tidal, waves 

C natural gas, solar, wind 

D nuclear, solar, wood 
 
 
32 A student observes that a substance X does not flow. 
 

Which statement about substance X is correct? 

A It can be either a gas or a liquid. 

B It can only be a gas. 

C It can only be a liquid. 

D It can only be a solid. 
 

P0877 | 2025 Oct/Nov | 0654/21 | Q39 | Extended

P0878 | 2025 May/Jun | 0654/22 | Q39 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

611

113

（2024 Oct/Nov · 0654/21 · Question 31 · Extended）

【答案】C

【解析】天然气中的化学能可追溯到光合作用，太阳能来自太阳辐射，风能来自太阳造成的地表受热不

89



均。

三者的能量输入均只来自太阳。故选 C。

题型 6：从装置与过程辨认能量储存及转移链（考频★★☆☆☆）

知识点 　 物体因运动而具有的能量是 ；物体因位置或形变而具有的能量分别是重力势能或弹

性势能。

发电装置把输入能量转移为电能：水力发电利用水的 ，风力发电利用风的动能。

物体下落时，重力势能可转移为动能；物体受阻力并停下时，动能可转移为热能。各种能量的单位均为

。

答案：动能；重力势能；焦耳（J）

怎么认 　 题目出现运动物体、发电装置或高度变化并问能量种类时，先按运动、高度、形变辨认能量。

例题 1

P0627 | 2023 Oct/Nov | 0654/11 | Q34 | Core

P0628 | 2022 Oct/Nov | 0654/11 | Q32 | Core
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30 A force of 10 N is applied to a beam at a distance of 0.25 m from a pivot. 
 

0.25 m
10 N

pivot  
 

Which calculation gives the moment of the force about the pivot in N m? 

A 10  0.25 B 10
0.25

 C 10 + 0.25 D 10 – 0.25 

 
 
31 Which electrical device transfers chemical energy into electrical energy? 

A battery 

B lamp 

C electric motor 

D television 
 
 

From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
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（2022 Oct/Nov · 0654/11 · Question 32 · Core；同题：2022 Oct/Nov · 0654/12 · Question 32 · Core、2022 Oct/Nov · 0654/23 · Question 

32 · Extended、2022 Oct/Nov · 0654/13 · Question 31 · Core、2022 Oct/Nov · 0654/21 · Question 32 · Extended、2022 Oct/Nov · 0654/22 

· Question 31 · Extended）

解：水库中的水位于高处，储存重力势能。

水下落并推动涡轮机，重力势能经动能转移为电能。

故选 C。

针对练习

1.

P0159 | 2023 Oct/Nov | 0654/13 | Q30 | Core

P0160 | 2023 Oct/Nov | 0654/12 | Q31 | Core

P0161 | 2023 Feb/Mar | 0654/12 | Q31 | Core

P0162 | 2026 May/Jun | 0654/21 | Q30 | Extended
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29 A force is applied to the end of the handle of a spanner to turn a nut. 
 

The minimum force needed to turn the nut with this spanner is 50 N. 
 

50 N

nut

spanner  
 

What is an advantage of using a spanner with a longer handle to turn the nut? 

A It decreases the minimum force needed to turn the nut. 

B It increases the minimum force needed to turn the nut. 

C It decreases the moment needed to turn the nut. 

D It increases the moment needed to turn the nut. 
 
 

Which type of energy does an object store due to its motion? 

A elastic 

B gravitational potential 

C kinetic 

D nuclear 
 
 
31 Which statement about boiling or evaporation of a liquid is correct? 

A Boiling occurs at any temperature. 

B Boiling occurs only at the surface of the liquid. 

C Evaporation occurs only at a specific temperature. 

D Evaporation occurs only at the surface of the liquid. 
 
 
32 A solid metal transfers energy by thermal conduction. 
 

What causes this transfer? 

A atomic lattice vibrations and movement of delocalised electrons 

B atomic lattice vibrations only 

C movement of delocalised electrons only 

D change in density of the metal 
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【答案】C

【解析】物体因运动而储存动能。

故选 C。

2.

P0630 | 2023 Oct/Nov | 0654/12 | Q37 | Core

P0631 | 2022 Oct/Nov | 0654/11 | Q39 | Core

P0632 | 2024 Oct/Nov | 0654/12 | Q31 | Core

11  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

30 A worker exerts a force on a box to move it across a horizontal surface. 
 

Which of the two quantities in the table affect the amount of work done by the force? 
 

 magnitude of 
the force 

distance moved 
by the box 

 

A   key 

B    = affects the work done 

C    = does not affect the work done 

D    
 
 

What is the useful energy transfer in a wind turbine? 

A electrical energy to thermal energy 

B gravitational potential energy to kinetic energy 

C kinetic energy to electrical energy 

D thermal energy to gravitational potential energy 
 
 
32 What are the names for the changes of state between solids, liquids and gases? 
 

 solid to liquid liquid to gas 

A melting condensation 

B melting evaporation 

C solidification condensation 

D solidification evaporation 
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Which of the two quantities in the table affect the amount of work done by the force? 
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A   key 
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What is the useful energy transfer in a wind turbine? 

A electrical energy to thermal energy 

B gravitational potential energy to kinetic energy 

C kinetic energy to electrical energy 

D thermal energy to gravitational potential energy 
 
 
32 What are the names for the changes of state between solids, liquids and gases? 
 

 solid to liquid liquid to gas 

A melting condensation 

B melting evaporation 

C solidification condensation 

D solidification evaporation 
 

P0633 | 2023 Oct/Nov | 0654/11 | Q39 | Core
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（2024 Oct/Nov · 0654/12 · Question 31 · Core；同题：2024 Oct/Nov · 0654/13 · Question 31 · Core）

90



【答案】C

【解析】风具有动能，风推动叶片转动，发电机输出电能。

故有动能转移为电能。故选 C。

3.

P0153 | 2023 Oct/Nov | 0654/11 | Q31 | Core

P0154 | 2026 May/Jun | 0654/12 | Q30 | Core

P0155 | 2025 Oct/Nov | 0654/11 | Q30 | Core

P0156 | 2024 May/Jun | 0654/12 | Q31 | Core
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28 The graph shows how the speed of an object varies with time. 
 

The speed of the object is v at time t. 
 

speed

time

0
0

v

t

 
 

Which expression gives the distance travelled by the object in time t ? 

A 







t
v

2
1

 B v
t

 C 1
2

v t  D vt 

 
 
29 The diagram shows a block of metal of mass 72 g. 
 

4.0 cm

3.0 cm

2.0 cm

 
 

What is the density of the metal? 

A 3.0 g / cm3 B 6.0 g / cm3 C 9.0 g / cm3 D 12 g / cm3 
 
 
30 Which statement about a resultant force is correct? 

A An object must have a resultant force acting on it if it is moving. 

B An object must have a resultant force acting on it if it is slowing down. 

C Two forces must be in the same direction to produce a resultant force. 

D Two forces must have the same magnitude to produce a resultant force. 
 
 

What is the energy source for a wind turbine that is producing electricity? 

A chemical potential energy of wind 

B gravitational potential energy of wind 

C kinetic energy of wind 

D thermal energy of wind 

9  
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29 The diagram shows a block of metal of mass 72 g. 
 

4.0 cm

3.0 cm
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What is the density of the metal? 

A 3.0 g / cm3 B 6.0 g / cm3 C 9.0 g / cm3 D 12 g / cm3 
 
 
30 Which statement about a resultant force is correct? 

A An object must have a resultant force acting on it if it is moving. 

B An object must have a resultant force acting on it if it is slowing down. 

C Two forces must be in the same direction to produce a resultant force. 

D Two forces must have the same magnitude to produce a resultant force. 
 
 

What is the energy source for a wind turbine that is producing electricity? 

A chemical potential energy of wind 

B gravitational potential energy of wind 

C kinetic energy of wind 

D thermal energy of wind 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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（2024 May/Jun · 0654/12 · Question 31 · Core；同题：2024 May/Jun · 0654/13 · Question 31 · Core）

【答案】C

【解析】风正在运动，因运动而储存动能。

风力涡轮机的输入能量来自风的动能。故选 C。

4.

P0641 | 2023 May/Jun | 0654/11 | Q32 | Core
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A skier starts from rest at P, accelerates down a slope and then comes to rest at Q. 
 

P

Q

skier

 
 

Which series of energy transfers takes place? 

A elastic potential (strain) energy → kinetic energy → thermal energy 

B gravitational potential energy → kinetic energy → thermal energy 

C kinetic energy → elastic potential (strain) energy → thermal energy 

D kinetic energy → gravitational potential energy → thermal energy 
 
 
33 Which term describes a gas changing into a liquid? 

A boiling 

B condensation 

C evaporation 

D melting 
 
 
34 A man stands 420 m away from a high wall. He bangs a drum once and starts a stop-watch at the 

same time. When he hears an echo from the wall, the stop-watch reads 2.4 s. 
 

What is the speed of sound, calculated from this information? 

A 87.5 m / s B 175 m / s C 330 m / s D 350 m / s 
 
 
35 A student stands in front of a plane mirror on a wall. 
 

Which statement about the image of the student is not correct? 

A The image is laterally inverted (left to right). 

B The image is smaller than the student. 

C The image is upright. 

D The student and the image are equal distances from the mirror. 
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A 87.5 m / s B 175 m / s C 330 m / s D 350 m / s 
 
 
35 A student stands in front of a plane mirror on a wall. 
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P0642 | 2022 Oct/Nov | 0654/11 | Q38 | Core
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（2023 May/Jun · 0654/11 · Question 32 · Core）

【答案】B

【解析】滑雪者在 P 点静止且位置较高，储存重力势能。

沿斜坡下滑时，重力势能转移为动能。

到 Q 点停止，动能因阻力转移为热能。

故能量转移顺序为重力势能、动能、热能。故选 B。

题型 7：动能中速度先平方并按比例比较（考频★★☆☆☆）

知识点 　 物体因运动而具有的能量叫动能。质量为 𝑚、速度为 𝑣 时，动能 𝐸𝑘 = 。

式中的平方只作用于速度 𝑣，不作用于质量 𝑚。
质量不变时，动能与速度的平方成 ；速度变为原来的 𝑘 倍，动能变为原来的 𝑘2 倍。

质量用 kg、速度用 m/s 时，动能单位为 J；共同运动的物体按整体计算，质量取总质量。

答案：1
2𝑚𝑣2；正比

91



怎么认 　 题目出现质量、速度、动能或动能倍数时，先写 𝐸𝑘 = 1
2𝑚𝑣2，速度先平方。

例题 1

P0163 | 2023 May/Jun | 0654/22 | Q31 | Extended

P0164 | 2024 Feb/Mar | 0654/22 | Q30 | Extended

P0165 | 2022 Oct/Nov | 0654/23 | Q30 | Extended
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29 A brick has a mass of 1.5 kg. It rests on the ground and the area of contact with the ground is 
0.030 m2. 

 
A stack of such bricks is made by placing the bricks on top of each other, as shown. 

 

stack

 
 

The pressure on the ground due to the stack must not exceed 5700 Pa. 
 

What is the maximum number of bricks that can be made into such a stack? 
 

gravitational field strength = 10 N / kg 

A 11 B 12 C 114 D 256 
 
 

Which equation for kinetic energy (K.E.) is correct? 

A K.E. = 1
2 (mv)2 

B K.E. = 1
2 mv 

2 

C K.E. = mv 
2 

D K.E. = mgh 
 
 
31 A car accelerates uniformly from rest along a horizontal road. After 5.0 s, its kinetic energy is 

400 kJ. 
 

What is the useful power produced by the engine of the car? 

A 80 W B 2000 W C 80 000 W D 2 000 000 W 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
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A K.E. = 1
2 (mv)2 

B K.E. = 1
2 mv 

2 

C K.E. = mv 
2 

D K.E. = mgh 
 
 
31 A car accelerates uniformly from rest along a horizontal road. After 5.0 s, its kinetic energy is 

400 kJ. 
 

What is the useful power produced by the engine of the car? 

A 80 W B 2000 W C 80 000 W D 2 000 000 W 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 

P0166 | 2025 May/Jun | 0654/22 | Q29 | Extended

P0167 | 2022 May/Jun | 0654/22 | Q31 | Extended
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（2022 Oct/Nov · 0654/23 · Question 30 · Extended）

解：由动能的计算式得

K.E. = 1
2𝑚𝑣2。

故选 B。

针对练习

1.

P0168 | 2025 May/Jun | 0654/21 | Q29 | Extended

P0169 | 2023 May/Jun | 0654/23 | Q31 | Extended

P0170 | 2026 Feb/Mar | 0654/22 | Q29 | Extended

P0171 | 2022 Oct/Nov | 0654/22 | Q30 | Extended

P0172 | 2025 Feb/Mar | 0654/22 | Q30 | Extended
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29 The diagrams show uniform metre rulers each pivoted at the 50 cm mark. Different weights are 
placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 

 

0 20

4.0 N

50

A

60

12 N

0 25

8.0 N

50

B

90

4.0 N

0 10

6.0 N

50

C

65

8.0 N

0 10

3.0 N

50

D

75 100 cm100 cm

100 cm 100 cm

5.0 N

 
 
 

Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 
31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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31 Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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（2025 Feb/Mar · 0654/22 · Question 30 · Extended）

【答案】B

【解析】由动能的计算式得

𝐸𝑘 = 1
2𝑚𝑣2 = 1

2 × 𝑚 × 𝑣2。

故选 B。

2.

P0184 | 2022 May/Jun | 0654/11 | Q31 | Core

P0185 | 2022 May/Jun | 0654/12 | Q30 | Core

P0186 | 2022 May/Jun | 0654/21 | Q30 | Extended
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28 What is the difference between speed and velocity? 

A Speed has magnitude and direction; velocity has magnitude only. 

B Speed has magnitude and direction; velocity has direction only. 

C Speed has magnitude only; velocity has magnitude and direction. 

D Speed has magnitude only; velocity has direction only. 
 
 
29 The diagram shows a car of mass 1000 kg travelling along a straight, horizontal road. The driving 

force from the car’s engine is 3000 N. The total resistive force acting on the car is 2500 N. 
 

driving force
3000 N

total resistive force
2500 N

 
 

What is the acceleration of the car along the road? 

A 0.50 m / s2 B 2.0 m / s2 C 3.0 m / s2 D 5.5 m / s2 
 
 

An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 A passenger lift (elevator) has a total weight of 4000 N, including the people inside it. The power 

output of the lift motor is 800 W. 
 

How much time does it take for the lift to rise 12 m vertically? 

A 2.4 s B 6.0 s C 24 s D 60 s 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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28 What is the difference between speed and velocity? 

A Speed has magnitude and direction; velocity has magnitude only. 
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C Speed has magnitude only; velocity has magnitude and direction. 

D Speed has magnitude only; velocity has direction only. 
 
 
29 The diagram shows a car of mass 1000 kg travelling along a straight, horizontal road. The driving 

force from the car’s engine is 3000 N. The total resistive force acting on the car is 2500 N. 
 

driving force
3000 N

total resistive force
2500 N

 
 

What is the acceleration of the car along the road? 

A 0.50 m / s2 B 2.0 m / s2 C 3.0 m / s2 D 5.5 m / s2 
 
 

An object moving at speed v has kinetic energy E. 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 A passenger lift (elevator) has a total weight of 4000 N, including the people inside it. The power 

output of the lift motor is 800 W. 
 

How much time does it take for the lift to rise 12 m vertically? 

A 2.4 s B 6.0 s C 24 s D 60 s 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

P0187 | 2024 May/Jun | 0654/22 | Q31 | Extended
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（2022 May/Jun · 0654/21 · Question 30 · Extended；同题：2022 May/Jun · 0654/22 · Question 30 · Extended、2022 May/Jun · 0654/23 · Question 

30 · Extended）

【答案】B

【解析】设动能变为 4.0𝐸 时速度为 𝑣1，质量不变，由 𝐸𝑘 = 1
2𝑚𝑣2 得

4.0𝐸
𝐸 = 𝑣2

1
𝑣2 = 4.0，

𝑣1
𝑣 =

√
4.0 = 2.0。

故选 B。

3.

P0173 | 2022 Oct/Nov | 0654/23 | Q31 | Extended

P0174 | 2023 Oct/Nov | 0654/23 | Q30 | Extended

P0175 | 2024 May/Jun | 0654/22 | Q30 | Extended
12 
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A paralympic athlete of mass 70 kg uses a wheelchair of mass 10 kg in a race. 
 

What is the kinetic energy of the athlete and wheelchair when they are moving at 6.0 m / s? 

A 240 J B 480 J C 1440 J D 2880 J 
 
 
31 The table shows four sources of energy used to generate electricity. 
 

Which row about the energy source is correct? 
 

 source renewable reliable at all times 

A coal yes no 

B nuclear fission no yes 

C tides no no 

D wind yes yes 
 
 
32 Which region of the electromagnetic spectrum is often involved in heat transfer by radiation? 

A infrared 

B radio 

C ultraviolet 

D X-rays 
 
 
33 The diagram shows the direction of a wave that passes a particle. The particle is made to vibrate 

by the wave. The direction of vibration of the particle is shown. 
 

direction
of wave

direction of vibration
of particle

particle  
 

Which row states the type of wave that passes the particle and gives an example of this type of 
wave? 

 
 type of wave example 

A longitudinal light 

B longitudinal sound 

C transverse light 

D transverse sound 
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【答案】C

【解析】运动员和轮椅以相同速度运动，总质量为

92



𝑚 = 70 kg + 10 kg = 80 kg，
𝐸𝑘 = 1

2 × 80 × 6.02 = 1440 J。
故选 C。

4.

P0173 | 2022 Oct/Nov | 0654/23 | Q31 | Extended

P0174 | 2023 Oct/Nov | 0654/23 | Q30 | Extended

P0175 | 2024 May/Jun | 0654/22 | Q30 | Extended

P0176 | 2025 Oct/Nov | 0654/21 | Q30 | Extended
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27 Three processes are listed. 
 

1 cracking of hydrocarbons 

2 combustion of methane 

3 reaction of magnesium with steam 
 

Which processes produce hydrogen? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
28 An object of mass 2.0 kg is taken from planet W to Jupiter. 
 

The gravitational field strength on planet W is 10 N / kg. 
 

The gravitational field strength on Jupiter is 25 N / kg. 
 

By which factor does the weight of the object change when the object is on planet W compared  
to when it is on Jupiter? 

A 0.040 B 2.5 C 5.0 D 250 
 
 

An object X with mass 2.0 kg is moving with a speed of 4.0 m / s. 
 

Object Y has kinetic energy equal to that of object X. 
 

Which row shows the mass and the speed of object Y? 
 

 mass of  
object Y / kg s/m

 Yobject of speed
  

 

A 0.50 16 

B 1.0 8.0 

C 8.0 2.0 

D 16 1.0 
 
 
30 Which material is a good thermal conductor? 

A aluminium 

B cardboard 

C rubber 

D wool 
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【答案】C

【解析】物体 X 的动能为

𝐸𝑋 = 1
2 × 2.0 × 4.02 = 16 J。

物体 Y 的动能与其相等，故 𝑚𝑌 𝑣2
𝑌 = 32；C 行有 8.0 × 2.02 = 32。

故选 C。

题型 8：把功、能量、功率对应到单位（考频★★☆☆☆）

知识点 　 功表示力使物体沿力的方向发生位移时所转移的能量；当力与位移同向时，𝑊 = 𝐹𝑠。

能量和功的国际单位都是 ，符号为 J，且 1 J = 1 N m。
功率表示单位时间内完成的功，𝑃 = 𝑊

𝑡 ，单位是 ，符号为 W，且 1 W = 1J s−1。

答案：焦耳；瓦特

怎么认 　 题目出现功、能量或功率及单位选项时，先按功和能量对应焦耳、功率对应瓦特。

例题 1

P0148 | 2025 Feb/Mar | 0654/12 | Q30 | Core

P0149 | 2025 Oct/Nov | 0654/11 | Q29 | Core
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28 Two identical beakers each contain different volumes of the same liquid. 
 

The mass of the beakers is measured using a balance. 
 

The diagram shows the volume of the liquid and the reading on the balance for each beaker. 
 

170 g

beaker

balance

25 cm3 liquid

210 g

beaker

balance

75 cm3 liquid

 
 

What is the density of the liquid? 

A 0.53 g / cm3 B 0.80 g / cm3 C 1.3 g / cm3 D 2.8 g / cm3 
 
 

What is a unit of energy? 

A W B N C kg D J 
 
 
30 Which method of generating electrical power causes carbon dioxide to be released into the 

atmosphere? 

A combustion of fossil fuels 

B nuclear fission 

C use of solar cells 

D use of wind turbines 
 
 
31 Which labelled arrow on the diagram represents condensation? 
 

liquid

solid

gas
A

C

B

D

 
 
 

9  
 

© UCLES 2025 0654/11/O/N/25 [Turn over 

28 Two identical beakers each contain different volumes of the same liquid. 
 

The mass of the beakers is measured using a balance. 
 

The diagram shows the volume of the liquid and the reading on the balance for each beaker. 
 

170 g

beaker

balance

25 cm3 liquid

210 g

beaker

balance

75 cm3 liquid

 
 

What is the density of the liquid? 

A 0.53 g / cm3 B 0.80 g / cm3 C 1.3 g / cm3 D 2.8 g / cm3 
 
 

What is a unit of energy? 

A W B N C kg D J 
 
 
30 Which method of generating electrical power causes carbon dioxide to be released into the 

atmosphere? 

A combustion of fossil fuels 

B nuclear fission 

C use of solar cells 

D use of wind turbines 
 
 
31 Which labelled arrow on the diagram represents condensation? 
 

liquid

solid

gas
A

C

B

D

 
 
 

P0150 | 2022 Feb/Mar | 0654/12 | Q31 | Core

P0151 | 2022 May/Jun | 0654/11 | Q32 | Core

P0152 | 2023 Feb/Mar | 0654/12 | Q32 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

92
98

（2025 Oct/Nov · 0654/11 · Question 29 · Core）

解：能量和功的国际单位相同，均为焦耳，符号为 J。
故选 D。

93



针对练习

1.

P0153 | 2023 Oct/Nov | 0654/11 | Q31 | Core

P0154 | 2026 May/Jun | 0654/12 | Q30 | Core

9  
 

© Cambridge University Press & Assessment 2026 0654/12/M/J/26 [Turn over 

28 A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 
 
29 Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 

Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 
31 When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
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【答案】B

【解析】功的单位是焦耳，功率的单位是瓦特。

故选 B。

2.

P0168 | 2025 May/Jun | 0654/21 | Q29 | Extended
11  
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What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
 
 

11  
 

© UCLES 2025 0654/21/M/J/25 [Turn over 

What is the unit of work and what is an equivalent combination of units? 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
 
 

P0169 | 2023 May/Jun | 0654/23 | Q31 | Extended

P0170 | 2026 Feb/Mar | 0654/22 | Q29 | Extended

P0171 | 2022 Oct/Nov | 0654/22 | Q30 | Extended

P0172 | 2025 Feb/Mar | 0654/22 | Q30 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

97
109

（2025 May/Jun · 0654/21 · Question 29 · Extended）

【答案】A

【解析】由功的关系 𝑊 = 𝐹𝑠 得

1 J = 1 N m
故功的单位为焦耳，其等价组合为牛顿米。故选 A。

题型 9：判断发电是否要转动涡轮和发电机（考频★☆☆☆☆）

知识点 　 涡轮是由流动的蒸汽、水或空气推动而转动的装置，发电机把转动机械能转化为 能。

当发电过程先形成转动机械能时，需要转动涡轮并带动发电机；地热能、核能和风能属于这种方式。

太阳能电池利用光伏效应把光能转化为电能，不需要涡轮；能量的单位是 。

答案：电；焦耳（J）

怎么认 　 题目出现能源与转动涡轮或发电机的判断时，先看发电过程是否形成转动机械能。

例题 1

P0148 | 2025 Feb/Mar | 0654/12 | Q30 | Core

P0149 | 2025 Oct/Nov | 0654/11 | Q29 | Core

P0150 | 2022 Feb/Mar | 0654/12 | Q31 | Core

P0151 | 2022 May/Jun | 0654/11 | Q32 | Core
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30 A uniform plank is placed on a pivot, with its centre immediately above the pivot. A load of 10 N is 
suspended on the left, 45 cm from the pivot, and a load of 20 N is suspended on the right, 45 cm 
from the pivot. 

 

20 N
10 N

45 cm 45 cm

 
 

What happens to the plank? 

A The left-hand side moves down, the right-hand side moves up and the plank does not return 
to its horizontal position. 

B The left-hand side moves up, the right-hand side moves down and the plank does not return 
to its horizontal position. 

C The plank moves down on one side then returns to its horizontal position. 

D The plank remains horizontal without moving. 
 
 
31 A student walks up some steps at constant speed. 
 

Which two quantities provide enough information so that the useful power produced by the 
student can be calculated? 

A the weight of the student and the time taken 

B the weight of the student and the total height of the steps 

C the work done by the student and the time taken 

D the work done by the student and the total height of the steps 
 
 

Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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解：地热能和核裂变放出的能量均可使蒸汽推动涡轮，风能使叶片转动，三者都用转动部件带动发电机。

太阳能电池利用光伏效应把光能转化为电能，不需要涡轮和发电机。

故选 C。

针对练习

1.

P0557 | 2024 Feb/Mar | 0654/12 | Q30 | Core
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27 Which substance reacts with ethene to produce ethanol? 

A bromine 

B hydrogen 

C oxygen 

D steam 
 
 
28 A car travels 100 m in the first 10 s of a journey and 300 m in the next 15 s. 
 

What is the average speed of the car for this 25 s journey? 

A 5.0 m / s B 8.0 m / s C 15 m / s D 16 m / s 
 
 
29 A train travels along a horizontal track at constant speed. Two of the forces acting on the train are 

shown. 
 
 

forwards force
60 000 N

backwards
force

20 000 N

 
 
 

A force of air resistance is also acting on the train to give it a resultant force of zero. 
 

What is this air resistance force? 

A 40 000 N backwards 

B 80 000 N backwards 

C 40 000 N forwards 

D 80 000 N forwards 
 
 

Some energy resources do not require a rotating turbine when used to generate electricity. 
 

Which energy resource does not require a rotating turbine? 

A geothermal 

B nuclear 

C solar 

D wind 
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【答案】C

【解析】地热能和核能均利用蒸汽推动涡轮，风能使叶片转动；太阳能发电利用太阳能电池把光能转化

为电能，不需要转动涡轮。

故选 C。

题型 10：把提升功、照射面积或效率串成计算链（考频★★☆☆☆）

知识点 　 物体在近地面竖直提升高度 ℎ 时，克服重力所做的有用功为 ；𝐹  为物重，𝑚 为质

量，𝑔 为重力场强，功的单位为 J。

功率表示单位时间内传递的能量： ；𝑊  以 J 计，𝑡 以 s 计，𝑃  的单位为 W。

同一过程中，效率 𝜂 = 𝑊useful
𝑊input

= 𝑃useful
𝑃input
；效率没有单位，写成百分数时应乘 100%。

单位面积入射功率 𝐼  均匀照到面积 𝐴 上时，总入射功率为 ；𝐼  的单位为 W m−2，𝐴 的单位

为 m2。

答案：𝑊useful = 𝐹ℎ = 𝑚𝑔ℎ；𝑃 = 𝑊
𝑡 ；𝑃input = 𝐼𝐴

怎么认 　 题目出现提升高度、单位面积功率或效率时，先求提升功或总入射功率，再用功率与效率关

系连接。

例题 1

s

W = Fs, P =
E

t
.

W E P

h mgh

Ek =
1

2
mv2.

η =
E

E
× 100 =

P

P
× 100 .
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28 What is the difference between speed and velocity? 

A Speed has magnitude and direction; velocity has magnitude only. 

B Speed has magnitude and direction; velocity has direction only. 

C Speed has magnitude only; velocity has magnitude and direction. 

D Speed has magnitude only; velocity has direction only. 
 
 
29 The diagram shows a car of mass 1000 kg travelling along a straight, horizontal road. The driving 

force from the car’s engine is 3000 N. The total resistive force acting on the car is 2500 N. 
 

driving force
3000 N

total resistive force
2500 N

 
 

What is the acceleration of the car along the road? 

A 0.50 m / s2 B 2.0 m / s2 C 3.0 m / s2 D 5.5 m / s2 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 

A passenger lift (elevator) has a total weight of 4000 N, including the people inside it. The power 
output of the lift motor is 800 W. 

 
How much time does it take for the lift to rise 12 m vertically? 

A 2.4 s B 6.0 s C 24 s D 60 s 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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W = Fs = 4000× 12 = 48000 .

t =
W

P
=

48000

800
= 60 .

P0147

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

9197

（2022 May/Jun · 0654/21 · Question 31 · Extended）

解：由提升功得

𝑊useful = 𝐹ℎ = 4000 × 12 = 4.8 × 104 J
由功率关系得

𝑡 = 𝑊useful
𝑃 = 4.8×104

800 = 60 s
故选 D。
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针对练习

1.

P0173 | 2022 Oct/Nov | 0654/23 | Q31 | Extended

P0174 | 2023 Oct/Nov | 0654/23 | Q30 | Extended

P0175 | 2024 May/Jun | 0654/22 | Q30 | Extended

P0176 | 2025 Oct/Nov | 0654/21 | Q30 | Extended
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29 The diagram shows the two vertical forces acting on an object of mass m falling through the air. 
 

F

W  
 

Which expression is equal to the magnitude of the vertical acceleration of the object? 

A ( – )W F
m

 B ( + )W F
m

 C 
( – )

m
W F

 D 
( + )

m
W F

 

 
 

The power of sunlight falling on each m2 of a solar panel is 200 W. 
 

The solar panel has an area of 2.0 m2. 
 

The efficiency of the solar panel is 20%. 
 

What is the useful power output of the solar panel? 

A 80 W B 400 W C 500 W D 2000 W 
 
 
31 Boiling is a process in which a liquid changes its state to become a gas. 
 

Which row describes the temperature at which boiling takes place and where it takes place in a 
pure liquid? 

 
 temperature where it takes place 

A at a definite temperature only at the surface of the liquid 

B at a definite temperature throughout the liquid 

C at any temperature only at the surface of the liquid 

D at any temperature throughout the liquid 
 
 
32 A wave passes a rock in the sea. Five complete wavelengths pass the rock in 20 s. 
 

What is the frequency of this wave? 

A 0.25 Hz B 4.0 Hz C 15 Hz D 100 Hz 
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P0177 | 2025 May/Jun | 0654/23 | Q29 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

98110

（2025 Oct/Nov · 0654/21 · Question 30 · Extended）

【答案】A

【解析】总入射功率为

𝑃input = 𝐼𝐴 = 200 × 2.0 = 400 W
由效率关系得

𝑃useful = 20% × 400 = 80 W
故选 A。

2.

P0168 | 2025 May/Jun | 0654/21 | Q29 | Extended

P0169 | 2023 May/Jun | 0654/23 | Q31 | Extended

P0170 | 2026 Feb/Mar | 0654/22 | Q29 | Extended
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27 Substance S is analysed by paper chromatography. 
 

The chromatogram obtained is shown. The chromatogram is not drawn to scale. 
 

The Rf value of S is 0.60. 
 

final solvent
front

baseline

S

4.5 cm

J

6.0 cm

1.8 cm
×

 
 

What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 
28 An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 

A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 
30 A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 
 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
 
 

PapaCambridge ·  papacambridge.com 0654/22 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
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Licensed for hosting on papacambridge.com only.
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Trace ID: PC-A04DECDDB2
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P0172 | 2025 Feb/Mar | 0654/22 | Q30 | Extended
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109

（2026 Feb/Mar · 0654/22 · Question 29 · Extended）

【答案】A

【解析】由提升功及输入能量得

𝑊useful = 𝐹ℎ = 50 × 4.0 = 200 J
𝑊input = 𝑃input𝑡 = 250 × 3.0 = 750 J
𝜂 = 𝑊useful

𝑊input
× 100% = 200

750 × 100% ≈ 27%
故选 A。

3.

P0178 | 2025 Oct/Nov | 0654/23 | Q32 | Extended

P0179 | 2023 Oct/Nov | 0654/21 | Q31 | Extended
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30 A uniform metre rule rests on a pivot at the 50 cm mark. A load L is placed at the 30 cm mark and 
a load of 6.0 N is placed at the 80 cm mark. The arrangement is balanced. 

 
0 cm 30 cm 50 cm 80 cm 100 cm

L 6.0 N

pivot

 
 

What is the weight of load L? 

A 6.0 N B 9.0 N C 16 N D 24 N 
 
 

A hydroelectric energy storage scheme stores energy by pumping water up a mountain into a 
lake behind a dam. 

 
In 1.0 s, 10 000 kg of water is pumped into the lake and gains a height of 150 m. The efficiency of 
this process is 60%. 

 
Gravitational field strength = 10 N / kg. 

 
What is the energy input in 1.0 s? 

A 9.0  105
 J B 2.5  106

 J C 9.0  106
 J D 2.5  107

 J 
 
 
32 What is a thermocouple used to measure? 

A expansion 

B pressure 

C resistance 

D temperature 
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111

（2023 Oct/Nov · 0654/21 · Question 31 · Extended）

【答案】D

【解析】水增加的重力势能为

𝑊useful = 𝑚𝑔ℎ = 10000 × 10 × 150 = 1.5 × 107 J
由效率关系得

𝑊input = 𝑊useful
𝜂 = 1.5×107

0.60 = 2.5 × 107 J
故选 D。
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题型 11：以竖直高度求势能并计入动能或阻力损耗（考频★★☆☆☆）

知识点 　 物体在重力场中因位置而具有重力势能；升高竖直高度 Δℎ 时，重力势能增加量为 。

式中 𝑚 是质量，𝑔 是重力场强；质量、重力场强和高度的单位分别为 kg、N/kg 和 m。

物体因运动而具有动能，动能为 。

只有重力做功且无空气阻力时，动能与重力势能的总和 ；有阻力时，机械能的减少量等于克服

阻力所做的功。

能量和功的单位均为焦耳，符号为 J。

答案：𝑚𝑔Δℎ；1
2𝑚𝑣2；守恒

怎么认 　 题目出现竖直高度及动能或阻力损耗时，先写初、末状态的能量关系。

例题 1

P0602 | 2023 Oct/Nov | 0654/21 | Q37 | Extended

P0603 | 2024 Oct/Nov | 0654/21 | Q36 | Extended

P0604 | 2022 May/Jun | 0654/21 | Q36 | Extended

P0605 | 2023 Oct/Nov | 0654/22 | Q31 | Extended
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29 The diagram shows a crane supporting a load of 6000 N. The horizontal distance between the 
load and the pivot is x. 

 
The load is balanced about the pivot by a concrete block of mass 10 000 kg. The horizontal 
distance of the concrete block from the pivot is 2.0 m. 

 
Gravitational field strength g is 10 N / kg. 

 

concrete block
10 000 kg

crane

pivot 2.0 m

x

load
6000 N

NOT TO
SCALE

 
 

What is the distance of x? 

A 1.2 m B 3.3 m C 12 m D 33 m 
 
 
30 A rectangular block weighs 1200 N and has the dimensions shown. 
 

10 cm

15 cm

8.0 cm

 
 

What is the minimum pressure that the block can exert on the ground by standing on one of its 
faces? 

A 1.0 N / cm2 B 8.0 N / cm2 C 10 N / cm2 D 15 N / cm2 
 
 

A brick falls from rest at a height of 45 m above the ground. 
 

The acceleration of free fall g is 10 m / s2. There is no air resistance. 
 

What is the speed of the brick as it hits the ground? 

A 9.5 m / s B 21 m / s C 30 m / s D 450 m / s 
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30 A rectangular block weighs 1200 N and has the dimensions shown. 
 

10 cm

15 cm

8.0 cm

 
 

What is the minimum pressure that the block can exert on the ground by standing on one of its 
faces? 

A 1.0 N / cm2 B 8.0 N / cm2 C 10 N / cm2 D 15 N / cm2 
 
 

A brick falls from rest at a height of 45 m above the ground. 

The acceleration of free fall g is 10 m / s2. There is no air resistance. 
 

What is the speed of the brick as it hits the ground? 

A 9.5 m / s B 21 m / s C 30 m / s D 450 m / s 
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解：无空气阻力，机械能守恒。

𝑚𝑔ℎ = 1
2𝑚𝑣2

𝑣 =
√

2𝑔ℎ
=

√
2 × 10 × 45

= 30 m/s。故选 C。

针对练习

1.
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P0189 | 2024 Oct/Nov | 0654/22 | Q30 | Extended
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29 A uniform beam of length 20 cm is balanced on a pivot at its centre. 
 

A 20 N load is placed at one end of the beam and a 30 N load is placed at the other end. 
 

A 25 N load is also placed on the beam to balance it. 
 

20 cm

pivot  
 

How far from the pivot is the 25 N load placed? 

A 4.0 cm B 5.0 cm C 8.0 cm D 10 cm 
 
 

A rope is used to pull a block of mass 25 kg up a slope from point X to point Y. 
 

Three distances are shown on the diagram. 
 

The gravitational field strength g is 10 N / kg. 
 

X

Y

block

force from rope
5.0 m

3.0 m

4.0 m

 
 

What is the increase in gravitational potential energy of the block? 

A 125 J B 750 J C 1000 J D 1250 J 
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【答案】B

【解析】由图得物块升高的竖直高度为 3.0 m。
Δ𝐸p = 𝑚𝑔Δℎ
= 25 × 10 × 3.0 = 750 J。故选 B。
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When a ball is kicked vertically upwards, its initial kinetic energy is 12 J. When the ball arrives 
back at its starting point, its kinetic energy is 8.0 J. 

 
Which statement explains the change in the kinetic energy of the ball? 

A 4.0 J of work is done to increase the gravitational potential energy of the ball. 

B 4.0 J of work is done to overcome air resistance. 

C 20 J of work is done to increase the gravitational potential energy of the ball. 

D 20 J of work is done to overcome air resistance. 
 
 
31 A motor lifts a load vertically upwards at constant speed. 
 

The weight of the load is known. 
 

Which of the other quantities in the table must be known to determine the useful power output of 
the motor? 

 

 height lifted time to lift  
the load 

 

A   key 

B    = this quantity is needed 

C    = this quantity is not needed 

D    
 
 
32 Which material is a poor thermal conductor? 

A air 

B aluminium 

C copper 

D iron 
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【答案】B

【解析】球回到出发点，重力势能不变。

克服空气阻力所做的功为

𝑊 = 12 J − 8.0 J = 4.0 J。
故选 B。
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专题 7 压强与液体深度

7.1 压强与液体深度

题型 1：由力和面积求压强或反求一项（考频★★★☆☆）

知识点 　 压强表示单位面积上受到的垂直作用力，关系为 𝑝 = 𝐹
𝐴，其中 𝐹  为垂直作用力，𝐴 为 。

物体静止在水平支承面上且没有其他竖直力时，垂直作用力等于物体的 ；作用力相同时，接触

面积越大，压强越小。

𝐹  用 N、𝐴 用 m² 时，𝑝 的单位是 ，1 Pa = 1 N
m2；计算时各量的单位必须一致。

答案：接触面积；重力；帕斯卡（Pa）

怎么认 　 题目出现压力、接触面积及其中一个所求量时，先写 𝑝 = 𝐹
𝐴。

例题 1

P0205 | 2026 May/Jun | 0654/13 | Q30 | Core

P0206 | 2026 May/Jun | 0654/11 | Q30 | Core
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27 Which method is used to separate a mixture of liquids? 

A chromatography 

B crystallisation 

C fractional distillation 

D filtration 
 
 
28 The diagram shows a cube placed on a ruler. 
 

0.0 1.0 2.0 3.0 4.0 5.0

cm  
 

What is the volume of the cube? 

A 9.0 cm2 B 9.0 cm3 C 27 cm2 D 27 cm3 
 
 
29 A car travels at an average speed of 45 km / h on a journey. 
 

Which other information is needed to calculate the time the journey takes? 

A acceleration of the car only 

B acceleration of the car and distance travelled by the car 

C distance travelled by the car only 

D speed of the car at the end of the journey 
 
 

A concrete block exerts a pressure on the ground. 
 

Which expression is used to calculate the pressure due to the block? 

A mass of block  area of contact with the ground 

B 
ground the  withcontact of area

block of mass
 

C weight of block  area of contact with the ground 

D 
ground the  withcontact of area

block of weight
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解：由压强的定义得

𝑝 = 𝐹
𝐴

混凝土块静止在水平地面上，垂直作用力等于其重力，故

𝐹 = 𝑊
𝑝 = 𝑊

𝐴
故选 D。

针对练习

1.
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P0507 | 2022 May/Jun | 0654/23 | Q33 | Extended
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28 In which speed–time graph is acceleration not constant or 0? 
 

speed

time

A

speed

time

B

speed

time

C

speed

time

D

0

00

0
0

00

0
 

 
 
29 A lamp produces 760 J of wasted energy for every 1000 J of energy supplied to it. 
 

What is the efficiency of the lamp? 

A 0.24% B 0.76% C 24% D 76% 
 
 

Atmospheric pressure is 1.0  105
 Pa. 

 
A football pitch is 105 m long and 68 m wide. 

 
What is the total weight of the air above the football pitch? 

A 14 N B 1.7  107
 N C 3.5  107

 N D 7.1  108
 N 

 
 
31 Which surface reflects the most thermal radiation? 

A a black, dull surface 

B a black, shiny surface 

C a white, dull surface 

D a white, shiny surface 
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【答案】D

【解析】足球场面积为

𝐴 = 105 × 68 = 7140m2

球场上方空气的总重力等于大气压力，由 𝑝 = 𝐹
𝐴  得

𝐹 = 𝑝𝐴 = 1.0 × 105 × 7140 = 7.14 × 108 N ≈ 7.1 × 108 N
故选 D。
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29 A uniform beam has a mass of 12 kg and a length of 4.0 m. The beam rests on horizontal ground. 
 

One end of the beam is now raised from the ground by a vertical force F. The other end of the 
beam remains in contact with the ground and acts as a pivot. 

 

4.0 m

uniform beam
F

pivot  
 

The gravitational field strength g is 10 N / kg. 
 

What is the value of F ? 

A 6.0 N B 24 N C 60 N D 240 N 
 
 

A solid block of weight 14 N rests on a horizontal table. The pressure on the table due to the block 
is 70 Pa. 

 
What is the area of the surface of the block in contact with the table? 

A 0.20 m2 B 5.0 m2 C 98 m2 D 980 m2 
 
 
31 Which object is mainly responsible for the energy stored in tides in the sea? 

A Mars 

B the Earth 

C the Moon 

D the Sun 
 
 
32 Which statement about gas particles is not correct? 

A Increasing the temperature of a gas makes the gas particles move more slowly. 

B The gas particles are in constant random motion. 

C The pressure of a gas is caused by the collision of gas particles with the container. 

D Very small particles suspended in a gas are in constant random motion. 
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【答案】A

【解析】由 𝑝 = 𝐹
𝐴  得

𝐴 = 𝐹
𝑝 = 14

70 = 0.20m2

故选 A。

3.
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27 Substance S is analysed by paper chromatography. 
 

The chromatogram obtained is shown. The chromatogram is not drawn to scale. 
 

The Rf value of S is 0.60. 
 

final solvent
front

baseline

S

4.5 cm

J

6.0 cm

1.8 cm
×

 
 

What is distance J? 

A 4.0 cm B 5.2 cm C 6.0 cm D 7.8 cm 
 
 
28 An object is accelerating. 
 

Which statement describes the motion of the object? 

A It is at rest. 

B It is moving at constant speed in a straight line. 

C It is moving at constant velocity. 

D It is moving with increasing velocity. 
 
 
29 A system uses a 250 W electric motor to lift a 50 N load through a height of 4.0 m in 3.0 s. 
 

What is the efficiency of this system? 

A 27% B 38% C 63% D 67% 
 
 

A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm2. 
 

What is the pressure on the floor due to the chair? 

A 1.0 N / cm2 B 4.0 N / cm2 C 16 N / cm2 D 40 000 N / cm2 
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【答案】A

【解析】四条椅腿与地面的总接触面积为

𝐴 = 4 × 10 = 40cm2

𝑝 = 𝐹
𝐴 = 40

40 = 1.0 N
cm2

故选 A。

4.
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29 The diagram shows a crane supporting a load of 6000 N. The horizontal distance between the 
load and the pivot is x. 

 
The load is balanced about the pivot by a concrete block of mass 10 000 kg. The horizontal 
distance of the concrete block from the pivot is 2.0 m. 

 
Gravitational field strength g is 10 N / kg. 

 

concrete block
10 000 kg

crane

pivot 2.0 m

x

load
6000 N

NOT TO
SCALE

 
 

What is the distance of x? 

A 1.2 m B 3.3 m C 12 m D 33 m 
 
 

A rectangular block weighs 1200 N and has the dimensions shown. 
 

10 cm

15 cm

8.0 cm

 
 

What is the minimum pressure that the block can exert on the ground by standing on one of its 
faces? 

A 1.0 N / cm2 B 8.0 N / cm2 C 10 N / cm2 D 15 N / cm2 
 
 
31 A brick falls from rest at a height of 45 m above the ground. 
 

The acceleration of free fall g is 10 m / s2. There is no air resistance. 
 

What is the speed of the brick as it hits the ground? 

A 9.5 m / s B 21 m / s C 30 m / s D 450 m / s 
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【答案】B

【解析】由 𝑝 = 𝐹
𝐴  可知，重力不变时，压强最小对应接触面积最大。

𝐴 = 15 × 10 = 150cm2

𝑝 = 𝐹
𝐴 = 1200

150 = 8.0 N
cm2

故选 B。
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The table gives the weight and total area of contact with the ground for each of four animals. 
 

Which row shows the animal that exerts the least pressure on the ground? 
 

 animal weight / N total area of 
contact / cm2 

A beaver 270 220 

B cat 41 29 

C duck 16 72 

D mouse 0.19 0.12 
 
 
31 The vacuum in a vacuum flask reduces the thermal energy transfer from the contents of the flask 

to the surroundings. 
 

Which methods of energy transfer cannot occur in a vacuum? 

A conduction and convection 

B conduction only 

C convection and radiation 

D radiation only 
 
 
32 A tank contains water. 
 

tank

initial level
of water

 
 

A wave is produced and travels across the surface of the water. 
 

Which feature of the wave is the maximum height of the wave above the initial level of water? 

A the amplitude 

B the frequency 

C the speed 

D the wavelength 
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【答案】C

【解析】分别由 𝑝 = 𝐹
𝐴  得

𝑝𝐴 = 270
220 ≈ 1.23 N

cm2

𝑝𝐵 = 41
29 ≈ 1.41 N

cm2

𝑝𝐶 = 16
72 ≈ 0.222 N

cm2

𝑝𝐷 = 0.19
0.12 ≈ 1.58 N

cm2

鸭产生的压强最小，故选 C。

6.
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28 The speed–time graph represents the journey of a bicycle. 
 

0.8

0.6

0.4

0.2

0.0
0 1 2 3 4

speed

km / minute

time / minutes  
 

What is the total distance travelled by the bicycle? 

A 1.6 km B 2.0 km C 2.4 km D 3.2 km 
 
 

The diagram shows a cuboid box resting on the ground. The dimensions of the box are shown. 
 

0.50 m

0.50 m

0.40 m

 
 

The pressure on the ground due to the weight of the box is 50 Pa. 
 

What is the weight of the box? 

A 5.0 N B 10 N C 250 N D 500 N 
 
 
30 Electricity can be generated in different types of power station. 
 

Which statement about geothermal power and nuclear power is correct? 

A Geothermal power and nuclear power are both renewable. 

B Geothermal power and nuclear power are both non-renewable. 

C Geothermal power is renewable but nuclear power is not. 

D Nuclear power is renewable but geothermal power is not. 
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【答案】B

【解析】箱子与地面的接触面积为

𝐴 = 0.50 × 0.40 = 0.20m2

由 𝑝 = 𝐹
𝐴  得

𝐹 = 𝑝𝐴 = 50 × 0.20 = 10 N
故选 B。
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题型 2：由受力与接触面积判断压强变化（考频★★☆☆☆）

知识点 　 物体 所受的垂直作用力叫作压强，定义式为 𝑝 = 𝐹
𝐴。

用 𝑝 = 𝐹
𝐴  求接触面的平均压强时，𝐹  取垂直于接触面的力，𝐴 为接触面积；压强单位是 ，

1 Pa = 1N/m2。

在 𝐹  不变时，𝑝 与 𝐴 成 ；在 𝐴 不变时，𝑝 与 𝐹  成正比。

答案：单位面积；帕斯卡；反比

怎么认 　 题目出现受力、重量、接触面积及压强变化时，先写 𝑝 = 𝐹
𝐴  比较比值。

例题 1
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28 The diagrams show four objects, each acted on by only two forces. 
 

Which object is in equilibrium? 
 

A

1.0 N

B

2.0 N

2.0 N 2.0 N

C

1.0 N

D

2.0 N

3.0 N 4.0 N

 
 
 

A person wearing snowshoes is walking on snow. 
 

snowshoe

 
 

How do snowshoes decrease the pressure on the snow? 

A by applying the person’s weight over a larger area 

B by applying the person’s weight over a smaller area 

C by decreasing the person’s weight 

D by increasing the person’s weight 
 
 
30 A machine does a certain quantity of work in a certain time. 
 

Which changes to the quantity of work done and to the time taken both decrease the power 
produced by the machine? 

 
 work done time taken 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
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解：人的重量 𝐹  不变，雪鞋使接触面积 𝐴 增大。

由 𝑝 = 𝐹
𝐴  得，𝐹  不变时，𝐴 增大，𝑝 减小。

故选 A。

针对练习

1.
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A person pushes a drawing pin into a cork with their thumb. 
 

cork drawing pin

 
 

Which statement explains why the pin goes into the cork and not into the thumb? 

A The force on the cork is greater than the force on the thumb. 

B The force on the cork is less than the force on the thumb. 

C The pressure on the cork is greater than the pressure on the thumb. 

D The pressure on the cork is less than the pressure on the thumb. 
 
 
30 The diagram shows four objects, P, Q, R and S, with uniform density, resting on different 

horizontal surfaces. The objects are all drawn to the same scale. 
 

P Q R S  
 

The surfaces are slowly tilted through an angle  until the object falls over. 
 

θ

object

 
 

For which object is the value of  the greatest? 

A object P 

B object Q 

C object R 

D object S 
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（2025 May/Jun · 0654/12 · Question 29 · Core；同题：2025 May/Jun · 0654/13 · Question 29 · Core）

【答案】C

【解析】图钉两端传递的力大小相同，钉尖与软木塞的接触面积较小。

102



由 𝑝 = 𝐹
𝐴  得，软木塞处所受压强较大。

故选 C。

2.

p =
F

A
.

= −

104

∆p = ρgh.

ρ h

F1/A1 = F2/A2

13  
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30 The load–extension graph for a spring is shown. 
 

The unstretched length of the spring is 4.0 cm. 
 

4

3

2

1

0
0 2 4 6 8 10

extension / cm

load / N

 
 

When an object is suspended from the spring, the length of the spring is 9.0 cm. 
 

What is the weight of the object? 

A 1.6 N B 2.0 N C 3.6 N D 10 N 
 
 

Force F acts on area A and exerts pressure p. 
 

Which pressure is exerted by a force 2.0F that acts on an area 0.50A? 

A 0.50p B p C 2.0p D 4.0p 
 
 
32 A fixed mass of gas in a container is at constant temperature. 
 

The gas is compressed into a smaller volume. This causes the pressure of the gas to change. 
 

Which statement explains why the pressure of the gas changes? 

A The gas particles collide with the walls of the container at higher speed. 

B The gas particles collide with the walls of the container at lower speed. 

C The gas particles collide with the walls of the container less frequently. 

D The gas particles collide with the walls of the container more frequently. 
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p = F/A

p′ =
2.0F

0.50A
= 4

F

A
= 4p.
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【答案】D

【解析】由压强定义得

𝑝 = 𝐹
𝐴

改变后

𝑝′ = 2.0𝐹
0.50𝐴 = 4.0𝐹

𝐴 = 4.0𝑝
故选 D。
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A cylinder of weight W and cross-sectional area X exerts a pressure P on the ground. 
 

X
ground

 
 

Some changes are made to W and to X. 
 

Which row shows a situation that produces the same pressure P on the ground? 
 

 W X 

A doubled doubled 

B doubled halved 

C unchanged doubled 

D unchanged halved 
 
 
31 The graph shows the temperature of a sample of gas as it is heated and cooled over a period  

of time. 
 

At which point on the graph do the particles of the gas have maximum kinetic energy? 
 

temperature

time
0

0

A

B

C

D
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【答案】A

【解析】由压强定义得

𝑃 = 𝑊
𝑋

当 𝑊  与 𝑋 均加倍时，

𝑃 ′ = 2𝑊
2𝑋 = 𝑊

𝑋 = 𝑃
故选 A。
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27 Polymers are long chain molecules made from smaller molecules. 
 

What are these smaller molecules called? 

A alkanes 

B atoms 

C components 

D monomers 
 
 
28 Which row gives the units for mass m and gravitational field strength g ? 
 

 mass m gravitational 
field strength g 

A kg N / kg 

B kg kg / N 

C N N / kg 

D N kg / N 
 
 
29 A solid, rectangular piece of wood measures 8.0 m  1.0 m  0.10 m. The block has a mass of 

440 kg. 
 

What is the density of the wood? 

A 55 kg / m3 B 352 kg / m3 C 550 kg / m3 D 3520 kg / m3 
 
 

The weight of a box exerts pressure on the ground. 
 

Which pair of changes to the box must reduce the pressure? 

A decreasing the weight and decreasing the area of the base 

B decreasing the weight and increasing the area of the base 

C increasing the weight and decreasing the area of the base 

D increasing the weight and increasing the area of the base 
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【答案】B

【解析】由 𝑝 = 𝑊
𝐴  得，𝑝 随 𝑊  减小而减小，随 𝐴 增大而减小。

重量减小且底面积增大时，压强必减小。

故选 B。

题型 3：液压两活塞以相同压强换算力（考频★☆☆☆☆）

知识点 　 压强表示垂直作用在单位面积上的力，𝑝 = 𝐹
𝐴，单位为帕斯卡（Pa），其中 1 Pa = 1N/m2。

密闭液体中的外加压强大小不变地传递，因此相连的两个活塞处压强 。

若两活塞面积分别为 𝐴1、𝐴2，则 
𝐹1
𝐴1

= 𝐹2
𝐴2
，故力与活塞面积成 ，面积统一用 m2。

答案：相等；正比

怎么认 　 题目出现由液体相连的两个活塞，给出一端的力和两端面积并求另一端的力时，先写两端压

强相等。

例题 1
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28 A spring is extended by a force but the spring does not pass its limit of proportionality. 
 

Which expression is equal to the spring constant? 

A 
spring the of extension

 force  

B 
spring the of length

force  

C 
force

spring the of extension  

D 
force

 spring the of length  

 
 

A force of 10 N is applied to a piston of area 0.10 m2, causing a pressure. This pressure is 
transmitted through a fluid to a piston of area 2.0 m2. 

 
What is the force on this piston? 

A 2.0 N B 20 N C 200 N D 2000 N 
 
 
30 An object moving at speed v has kinetic energy E. 
 

What is the speed of the object when its kinetic energy is 4.0 E ? 

A 0.25 v B 2.0 v C 4.0 v D 16 v 
 
 
31 The power input to a power station is 800 MW. The useful electrical power output is 320 MW. 
 

What is the efficiency of the power station? 

A 0.40% B 2.5% C 40% D 250% 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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解：由 𝑝 = 𝐹
𝐴  得

𝑝 = 10
0.10 = 100 Pa。

由密闭液体传递的压强相等，

𝐹 = 𝑝𝐴 = 100 × 2.0 = 200 N。
故选 C。

题型 4：先由密度体积或叠层质量求总重量再算压强（考频★☆☆☆☆）

知识点 　 压力是垂直作用在单位面积上的力，𝑝 = 𝐹
𝐴，其中 𝐹  为垂直作用力，𝐴 为受力面积，压强单

位为 。

物体静止在水平面上且无其他竖直力时，支持面所受压力等于物体的总重力；由 𝑚 = 𝜌𝑉、𝐺 = 𝑚𝑔 可

求压力。

相同物体叠放且接地面积不变时，𝑛 个物体的总质量为 ，压强为 𝑝 = 𝑛𝑚 𝑔
𝐴；受压强上限限制

时，𝑛 取满足条件的最大 。

答案：帕斯卡（Pa）；𝑛𝑚；整数

104



怎么认 　 题目出现密度与体积或相同物体叠放，并求支持面压强时，先求总质量与总重量。

例题 1
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A brick has a mass of 1.5 kg. It rests on the ground and the area of contact with the ground is 
0.030 m2. 

 
A stack of such bricks is made by placing the bricks on top of each other, as shown. 

 

stack

 
 

The pressure on the ground due to the stack must not exceed 5700 Pa. 
 

What is the maximum number of bricks that can be made into such a stack? 
 

gravitational field strength = 10 N / kg 

A 11 B 12 C 114 D 256 
 
 
30 Which equation for kinetic energy (K.E.) is correct? 

A K.E. = 1
2 (mv)2 

B K.E. = 1
2 mv 

2 

C K.E. = mv 
2 

D K.E. = mgh 
 
 
31 A car accelerates uniformly from rest along a horizontal road. After 5.0 s, its kinetic energy is 

400 kJ. 
 

What is the useful power produced by the engine of the car? 

A 80 W B 2000 W C 80 000 W D 2 000 000 W 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
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解：设可叠放 𝑛 块砖，砖堆对地面的压力等于总重力，得

𝐹 = 𝑛𝑚𝑔
𝐹 = 𝑛 × 1.5 × 10
由 𝑝 = 𝐹

𝐴  得

𝑝 = 𝑛×1.5×10
0.030

因 𝑝 ≤ 5700 Pa，
𝑛×1.5×10

0.030 ≤ 5700
𝑛 ≤ 11.4
𝑛 为正整数，故最大砖数为 11。故选 A。

针对练习

1.
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29 The diagrams show all the forces acting on three objects, X, Y and Z. 
 

X

10 N

10 N

Y

5 N

15 N

Z
10 N 10 N

10 N

 
 

Which of the objects experience a resultant force? 

A X, Y and Z B X only C Y and Z only D Y only 
 
 

A student places four identical beakers on a bench. 
 

Two beakers contain salt water of density 1.1 g / cm3 and two beakers contain pure water of 
density 1.0 g / cm3. The quantity of water in each beaker is shown. 

 
Which beaker exerts the greatest pressure on the bench? 

 
A B C D

150 cm3

of salt
water

100 cm3

of pure
water

150 cm3

of pure
water

100 cm3

of salt
water

 
 
 
31 The power rating of an electric kettle is 1500 W. 
 

What does this mean? 

A The kettle requires 1500 J to boil water. 

B The kettle takes 1500 s to boil water. 

C The kettle transfers 1500 J of energy every second. 

D The weight of the kettle is 1500 N. 
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【答案】A

【解析】四只烧杯相同，接触面积及烧杯重力相同，比较液体质量。

由 𝑚 = 𝜌𝑉  得

105



𝑚𝐴 = 1.1 × 150 g = 165 g，其余三杯液体质量分别为 110 g、150 g、100 g。
A 中液体质量最大，故压强最大。故选 A。
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专题 8 热运动、气体压强与状态变化

8.1 热运动、气体压强与状态变化

题型 1：认表面高能粒子逃逸及剩余液体冷却（考频★★★☆☆）

知识点 　 蒸发是液体 的粒子逃逸并成为气体的过程，可在任何温度下发生。

蒸发时，能量较大的粒子先逃逸；外界补充热量不足时，剩余粒子的平均能量 ，温度降低。

粒子离开液体后，液体质量 ；蒸发吸收的能量来自液体本身或周围环境。

温度的国际单位为 K，质量的国际单位为 kg。

答案：表面；减小；减小

怎么认 　 题目出现液体表面粒子逃逸、液体变冷或湿物变干时，先判定为蒸发，再判断粒子能量与温

度的变化。

例题 1
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30 The density of gold is 19 g / cm3. The masses and volumes of four coins are given in the table. 
 

Which coin is made of gold? 
 

 mass / g volume / cm3 

A 1.0 1.9 

B 9.5 0.50 

C 10 1.9 

D 19 9.5 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 

A bowl of water is placed on a balance outside where it is sunny and windy. The reading on the 
balance is recorded. 

 
After some time, the reading on the balance is less than the original reading. 

 
Which statement explains why the reading is less? 

A The water has become cooler. 

B The water has become warmer. 

C The water has condensed. 

D The water has evaporated. 
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解：晴天和风使水蒸发加快，水分子离开碗。

碗中水的质量减小，天平示数随之减小。

故选 D。

针对练习

1.
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31 Which states of matter are easily compressed? 

A gases and liquids 

B gases only 

C liquids and solids 

D solids only 
 
 

A student uses an electric hairdryer to dry wet hair. 
 

The hairdryer blows hot air onto the wet hair. 
 

Which process dries the hair? 

A boiling 

B condensation 

C evaporation 

D solidification 
 
 
33 The diagram shows a ray of light striking a thin converging lens. The centre of the lens is marked 

X and the principal focus of the lens is marked F. 
 

thin converging lens

ray of light

FX

 
 

What happens to the ray after it passes through the lens? 

A It continues in its original direction. 

B It travels away from the principal focus F. 

C It travels through the centre of the lens X. 

D It travels towards the principal focus F. 
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Downloaded from PapaCambridge - https://papacambridge.com/
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Trace ID: PC-CF1E2C09A1

11  
 

© Cambridge University Press & Assessment 2026 0654/11/M/J/26 [Turn over 

31 Which states of matter are easily compressed? 

A gases and liquids 

B gases only 

C liquids and solids 

D solids only 
 
 

A student uses an electric hairdryer to dry wet hair. 

The hairdryer blows hot air onto the wet hair. 
 

Which process dries the hair? 

A boiling 

B condensation 

C evaporation 

D solidification 
 
 
33 The diagram shows a ray of light striking a thin converging lens. The centre of the lens is marked 

X and the principal focus of the lens is marked F. 
 

thin converging lens

ray of light

FX

 
 

What happens to the ray after it passes through the lens? 

A It continues in its original direction. 

B It travels away from the principal focus F. 

C It travels through the centre of the lens X. 

D It travels towards the principal focus F. 
 
 

PapaCambridge ·  papacambridge.com 0654/11 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/11 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-CF1E2C09A1

11  
 

© Cambridge University Press & Assessment 2026 0654/11/M/J/26 [Turn over 

31 Which states of matter are easily compressed? 

A gases and liquids 

B gases only 

C liquids and solids 

D solids only 
 
 

A student uses an electric hairdryer to dry wet hair. 

The hairdryer blows hot air onto the wet hair. 
 

Which process dries the hair? 

A boiling 

B condensation 

C evaporation 

D solidification 
 
 
33 The diagram shows a ray of light striking a thin converging lens. The centre of the lens is marked 

X and the principal focus of the lens is marked F. 
 

thin converging lens

ray of light

FX

 
 

What happens to the ray after it passes through the lens? 

A It continues in its original direction. 

B It travels away from the principal focus F. 

C It travels through the centre of the lens X. 

D It travels towards the principal focus F. 
 
 

PapaCambridge ·  papacambridge.com 0654/11 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/11 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-CF1E2C09A1

P0217 | 2022 May/Jun | 0654/11 | Q33 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

119

132

（2026 May/Jun · 0654/11 · Question 32 · Core）

【答案】C

【解析】热空气使水从头发表面进入空气，这一过程是蒸发。

故选 C。
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30 Which list of energy sources contains only non-renewable sources? 

A coal, gas, nuclear fission 

B coal, gas, geothermal 

C gas, geothermal, nuclear fission 

D gas, solar, wind 
 
 

The more energetic molecules of a liquid are escaping from its surface, causing the liquid to cool. 

What is happening to the liquid? 

A It is boiling. 

B It is condensing. 

C It is evaporating. 

D It is melting. 
 
 
32 When solids, liquids and gases are heated, they expand. 
 

What is the order of the expansions of solids, liquids and gases, from smallest to largest? 

A gas  liquid  solid 

B liquid  gas  solid 

C solid  gas  liquid 

D solid  liquid  gas 
 
 
33 An object is placed in front of a mirror on a wall. 
 

Which statement about the image formed by the mirror is correct? 

A The image and the object are equal distances from the mirror. 

B The image is diminished (smaller than the object). 

C The image is enlarged (larger than the object). 

D The image is inverted (upside down). 
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【答案】C

【解析】能量较大的分子从液体表面逃逸，使液体冷却，这一过程是蒸发。

故选 C。

3.
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Which statement describes the behaviour of particles during the evaporation of a liquid? 

A Only the more energetic particles escape. 

B Particles bond together. 

C Particles move closer together. 

D The least energetic particles escape first. 
 
 
32 What is the method of thermal energy transfer from the Sun to the Earth through the vacuum of 

space? 

A conduction 

B convection 

C evaporation 

D radiation 
 
 
33 Which statement about waves is correct? 

A They do not transfer energy or matter. 

B They transfer energy and matter. 

C They transfer energy but not matter. 

D They transfer matter but not energy. 
 
 
34 Which wave diagram shows the amplitude X and the wavelength Y of a wave? 
 

X

X

Y

Y

Y

A B

X

C

X

D

Y
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（2025 Oct/Nov · 0654/12 · Question 31 · Core；同题：2025 Oct/Nov · 0654/13 · Question 31 · Core）

【答案】A

【解析】蒸发发生在液体表面，能量较大的粒子能够逃逸。

故选 A。

4.
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Liquid in a beaker evaporates quickly. 
 

Which row shows what happens to the mass and to the temperature of the liquid remaining in  
the beaker? 

 
 mass temperature 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
32 The diagram shows a type of double glazing in a window. The double glazing consists of two 

sheets of glass separated by a vacuum. 
 

glass

vacuum

glass

 
 

Which methods of energy transfer are prevented by the vacuum? 

A conduction and convection only 

B conduction and radiation only 

C convection and radiation only 

D conduction, convection and radiation 
 
 
33 A student investigates the motion of a small ball that is floating on water in a tank. A wave passes 

along the water surface from left to right. 
 

What happens to the ball? 

A It does not move. 

B It moves only to the left. 

C It moves only to the right. 

D It moves up and down. 
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【答案】A

【解析】蒸发时，粒子离开液体，剩余液体的质量减小。

能量较大的粒子逃逸，剩余粒子的平均能量减小，液体温度降低。

故选 A。
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The temperature of a liquid in a beaker decreases because particles escape from the surface of 
the liquid. 

 
Which row gives the name of this process and shows which particles escape from the liquid? 

 

 name of process particles that 
escape 

A condensation less energetic 

B condensation more energetic 

C evaporation less energetic 

D evaporation more energetic 
 
 
32 What is the main method of thermal energy transfer in liquid water? 

A boiling 

B conduction 

C convection 

D radiation 
 
 
33 Which row contains an example of a longitudinal wave and an example of a transverse wave? 
 

 longitudinal wave transverse wave 

A radio wave water wave 

B sound wave radio wave 

C water wave radio wave 

D water wave sound wave 
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【答案】D

【解析】粒子从液体表面逃逸的过程是蒸发。

蒸发时逃逸的是能量较大的粒子。

故选 D。

6.
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When a liquid evaporates, particles escape from the surface of the liquid. 
 

Which row shows the particles that escape and the average energy of the remaining particles? 
 

 particles that escape average energy of 
remaining particles 

A less energetic particles decreases 

B less energetic particles stays the same 

C more energetic particles decreases 

D more energetic particles stays the same 
 
 
32 Which row shows the colour of outer clothing that helps to keep the wearer cool on a hot, sunny 

day and the reason why this colour is effective? 
 

 colour reason 

A 
 

black 
 

it is a good absorber of 
radiation from the Sun 

B 
 

black 
 

it is a bad absorber of 
radiation from the Sun 

C 
 

white 
 

it is a good absorber of 
radiation from the Sun 

D 
 

white 
 

it is a bad absorber of 
radiation from the Sun 

 
 
33 Which statement describes the term critical angle? 

A the largest angle of incidence in a denser medium for which refraction into a less dense 
medium occurs 

B the largest angle of incidence in a less dense medium for which refraction into a denser 
medium occurs 

C the smallest angle of incidence in a denser medium for which refraction into a less dense 
medium occurs 

D the smallest angle of incidence in a less dense medium for which refraction into a denser 
medium occurs 
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day and the reason why this colour is effective? 
 

 colour reason 

A 
 

black 
 

it is a good absorber of 
radiation from the Sun 

B 
 

black 
 

it is a bad absorber of 
radiation from the Sun 

C 
 

white 
 

it is a good absorber of 
radiation from the Sun 

D 
 

white 
 

it is a bad absorber of 
radiation from the Sun 

 
 
33 Which statement describes the term critical angle? 

A the largest angle of incidence in a denser medium for which refraction into a less dense 
medium occurs 

B the largest angle of incidence in a less dense medium for which refraction into a denser 
medium occurs 

C the smallest angle of incidence in a denser medium for which refraction into a less dense 
medium occurs 

D the smallest angle of incidence in a less dense medium for which refraction into a denser 
medium occurs 
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（2025 Oct/Nov · 0654/23 · Question 31 · Extended）

【答案】C

【解析】蒸发时，能量较大的粒子从液体表面逃逸。

剩余粒子的平均能量减小。

故选 C。

7.

P0222 | 2023 Oct/Nov | 0654/12 | Q33 | Core
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P0224 | 2026 May/Jun | 0654/13 | Q35 | Core

P0225 | 2023 Oct/Nov | 0654/11 | Q32 | Core

11  
 

© UCLES 2023 0654/11/O/N/23 [Turn over 

30 The diagram shows a child of weight 240 N sitting on a see-saw (teeter-totter) at a distance of 
1.6 m from the pivot. 

 

pivot

240 N

1.6 m

child

 
 

What is the moment of the weight of the child about the pivot, with the correct unit? 

A 150 N m B 150 N / m C 384 N m D 384 N / m 
 
 
31 Which two energy sources are both non-renewable? 

A oil and geothermal resources 

B oil and natural gas 

C tides and geothermal resources 

D tides and wind 
 
 

Someone wearing wet clothes can feel cold even on a warm day. 
 

Why do they feel cold? 

A Water gives out heat as it evaporates. 

B Water takes in heat as it evaporates. 

C Water vapour gives out heat as it condenses. 

D Water vapour takes in heat as it condenses. 
 
 
33 How is thermal energy transferred from the Sun through the vacuum of space? 

A by conduction and convection 

B by convection and radiation 

C by convection only 

D by radiation only 
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（2023 Oct/Nov · 0654/11 · Question 32 · Core）

【答案】B

【解析】湿衣服上的水蒸发时吸收能量，能量来自衣服和人体。

人体失去能量，因而感到冷。

故选 B。
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A liquid starts to evaporate. 
 

Which molecules escape and what happens to the temperature of the remaining liquid? 
 

 molecules  
that escape 

temperature of 
remaining liquid 

A less-energetic decreases 

B less-energetic increases 

C more-energetic decreases 

D more-energetic increases 
 
 
32 Water in a metal pan is heated on a gas burner. 
 

What are the main methods by which heat is transferred through the metal pan to the water and 
throughout the water? 

A conduction through the metal pan and convection in the water 

B convection through the metal pan and conduction in the water  

C convection through the metal pan and radiation in the water  

D radiation through the metal pan and conduction in the water 
 
 
33 The critical angle of water is 49. 
 

A ray of light from the bottom of a swimming pool has an angle of incidence of 50 at the surface 
of the water. 

 
What happens to the ray of light? 

A It is all refracted with an angle of refraction of 49. 

B It is partly reflected and partly refracted. 

C It is totally internally reflected with an angle of reflection of 50. 

D It travels along the surface of the water. 
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（2024 Oct/Nov · 0654/22 · Question 31 · Extended）

【答案】C

【解析】蒸发时，能量较大的分子从液体表面逃逸。

剩余分子的平均能量减小，液体温度降低。

故选 C。

题型 2：以壁面碰撞解释气体压强随温度或体积改变（考频★★★☆☆）

知识点 　 气体压强是气体粒子持续碰撞容器壁所产生的单位面积作用力；粒子不停地做无规则运动。

一定质量的气体体积不变时，热力学温度越高，粒子的平均动能越 ，碰壁更频繁且碰撞作用更

强，压强越大。

一定质量的气体温度不变时，体积越小，粒子碰壁越 ；平均速率不变，压强越大。

热力学温度、压强和体积的 SI 单位分别为 K、Pa 和 m3。

答案：大；频繁

怎么认 　 题目出现密闭气体的温度或体积改变，并问压强或粒子运动时，先判断碰壁频率和碰撞作用

强弱。

例题 1

P0280 | 2026 Feb/Mar | 0654/12 | Q31 | Core
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30 A cylinder of weight W and cross-sectional area X exerts a pressure P on the ground. 
 

X
ground

 
 

Some changes are made to W and to X. 
 

Which row shows a situation that produces the same pressure P on the ground? 
 

 W X 

A doubled doubled 

B doubled halved 

C unchanged doubled 

D unchanged halved 
 
 

The graph shows the temperature of a sample of gas as it is heated and cooled over a period  
of time. 

 
At which point on the graph do the particles of the gas have maximum kinetic energy? 

 

temperature

time
0

0

A

B

C

D

 
 
 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-256DF9F594

12 

© Cambridge University Press & Assessment 2026 0654/12/F/M/26  

30 A cylinder of weight W and cross-sectional area X exerts a pressure P on the ground. 
 

X
ground

 
 

Some changes are made to W and to X. 
 

Which row shows a situation that produces the same pressure P on the ground? 
 

 W X 

A doubled doubled 

B doubled halved 

C unchanged doubled 

D unchanged halved 
 
 

The graph shows the temperature of a sample of gas as it is heated and cooled over a period  
of time. 

 
At which point on the graph do the particles of the gas have maximum kinetic energy? 

 

temperature

time
0

0

A

B

C

D

 
 
 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-256DF9F594

12 

© Cambridge University Press & Assessment 2026 0654/12/F/M/26  

30 A cylinder of weight W and cross-sectional area X exerts a pressure P on the ground. 
 

X
ground

 
 

Some changes are made to W and to X. 
 

Which row shows a situation that produces the same pressure P on the ground? 
 

 W X 

A doubled doubled 

B doubled halved 

C unchanged doubled 

D unchanged halved 
 
 

The graph shows the temperature of a sample of gas as it is heated and cooled over a period  
of time. 

 
At which point on the graph do the particles of the gas have maximum kinetic energy? 

 

temperature

time
0

0

A

B

C

D

 
 
 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-256DF9F594

P0281 | 2026 May/Jun | 0654/11 | Q37 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

138
137

（2026 Feb/Mar · 0654/12 · Question 31 · Core）

解：气体粒子的平均动能随温度升高而增大。

由图得 C 点温度最高，故 C 点粒子的平均动能最大。故选 C。

110
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A gas is stored in a sealed container. The particles of the gas exert a pressure on the  
container walls. 

 
What causes this pressure? 

A The particles are attracted by the container walls. 

B The particles collide with each other. 

C The particles collide with the container walls. 

D The particles repel each other. 
 
 
32 Over a period of time, it is observed that the temperature of the Earth increases slightly. 
 

Which statement about the Earth explains this observation? 

A No radiation is absorbed or emitted. 

B More radiation is absorbed than is emitted. 

C More radiation is emitted than is absorbed. 

D Radiation is emitted and absorbed at the same rate. 
 
 
33 A radio transmitter emits radio waves with a frequency of 1.25 × 108

 Hz. The most suitable aerial 
for this frequency is 4

1  of a wavelength long. 
 

The speed of radio waves is 3.0 × 108
 m / s. 

 
What is the length of the most suitable aerial? 

A 0.10 m B 0.60 m C 2.4 m D 9.6 m 
 
 
34 A glass block on a laboratory bench is surrounded by air. Light travels in the glass block and 

reaches the edge of the block. The angle of incidence at the edge is much smaller than the 
critical angle. 

 
What happens to the light? 

A All of the light emerges into the air. 

B All of the light is reflected back into the block. 

C Some of the light emerges into the air and some is reflected back into the block. 

D Some of the light is reflected back into the block and some travels along the edge of  
the block. 
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【答案】C

【解析】气体粒子不断运动并与容器壁碰撞，对壁产生作用力，从而形成气体压强。故选 C。
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P0200 | 2022 May/Jun | 0654/22 | Q29 | Extended
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A fixed mass of gas is trapped in a container. The temperature of the gas is increased but the 
volume of the container does not change. 

 
How do the kinetic energy of the molecules and the pressure of the gas change? 

 
 kinetic energy pressure 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
34 The critical angle for diamond in air is 25°. Light travels faster in air than in diamond. 
 

Which diagram shows the path of light passing from diamond into air? 
 

A

air

diamond

B

air

diamond

C

air

diamond

D

20°

air

diamond

30°

30°
20°  

 
 
35 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 

12 

© UCLES 2022 0654/23/O/N/22  

A fixed mass of gas is trapped in a container. The temperature of the gas is increased but the 
volume of the container does not change. 

 
How do the kinetic energy of the molecules and the pressure of the gas change? 

 
 kinetic energy pressure 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
34 The critical angle for diamond in air is 25°. Light travels faster in air than in diamond. 
 

Which diagram shows the path of light passing from diamond into air? 
 

A

air

diamond

B

air

diamond

C

air

diamond

D

20°

air

diamond

30°

30°
20°  

 
 
35 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 

12 

© UCLES 2022 0654/23/O/N/22  

A fixed mass of gas is trapped in a container. The temperature of the gas is increased but the 
volume of the container does not change. 

 
How do the kinetic energy of the molecules and the pressure of the gas change? 

 
 kinetic energy pressure 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
34 The critical angle for diamond in air is 25°. Light travels faster in air than in diamond. 
 

Which diagram shows the path of light passing from diamond into air? 
 

A

air

diamond

B

air

diamond

C

air

diamond

D

20°

air

diamond

30°

30°
20°  

 
 
35 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 

P0202 | 2023 Oct/Nov | 0654/23 | Q32 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

113

139

（2022 Oct/Nov · 0654/23 · Question 33 · Extended）

【答案】D

【解析】温度升高，分子的平均动能增大，平均速率增大。

容积不变，分子碰壁更频繁且碰撞作用更强，气体压强增大。故选 D。

3.
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29 A person uses a bar that is 3.0 m long to lift a rock of weight 900 N off the ground. There is a pivot 
under the bar at 0.50 m from the rock. 

 
The person pushes vertically downwards on the other end of the bar from the rock, as shown. 

 
rock

pivot

0.50 m

bar

3.0 m

force

 
 

Ignore the weight of the bar. 
 

What is the minimum force needed to lift the rock off the ground? 

A 150 N B 180 N C 4500 N D 5400 N 
 
 
30 Which energy resource does not have the Sun as its source of energy? 

A coal 

B geothermal 

C hydroelectric 

D water waves 
 
 

A sample of gas is sealed inside a container. 
 

The volume of the container is slowly decreased. The temperature of the gas remains constant. 
 

Which row describes and explains what happens to the pressure of the gas? 
 

 description explanation 

A pressure decreases molecules collide with the container at lower speed 

B pressure decreases molecules collide with the container less frequently 

C pressure increases molecules collide with the container at greater speed 

D pressure increases molecules collide with the container more frequently 
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【答案】D

【解析】温度不变，分子的平均动能和平均速率不变。

体积减小，分子与容器壁碰撞更频繁，压强增大。故选 D。

111



4.

P0205 | 2026 May/Jun | 0654/13 | Q30 | Core

P0206 | 2026 May/Jun | 0654/11 | Q30 | Core

P0207 | 2023 May/Jun | 0654/22 | Q30 | Extended

P0208 | 2023 Feb/Mar | 0654/22 | Q31 | Extended
12 

© UCLES 2023 0654/22/F/M/23  

Some gas is put in a sealed metal container of constant volume. 
 

The gas is now cooled. 
 

What happens to the average speed of the gas molecules, and what happens to the pressure of 
the gas? 

 

 average speed 
of molecules pressure of gas 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
32 Four liquid-in-glass thermometers are made with different bulb sizes and different tube diameters. 
 

Which thermometer is the most sensitive? 
 

 bulb size tube diameter 

A large large 

B large small 

C small large 

D small small 
 
 
33 A water wave passes point Y. 
 

A student counts how many wave crests pass point Y in 30 seconds. 
 

Using only this information, what can the student calculate? 

A the amplitude of the wave 

B the frequency of the wave 

C the speed of the wave 

D the wavelength of the wave 
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（2023 Feb/Mar · 0654/22 · Question 31 · Extended）

【答案】A

【解析】气体冷却后，分子的平均动能减小，平均速率减小。

容积不变，分子碰壁频率降低且碰撞作用减弱，气体压强减小。故选 A。

5.

P0268 | 2022 May/Jun | 0654/22 | Q36 | Extended

P0269 | 2025 Feb/Mar | 0654/22 | Q31 | Extended
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29 The diagrams show uniform metre rulers each pivoted at the 50 cm mark. Different weights are 
placed on the rulers at different distances from the 0 cm end. 

 
Which ruler rotates in a clockwise direction? 
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30 Which expression gives the kinetic energy of an object of mass m travelling at speed v ? 

A 2
1   m  v 

B 2
1   m  v 

2 

C 2
1   (m  v)2 

D ( 2
1   m  v)2 

 
 

Gas is trapped in a container. 
 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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31 Gas is trapped in a container. 

The piston is moved to the right. The temperature of the gas does not change. 
 

gas
piston moved
to the right

 
 

Which statement about the gas is correct? 

A The kinetic energy of the gas particles decreases. 

B The kinetic energy of the gas particles increases. 

C The pressure of the gas decreases. 

D The pressure of the gas increases. 
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144
（2025 Feb/Mar · 0654/22 · Question 31 · Extended）

【答案】C

【解析】温度不变，气体粒子的平均动能不变。

活塞向右移动，气体体积增大，粒子碰壁频率降低，压强减小。故选 C。

6.

P0277 | 2026 May/Jun | 0654/22 | Q32 | Extended
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30 The load–extension graph for a spring is shown. 
 

The unstretched length of the spring is 4.0 cm. 
 

4

3

2

1

0
0 2 4 6 8 10

extension / cm

load / N

 
 

When an object is suspended from the spring, the length of the spring is 9.0 cm. 
 

What is the weight of the object? 

A 1.6 N B 2.0 N C 3.6 N D 10 N 
 
 
31 Force F acts on area A and exerts pressure p. 
 

Which pressure is exerted by a force 2.0F that acts on an area 0.50A? 

A 0.50p B p C 2.0p D 4.0p 
 
 

A fixed mass of gas in a container is at constant temperature. 
 

The gas is compressed into a smaller volume. This causes the pressure of the gas to change. 
 

Which statement explains why the pressure of the gas changes? 

A The gas particles collide with the walls of the container at higher speed. 

B The gas particles collide with the walls of the container at lower speed. 

C The gas particles collide with the walls of the container less frequently. 

D The gas particles collide with the walls of the container more frequently. 
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【答案】D

【解析】温度不变，气体粒子的平均速率不变。

气体被压缩后体积减小，粒子与容器壁碰撞更频繁，压强增大。故选 D。

7.

P0203 | 2022 Oct/Nov | 0654/23 | Q29 | Extended

P0204 | 2023 Oct/Nov | 0654/12 | Q32 | Core
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31 A horizontal force acts on a block. 
 

The block moves in the direction of the force. 
 

Which two quantities affect the work done by the force on the block? 

A magnitude of force and distance moved 

B magnitude of force and mass of block 

C magnitude of force and volume of block 

D magnitude of force and weight of block 
 
 

A gas is contained in a cylinder of constant volume. 
 

The gas is cooled. 
 

What happens to the speed of the molecules of the gas and to the pressure of the gas? 
 

 speed of 
molecules 

pressure 
of gas 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
33 Which statement about the relative thermal expansion of solids, liquids and gases is correct? 

A Solids expand least, gases expand most. 

B Solids expand least, liquids expand most. 

C Gases expand least, liquids expand most. 

D Gases expand least, solids expand most. 
 
 
34 The amplitude of a sound wave increases, and the frequency of the wave decreases. 
 

What is the effect on the loudness of the sound and on the pitch of the sound? 
 

 loudness pitch 

A greater higher 

B greater lower 

C less higher 

D less lower 
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（2023 Oct/Nov · 0654/12 · Question 32 · Core）

【答案】A

【解析】气体冷却后，分子的平均动能减小，运动速率减小。

容积不变，分子碰壁频率降低且碰撞作用减弱，气体压强减小。故选 A。

8.

P0199 | 2024 May/Jun | 0654/11 | Q30 | Core

P0200 | 2022 May/Jun | 0654/22 | Q29 | Extended

P0201 | 2022 Oct/Nov | 0654/23 | Q33 | Extended

P0202 | 2023 Oct/Nov | 0654/23 | Q32 | Extended
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31 An electric motor transfers 4000 J of electrical energy to useful energy and 12 000 J of electrical 
energy is wasted. 

 
What is the efficiency of the motor? 

A 25% B 33% C 50% D 75% 
 
 

The pressure of a gas in a container is caused by gas molecules colliding with the walls. 
 

The pressure can be increased by heating the gas or by reducing its volume. 
 

Which row explains why the pressure increases in each case? 
 

 heating the gas reducing the volume 

A collisions more frequent and harder collisions more frequent and harder 

B collisions more frequent and harder collisions more frequent only 

C collisions harder only collisions more frequent and harder 

D collisions harder only collisions more frequent only 
 
 
33 Which statement explains why metals are better thermal conductors than non-metals? 

A Atoms in metals are fixed in a lattice by bonds. 

B Atoms in metals vibrate about fixed positions. 

C Metals contain free electrons. 

D Metals contain free protons. 
 
 
34 The sound heard from the siren of a police car becomes quieter and lower pitched as the car 

moves away from an observer. 
 

Which row describes what happens to the amplitude and frequency of the sound wave heard by 
the observer? 

 
 amplitude frequency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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（2023 Oct/Nov · 0654/23 · Question 32 · Extended）

【答案】B

【解析】加热气体时，粒子的平均速率增大，碰壁更频繁，每次碰撞的作用更强。

减小体积时，壁面间距减小，粒子碰壁更频繁，而碰撞作用强弱不变。故选 B。

题型 3：从起止状态或粒子排列给相变命名（考频★★★☆☆）

知识点 　 固体中粒子紧密且排列规则，液体中粒子紧密但排列不规则，气体中粒子相距很远。

固态变为液态称 （melting），液态变为固态称 （solidification）。

液态变为气态可由蒸发或沸腾发生，气态变为液态称 （condensation）。

判断相变必须确定起始物态、最终物态和变化方向；温度常用 °C 表示，相变中粒子本身大小不变。

答案：熔化；凝固；凝结

113



怎么认 　 题目出现起止物态、粒子排列或相变箭头时，先判定两端物态，再按方向写相变名称。

例题 1

P0277 | 2026 May/Jun | 0654/22 | Q32 | Extended

P0278 | 2025 Oct/Nov | 0654/11 | Q31 | Core

P0279 | 2022 Feb/Mar | 0654/12 | Q32 | Core
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30 A crane does work on a load by lifting it vertically upwards. 
 

load

 
 

Which action decreases the work done on the load? 

A lifting the load higher 

B lifting the load more slowly 

C reducing the mass of the load 

D using a more powerful crane 
 
 
31 Which source of energy is non-renewable? 

A hydroelectric 

B nuclear fission 

C tides 

D waves 
 
 

The diagram shows the change in the arrangement of the atoms in a substance that is changing 
state. 

 

changes to

 
 

What is the change of state? 

A boiling 

B condensation 

C melting 

D solidification 
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（2022 Feb/Mar · 0654/12 · Question 32 · Core）

解：左图粒子紧密且排列不规则，表示液态；右图粒子紧密且排列规则，表示固态。

由液态变为固态，变化名称为凝固。故选 D。

针对练习

1.

12 
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32 A skier starts from rest at P, accelerates down a slope and then comes to rest at Q. 
 

P

Q

skier

 
 

Which series of energy transfers takes place? 

A elastic potential (strain) energy → kinetic energy → thermal energy 

B gravitational potential energy → kinetic energy → thermal energy 

C kinetic energy → elastic potential (strain) energy → thermal energy 

D kinetic energy → gravitational potential energy → thermal energy 
 
 

Which term describes a gas changing into a liquid? 

A boiling 

B condensation 

C evaporation 

D melting 
 
 
34 A man stands 420 m away from a high wall. He bangs a drum once and starts a stop-watch at the 

same time. When he hears an echo from the wall, the stop-watch reads 2.4 s. 
 

What is the speed of sound, calculated from this information? 

A 87.5 m / s B 175 m / s C 330 m / s D 350 m / s 
 
 
35 A student stands in front of a plane mirror on a wall. 
 

Which statement about the image of the student is not correct? 

A The image is laterally inverted (left to right). 

B The image is smaller than the student. 

C The image is upright. 

D The student and the image are equal distances from the mirror. 
 
 

12 

© UCLES 2023 0654/11/M/J/23  

32 A skier starts from rest at P, accelerates down a slope and then comes to rest at Q. 
 

P

Q

skier

 
 

Which series of energy transfers takes place? 

A elastic potential (strain) energy → kinetic energy → thermal energy 

B gravitational potential energy → kinetic energy → thermal energy 

C kinetic energy → elastic potential (strain) energy → thermal energy 

D kinetic energy → gravitational potential energy → thermal energy 
 
 

Which term describes a gas changing into a liquid? 

A boiling 

B condensation 

C evaporation 

D melting 
 
 
34 A man stands 420 m away from a high wall. He bangs a drum once and starts a stop-watch at the 

same time. When he hears an echo from the wall, the stop-watch reads 2.4 s. 
 

What is the speed of sound, calculated from this information? 

A 87.5 m / s B 175 m / s C 330 m / s D 350 m / s 
 
 
35 A student stands in front of a plane mirror on a wall. 
 

Which statement about the image of the student is not correct? 

A The image is laterally inverted (left to right). 

B The image is smaller than the student. 

C The image is upright. 

D The student and the image are equal distances from the mirror. 
 
 

P0213
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（2023 May/Jun · 0654/11 · Question 33 · Core）

【答案】B

【解析】由气态变为液态，变化名称为凝结（condensation）。故选 B。

2.

P0277 | 2026 May/Jun | 0654/22 | Q32 | Extended

P0278 | 2025 Oct/Nov | 0654/11 | Q31 | Core

9  
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28 Two identical beakers each contain different volumes of the same liquid. 
 

The mass of the beakers is measured using a balance. 
 

The diagram shows the volume of the liquid and the reading on the balance for each beaker. 
 

170 g

beaker

balance

25 cm3 liquid

210 g

beaker

balance

75 cm3 liquid

 
 

What is the density of the liquid? 

A 0.53 g / cm3 B 0.80 g / cm3 C 1.3 g / cm3 D 2.8 g / cm3 
 
 
29 What is a unit of energy? 

A W B N C kg D J 
 
 
30 Which method of generating electrical power causes carbon dioxide to be released into the 

atmosphere? 

A combustion of fossil fuels 

B nuclear fission 

C use of solar cells 

D use of wind turbines 
 
 

Which labelled arrow on the diagram represents condensation? 
 

liquid

solid

gas
A

C

B

D
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136

（2025 Oct/Nov · 0654/11 · Question 31 · Core）

【答案】A

【解析】凝结是气态变为液态。

图中箭头 A 由气体指向液体，表示凝结。故选 A。

114



3.

P0214 | 2026 May/Jun | 0654/11 | Q31 | Core

P0215 | 2024 Oct/Nov | 0654/12 | Q32 | Core
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30 A worker exerts a force on a box to move it across a horizontal surface. 
 

Which of the two quantities in the table affect the amount of work done by the force? 
 

 magnitude of 
the force 

distance moved 
by the box 

 

A   key 

B    = affects the work done 

C    = does not affect the work done 

D    
 
 
31 What is the useful energy transfer in a wind turbine? 

A electrical energy to thermal energy 

B gravitational potential energy to kinetic energy 

C kinetic energy to electrical energy 

D thermal energy to gravitational potential energy 
 
 

What are the names for the changes of state between solids, liquids and gases? 
 

 solid to liquid liquid to gas 

A melting condensation 

B melting evaporation 

C solidification condensation 

D solidification evaporation 
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P0216 | 2026 May/Jun | 0654/11 | Q32 | Core

P0217 | 2022 May/Jun | 0654/11 | Q33 | Core
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132

（2024 Oct/Nov · 0654/12 · Question 32 · Core；同题：2024 Oct/Nov · 0654/13 · Question 32 · Core）

【答案】B

【解析】由相变名称得，固态变为液态是熔化，液态变为气态是蒸发。

对应 melting 和 evaporation，故选 B。

4.

P0282 | 2022 Feb/Mar | 0654/12 | Q37 | Core

P0283 | 2023 May/Jun | 0654/23 | Q32 | Extended

11  
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31 What is the definition of efficiency? 

A 
outputenergy  useful

inputenergy   100% 

B 
energy wasted
inputenergy   100% 

C 
inputenergy 

outputenergy  useful   100% 

D 
inputenergy 

energy wasted   100% 

 
 

The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  
Q represent two changes of state. 

 

Q

P

 
 

Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 

C melting condensation 

D melting solidification 
 
 
33 A sound wave has a frequency of 16 kHz. The speed of sound is 320 m / s. 
 

What is the wavelength of the wave? 

A 0.020 m B 0.050 m C 20 m D 50 m 
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（2023 May/Jun · 0654/23 · Question 32 · Extended）

【答案】B

【解析】P 中粒子由紧密无序变为相距很远，即液态变为气态，为蒸发。

Q 中粒子由紧密无序变为紧密有序，即液态变为固态，为凝固。故选 B。
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5.

P0274 | 2024 May/Jun | 0654/21 | Q35 | Extended

P0275 | 2024 May/Jun | 0654/23 | Q35 | Extended

P0276 | 2025 May/Jun | 0654/22 | Q32 | Extended
11  
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Liquid water boils at 100 °C to produce steam. The volume of the steam at 100 °C is much greater 
than the volume of the liquid water. 

 
Which statement explains the increase in volume at 100 °C? 

A The water molecules move faster in steam than in liquid water. 

B The water molecules are further apart in steam than in liquid water. 

C The water molecules are larger in steam than in liquid water. 

D The water molecules are regularly arranged in liquid water but are randomly arranged in 
steam. 

 
 
33 A wave approaches a gap in a barrier. The gap is the same size as the wavelength of the wave. 

The arrow shows the direction of the wave. 
 

Which diagram shows what happens to the wave after it passes through the gap? 
 

A B

C D

 
 
 
34 What is the difference between a real image and a virtual image? 

A A real image can be shown on a screen, but a virtual image cannot. 

B A real image is always formed by a magnifying glass. 

C A real image is always formed by a plane mirror. 

D A virtual image can be shown on a screen, but a real image cannot. 
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（2025 May/Jun · 0654/22 · Question 32 · Extended）

【答案】B

【解析】液态水变为水蒸气时，水分子本身大小不变，但分子间距显著增大。

相同数量的水分子占据的体积因而增大。故选 B。

题型 4：比较热胀冷缩大小并处理孔或不同材料（考频★★★☆☆）

知识点 　 物体受热通常膨胀，遇冷通常收缩；热胀冷缩的大小指温度改变时长度、面积或体积的改变量。

在初始体积相同、温度变化相同且压强不变时，体积膨胀由小到大通常为 。

均匀材料受热时，外形与孔洞一同 ，冷却时一同缩小；异种材料在相同温度变化下，热膨胀程

度较大的材料尺寸变化 。

温度变化量可用 °C 或 K 表示，体积变化量可用 cm³ 或 m³ 表示；同一温差用 °C 与 K 表示时数值相同。

答案：固体、液体、气体；增大；较大

怎么认 　 题目出现固、液、气比较、带孔物体、异种材料或定压气体加热时，先判断各部分的伸缩方

向和大小。

例题 1

P0260 | 2023 Oct/Nov | 0654/22 | Q35 | Extended

P0261 | 2025 Oct/Nov | 0654/22 | Q31 | Extended

P0262 | 2022 Oct/Nov | 0654/21 | Q33 | Extended

11  
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30 An object of mass 2.0 kg is acted upon by a force of 3.0 N and a force of 7.0 N. 
 

The directions of the forces are shown. 
 

object

7.0 N 3.0 N
 

 
What is the acceleration of the object? 

A 0.20 m / s2 B 0.50 m / s2 C 2.0 m / s2 D 5.0 m / s2 
 
 
31 Which electrical device transfers chemical energy into electrical energy? 

A battery 

B lamp 

C electric motor 

D television 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 

Equal volumes of a gas, a liquid and a solid are heated through the same temperature difference 
at constant pressure. 

 
Which statement about their expansions is correct? 

A The gas expands the most. 

B The liquid expands the most. 

C The solid expands the most. 

D The gas, the liquid and the solid all expand by the same amount. 
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P0263 | 2025 Oct/Nov | 0654/23 | Q31 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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143

（2022 Oct/Nov · 0654/21 · Question 33 · Extended）

解：由固体、液体、气体的相对热膨胀规律，在初始体积相同、温度变化相同且压强不变时，固体的体积

增加量最小，液体其次，气体最大。

故选 A。

116



针对练习

1.

P0257 | 2024 Feb/Mar | 0654/22 | Q32 | Extended
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30 Which list of energy sources contains only non-renewable sources? 

A coal, gas, nuclear fission 

B coal, gas, geothermal 

C gas, geothermal, nuclear fission 

D gas, solar, wind 
 
 
31 The more energetic molecules of a liquid are escaping from its surface, causing the liquid to cool. 

What is happening to the liquid? 

A It is boiling. 

B It is condensing. 

C It is evaporating. 

D It is melting. 
 
 

When solids, liquids and gases are heated, they expand. 
 

What is the order of the expansions of solids, liquids and gases, from smallest to largest? 

A gas  liquid  solid 

B liquid  gas  solid 

C solid  gas  liquid 

D solid  liquid  gas 
 
 
33 An object is placed in front of a mirror on a wall. 
 

Which statement about the image formed by the mirror is correct? 

A The image and the object are equal distances from the mirror. 

B The image is diminished (smaller than the object). 

C The image is enlarged (larger than the object). 

D The image is inverted (upside down). 
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P0259 | 2022 Oct/Nov | 0654/22 | Q37 | Extended
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142

（2024 Feb/Mar · 0654/22 · Question 32 · Extended）

【答案】D

【解析】由固体、液体、气体的相对热膨胀规律，固体膨胀最小，液体其次，气体最大。

故由小到大的顺序为固体、液体、气体。故选 D。

2.

P0222 | 2023 Oct/Nov | 0654/12 | Q33 | Core
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31 A horizontal force acts on a block. 
 

The block moves in the direction of the force. 
 

Which two quantities affect the work done by the force on the block? 

A magnitude of force and distance moved 

B magnitude of force and mass of block 

C magnitude of force and volume of block 

D magnitude of force and weight of block 
 
 
32 A gas is contained in a cylinder of constant volume. 
 

The gas is cooled. 
 

What happens to the speed of the molecules of the gas and to the pressure of the gas? 
 

 speed of 
molecules 

pressure 
of gas 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 

Which statement about the relative thermal expansion of solids, liquids and gases is correct? 

A Solids expand least, gases expand most. 

B Solids expand least, liquids expand most. 

C Gases expand least, liquids expand most. 

D Gases expand least, solids expand most. 
 
 
34 The amplitude of a sound wave increases, and the frequency of the wave decreases. 
 

What is the effect on the loudness of the sound and on the pitch of the sound? 
 

 loudness pitch 

A greater higher 

B greater lower 

C less higher 

D less lower 
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【答案】A

【解析】由相对热膨胀规律，固体膨胀最少，气体膨胀最多。

故选 A。

3.
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A glass jar in a warm room has a metal lid that is easy to remove. 
 

glass jar

metal lid

 
 

The jar with the lid on is left in a refrigerator overnight. 
 

In the morning, the lid of the jar is difficult to remove. 
 

Which statement is an explanation of what happens when the jar is in the refrigerator? 

A The glass jar contracted more than the metal lid. 

B The metal lid contracted more than the glass jar. 

C The glass jar expanded more than the metal lid. 

D The metal lid expanded more than the glass jar. 
 
 
33 A beaker contains water that is all at 20 C. 
 

A convection current is started in the water, as shown in the diagram. 
 

Four points are labelled W, X, Y and Z. 
 

W X

Z Y

water

 
 

Which two actions can each, on their own, cause this convection current? 

A cooling the water at W or heating the water at Y 

B cooling the water at W or heating the water at Z 

C cooling the water at X or heating the water at Y 

D cooling the water at X or heating the water at Z 
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（2024 May/Jun · 0654/11 · Question 32 · Core）

【答案】B

【解析】放入冰箱后温度降低，金属盖和玻璃罐均收缩。金属盖的热胀冷缩程度大于玻璃，故金属盖的

117



内径减小得更多。

故选 B。

4.

P0396 | 2023 May/Jun | 0654/12 | Q34 | Core

P0397 | 2023 May/Jun | 0654/13 | Q34 | Core

P0398 | 2024 May/Jun | 0654/12 | Q32 | Core
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A copper disc has a hole at its centre that is slightly too small to fit over a copper cylinder. 
 

copper cylinder

copper disc

 
 

How can the disc be fitted over the cylinder? 

A Cool the disc and then fit it over the cylinder. 

B Cool the disc, heat the cylinder and then fit the disc over the cylinder. 

C Heat the cylinder and then fit it through the hole in the disc. 

D Heat the disc and then fit it over the cylinder. 
 
 
33 The diagram shows a ray of light travelling from glass into air. 
 

Which labelled arrow shows the path of the light in the air? 
 

air
glass

A
B

C
D

ray of light  
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（2024 May/Jun · 0654/12 · Question 32 · Core；同题：2024 May/Jun · 0654/13 · Question 32 · Core）

【答案】D

【解析】铜圆盘受热时，各部分按相同比例膨胀，中央孔的直径也随之增大。

加热圆盘可使孔大到能套过铜圆柱。故选 D。

5.
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P0247 | 2024 May/Jun | 0654/23 | Q32 | Extended
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30 A weightless L-shaped beam is pivoted as shown. 
 

A load of mass 2.4 kg is suspended from the beam at point X. The beam is held in equilibrium by 
a horizontal force F acting at the point shown. 

 

15 cm

30 cm

F

X

pivotload

 
 

The gravitational field strength g is 10 N / kg. 
 

What is F ? 

A 4.8 N B 48 N C 72 N D 720 N 
 
 
31 Four different kettles contain different masses of water. 
 

They are used to heat the water from room temperature to boiling point. 
 

The kettles take different times to do this. 
 

Which kettle has the lowest useful power output? 
 

 
mass of  
water / g 

time to heat  
water to boiling 
point / minute 

A 1000 3.0 

B 1000 5.0 

C 2500 3.0 

D 2500 5.0 
 
 

A gas in a balloon is heated at constant pressure. 
 

What happens to the gas? 

A Its density decreases. 

B Its mass decreases. 

C Its temperature decreases. 

D Its volume decreases. 
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（2024 May/Jun · 0654/23 · Question 32 · Extended）

【答案】A

【解析】定压加热时，气体温度升高，体积 𝑉  增大，质量 𝑚 不变。

𝜌 = 𝑚
𝑉

故密度 𝜌 减小。故选 A。

题型 5：布朗运动中分清可见颗粒与撞击它的分子（考频★★☆☆☆）

知识点 　 悬浮在气体中的微小烟尘颗粒所作的无规则运动称为 运动。

这种运动由不断运动的 分子从各方向对可见颗粒作不均匀碰撞引起，是物质的粒子运动模型

的证据。

观察对象是烟尘等悬浮微粒，撞击者是不能用普通显微镜看见的气体分子；光只使烟尘颗粒便于观察。

温度升高时，气体分子的平均速率 ；布朗运动本身不是带单位的物理量。

答案：布朗；气体；增大

118



怎么认 　 题目出现烟尘微粒随机运动或布朗运动时，先分清可见颗粒是烟尘，撞击者是气体分子。

例题 1

P0230 | 2023 May/Jun | 0654/12 | Q31 | Core
12 
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Which statement about gas particles is not correct? 

A Increasing the temperature of a gas makes the gas particles move more slowly. 

B The gas particles are in constant random motion. 

C The pressure of a gas is caused by the collision of gas particles with the container. 

D Very small particles suspended in a gas are in constant random motion. 
 
 
32 Two methods of cooking are grilling under a red-hot heater and frying in a shallow metal pan. 
 

method 2: fryingmethod 1: grilling

shallow
metal pan

food

food

air

heater

 
 

How does thermal energy pass through the air to reach the food in method 1 and how does 
thermal energy pass through the bottom of the metal pan in method 2? 

 
 method 1 method 2 

A convection conduction 

B convection radiation 

C radiation conduction 

D radiation radiation 
 
 
33 What is the name of the distance between two consecutive crests of a water wave? 

A amplitude 

B frequency 

C speed 

D wavelength 
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32 · Extended）

解：温度升高，气体分子的平均速率增大，故 A 错；气体分子不断作无规则运动，B 对。

气体分子碰撞容器壁形成气体压强，C 对；悬浮微粒受气体分子不均匀碰撞而作无规则运动，D 对。

故选 A。

针对练习

1.

P0264 | 2026 May/Jun | 0654/23 | Q32 | Extended

P0265 | 2023 May/Jun | 0654/22 | Q32 | Extended

P0266 | 2023 Oct/Nov | 0654/23 | Q37 | Extended

P0267 | 2025 May/Jun | 0654/21 | Q31 | Extended
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29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 

Which statement explains why smoke particles are made to move by other particles in  
Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 
32 Some materials use atomic or molecular lattice vibrations and some materials use the movement 

of delocalised electrons for thermal conduction. 
 

Which row shows the correct materials? 
 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
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【答案】C

【解析】布朗运动中，可见的烟尘颗粒受到更小、运动更快的气体分子的不均匀碰撞。

故选 C。

2.
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28 A stop-watch is used to measure a time interval. 
 

When the stop-watch is started, it reads 0 minutes 45 seconds. 
 

When the stop-watch is stopped, it reads 3 minutes 25 seconds. 
 

How much time elapses between the two readings? 

A 2 minutes 40 seconds 

B 3 minutes 20 seconds 

C 3 minutes 40 seconds 

D 4 minutes 10 seconds 
 
 
29 Which quantities are affected by gravitational field strength? 

A mass and weight 

B mass only 

C volume and weight 

D weight only 
 
 
30 Which row shows the unit of work done and the unit of power? 
 

 work 
done power 

A joule joule 

B joule watt 

C watt joule 

D watt watt 
 
 

When a beam of light shines into a room, dust is seen in the air. 
 

Each dust particle has a rapid and random motion. 
 

What does this random motion provide evidence for? 

A the dust particles are atoms 

B the dust particles are molecules 

C the kinetic particle model of matter 

D the transfer of energy by light 
 
 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-93FF33A261
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【答案】C

【解析】尘埃颗粒的无规则运动由空气分子从各方向的不均匀碰撞产生，为物质的粒子运动模型提供证

据。

故选 C。
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A beam of light shines through a sealed transparent box. 
 

The box contains air and smoke. 
 

The air and smoke are viewed with a microscope. 
 

Particles are seen moving randomly. 
 

Which row shows the particles that are seen and describes why the particles move randomly? 
 

 particles why the particles  
move randomly 

A air they collide with other air particles 

B air they collide with the light 

C smoke they collide with air particles 

D smoke they collide with the light 
 
 
32 Which row describes a difference between evaporation of a liquid and boiling of a liquid? 
 

 evaporation boiling 

A 
 

temperature of liquid 
remains constant 

temperature of liquid 
decreases 

B 
 

temperature of liquid 
decreases 

temperature of liquid 
remains constant 

C 
 

occurs throughout 
the liquid 

occurs only at the 
surface of the liquid 

D 
 

occurs at a fixed 
temperature 

occurs at any 
temperature 

 
 
33 The speed of sound in air is 340 m / s. 
 

What is the range of wavelengths of sound in air that is audible to humans? 

A 59 mm to 59 m 

B 17 mm to 17 m 

C 59 m to 59 km 

D 17 m to 17 km 
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【答案】C

【解析】显微镜中可见的是烟尘颗粒，空气分子太小，不能被看见。

烟尘颗粒受到空气分子从各方向的不均匀碰撞，因而随机运动。

故选 C。

题型 6：以发生位置和温度区别蒸发与沸腾（考频★★☆☆☆）

知识点 　 汽化是液体由液态变为气态的过程，包括蒸发和沸腾。

蒸发可在 发生；若没有外界持续供热，蒸发使液体温度下降。

纯液体在一定压强下达到 温度时沸腾，沸腾发生在 ，继续吸热时温度保持不变。

沸点随压强而变；温度可用 °C 或 K 表示。

答案：任意温度下且只在液体表面；确定；整个液体中

怎么认 　 题目出现蒸发或沸腾的发生温度、位置或温度变化时，先按两种汽化方式的特征判断。

例题 1

P0271 | 2025 Oct/Nov | 0654/21 | Q31 | Extended
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29 The diagram shows the two vertical forces acting on an object of mass m falling through the air. 
 

F

W  
 

Which expression is equal to the magnitude of the vertical acceleration of the object? 

A ( – )W F
m

 B ( + )W F
m

 C 
( – )

m
W F

 D 
( + )

m
W F

 

 
 
30 The power of sunlight falling on each m2 of a solar panel is 200 W. 
 

The solar panel has an area of 2.0 m2. 
 

The efficiency of the solar panel is 20%. 
 

What is the useful power output of the solar panel? 

A 80 W B 400 W C 500 W D 2000 W 
 
 

Boiling is a process in which a liquid changes its state to become a gas. 
 

Which row describes the temperature at which boiling takes place and where it takes place in a 
pure liquid? 

 
 temperature where it takes place 

A at a definite temperature only at the surface of the liquid 

B at a definite temperature throughout the liquid 

C at any temperature only at the surface of the liquid 

D at any temperature throughout the liquid 
 
 
32 A wave passes a rock in the sea. Five complete wavelengths pass the rock in 20 s. 
 

What is the frequency of this wave? 

A 0.25 Hz B 4.0 Hz C 15 Hz D 100 Hz 
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Boiling is a process in which a liquid changes its state to become a gas. 

Which row describes the temperature at which boiling takes place and where it takes place in a 
pure liquid? 

 
 temperature where it takes place 
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145

（2025 Oct/Nov · 0654/21 · Question 31 · Extended）

解：纯液体在一定压强下达到确定温度时沸腾，且沸腾发生在整个液体中。故选 B。

120



针对练习

1.

P0253 | 2022 Oct/Nov | 0654/23 | Q38 | Extended

P0254 | 2025 May/Jun | 0654/21 | Q39 | Extended

P0255 | 2026 May/Jun | 0654/21 | Q31 | Extended
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29 A force is applied to the end of the handle of a spanner to turn a nut. 
 

The minimum force needed to turn the nut with this spanner is 50 N. 
 

50 N

nut

spanner  
 

What is an advantage of using a spanner with a longer handle to turn the nut? 

A It decreases the minimum force needed to turn the nut. 

B It increases the minimum force needed to turn the nut. 

C It decreases the moment needed to turn the nut. 

D It increases the moment needed to turn the nut. 
 
 
30 Which type of energy does an object store due to its motion? 

A elastic 

B gravitational potential 

C kinetic 

D nuclear 
 
 

Which statement about boiling or evaporation of a liquid is correct? 

A Boiling occurs at any temperature. 

B Boiling occurs only at the surface of the liquid. 

C Evaporation occurs only at a specific temperature. 

D Evaporation occurs only at the surface of the liquid. 
 
 
32 A solid metal transfers energy by thermal conduction. 
 

What causes this transfer? 

A atomic lattice vibrations and movement of delocalised electrons 

B atomic lattice vibrations only 

C movement of delocalised electrons only 

D change in density of the metal 
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142

（2026 May/Jun · 0654/21 · Question 31 · Extended）

【答案】D

【解析】蒸发可在任意温度下发生，且只发生在液体表面；沸腾在确定温度发生，并遍及整个液体。故

选 D。

2.

P0264 | 2026 May/Jun | 0654/23 | Q32 | Extended
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31 A beam of light shines through a sealed transparent box. 
 

The box contains air and smoke. 
 

The air and smoke are viewed with a microscope. 
 

Particles are seen moving randomly. 
 

Which row shows the particles that are seen and describes why the particles move randomly? 
 

 particles why the particles  
move randomly 

A air they collide with other air particles 

B air they collide with the light 

C smoke they collide with air particles 

D smoke they collide with the light 
 
 

Which row describes a difference between evaporation of a liquid and boiling of a liquid? 
 

 evaporation boiling 

A 
 

temperature of liquid 
remains constant 

temperature of liquid 
decreases 

B 
 

temperature of liquid 
decreases 

temperature of liquid 
remains constant 

C 
 

occurs throughout 
the liquid 

occurs only at the 
surface of the liquid 

D 
 

occurs at a fixed 
temperature 

occurs at any 
temperature 

 
 
33 The speed of sound in air is 340 m / s. 
 

What is the range of wavelengths of sound in air that is audible to humans? 

A 59 mm to 59 m 

B 17 mm to 17 m 

C 59 m to 59 km 

D 17 m to 17 km 
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31 A beam of light shines through a sealed transparent box. 
 

The box contains air and smoke. 
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133
144

（2026 May/Jun · 0654/23 · Question 32 · Extended）

【答案】B

【解析】蒸发时，液面上能量较大的分子逸出，液体的平均动能减小，温度下降；沸腾过程中，吸收的

能量用于汽化，温度保持不变。故选 B。

题型 7：由粒子间距与固定位置解释可压缩性和流动（考频★☆☆☆☆）

知识点 　 物质由微小粒子组成。固体粒子排列紧密，并在固定位置附近振动；液体粒子排列紧密，但

能相互滑过；气体粒子相距较远并自由运动。

物质容易被压缩，说明粒子间有较大的 ；固体和液体的粒子间距很小，不易被压缩。

物质能流动，说明粒子没有 ，可以相互移动；固体粒子的位置固定，不能流动。

可压缩性与流动性均为定性性质，不涉及单位。

答案：空隙；固定位置

121



怎么认 　 题目出现物质能否流动或是否容易压缩时，先判断粒子是否固定及粒子间距。

例题 1

P0253 | 2022 Oct/Nov | 0654/23 | Q38 | Extended

P0254 | 2025 May/Jun | 0654/21 | Q39 | Extended

P0255 | 2026 May/Jun | 0654/21 | Q31 | Extended

P0256 | 2024 Oct/Nov | 0654/21 | Q32 | Extended
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29 The length of a spring changes when a force is applied to stretch the spring. 
 

The table shows how the length of the spring depends on the force. 
 

force / N 0 1.0 2.0 3.0 4.0 5.0 

length of spring / cm 22 25 28 31 35 45 
 

What is the length of the spring when the limit of proportionality is reached? 

A exactly 22 cm 

B between 31 cm and 35 cm 

C exactly 35 cm 

D between 35 cm and 45 cm 
 
 
30 A see-saw (teeter-totter) rests on a pivot at its centre. 
 

NOT TO
SCALE  

 
A child of weight 250 N sits on one side of the see-saw at a distance of 1.6 m from the pivot. 

 
A second child balances the see-saw by sitting on the other side of the pivot at a distance of 
1.2 m from the pivot. 

 
What is the weight of the second child? 

A 190 N B 250 N C 330 N D 400 N 
 
 
31 The Sun is the source of energy for most energy resources. 
 

In which group of resources is energy input from the Sun the only source of energy? 

A coal, geothermal, gasoline 

B hydroelectric, tidal, waves 

C natural gas, solar, wind 

D nuclear, solar, wood 
 
 

A student observes that a substance X does not flow. 
 

Which statement about substance X is correct? 

A It can be either a gas or a liquid. 

B It can only be a gas. 

C It can only be a liquid. 

D It can only be a solid. 
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142

（2024 Oct/Nov · 0654/21 · Question 32 · Extended）

解：物质不能流动，说明其粒子在固定位置附近振动，不能相互滑过。

具有这一粒子特征的物态是固态。

故选 D。

针对练习

1.

P0214 | 2026 May/Jun | 0654/11 | Q31 | Core
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Which states of matter are easily compressed? 

A gases and liquids 

B gases only 

C liquids and solids 

D solids only 
 
 
32 A student uses an electric hairdryer to dry wet hair. 
 

The hairdryer blows hot air onto the wet hair. 
 

Which process dries the hair? 

A boiling 

B condensation 

C evaporation 

D solidification 
 
 
33 The diagram shows a ray of light striking a thin converging lens. The centre of the lens is marked 

X and the principal focus of the lens is marked F. 
 

thin converging lens

ray of light

FX

 
 

What happens to the ray after it passes through the lens? 

A It continues in its original direction. 

B It travels away from the principal focus F. 

C It travels through the centre of the lens X. 

D It travels towards the principal focus F. 
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【答案】B

【解析】气体粒子间距较大，受压时粒子间距可明显减小；液体和固体的粒子排列紧密，不易被压缩。

故选 B。

题型 8：相变过程中温度不变（考频★☆☆☆☆）

知识点 　 物质由固态变为液态的过程叫熔化，由液态变为气态的过程叫沸腾。

在一定压强下，纯物质熔化和沸腾时持续吸收能量，温度保持 。

熔化时的恒定温度叫 ，沸腾时的恒定温度叫 ；温度单位可用 °C 或 K。

答案：不变；熔点；沸点

怎么认 　 题目出现物质正在熔化或正在沸腾并问温度变化时，先判定温度保持不变。

例题 1

P0214 | 2026 May/Jun | 0654/11 | Q31 | Core

P0215 | 2024 Oct/Nov | 0654/12 | Q32 | Core

P0216 | 2026 May/Jun | 0654/11 | Q32 | Core

P0217 | 2022 May/Jun | 0654/11 | Q33 | Core
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30 A uniform plank is placed on a pivot, with its centre immediately above the pivot. A load of 10 N is 
suspended on the left, 45 cm from the pivot, and a load of 20 N is suspended on the right, 45 cm 
from the pivot. 

 

20 N
10 N

45 cm 45 cm

 
 

What happens to the plank? 

A The left-hand side moves down, the right-hand side moves up and the plank does not return 
to its horizontal position. 

B The left-hand side moves up, the right-hand side moves down and the plank does not return 
to its horizontal position. 

C The plank moves down on one side then returns to its horizontal position. 

D The plank remains horizontal without moving. 
 
 
31 A student walks up some steps at constant speed. 
 

Which two quantities provide enough information so that the useful power produced by the 
student can be calculated? 

A the weight of the student and the time taken 

B the weight of the student and the total height of the steps 

C the work done by the student and the time taken 

D the work done by the student and the total height of the steps 
 
 
32 Which energy resource does not use a turbine and generator to produce electricity? 

A geothermal 

B nuclear fission 

C solar cells 

D wind 
 
 

What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
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（2022 May/Jun · 0654/11 · Question 33 · Core；同题：2022 May/Jun · 0654/12 · Question 33 · Core、2022 May/Jun · 0654/21 · Question 

32 · Extended、2022 May/Jun · 0654/22 · Question 32 · Extended、2022 May/Jun · 0654/13 · Question 33 · Core、2022 May/Jun · 0654/23 

· Question 32 · Extended）
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解：熔化过程中，吸收的能量用于改变物态，温度不变；沸腾过程中，吸收的能量也用于改变物态，温度

不变。

故选 D。
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专题 9 温度、比热容与潜热

9.1 温度、比热容与潜热

题型 1：把测温仪器对应到物理量和测温性质（考频★★☆☆☆）

知识点 　 温度表示物体的冷热程度，常用单位是摄氏度（°C），热力学温度的单位是开尔文（K）。

测温仪器利用随温度变化的物理性质确定温度；液体温度计利用液体的 ，热电偶利用电势差。

在标准大气压下，摄氏温标的下定点是纯冰的 ，上定点是纯水的 ，分别定为 0 °C 和 

100 °C。
答案：体积；熔点；沸点

怎么认 　 题目出现测温仪器、摄氏温标定点或测温性质时，先把仪器、被测量与随温度变化的物理性

质对应。

例题 1

P0295 | 2024 Feb/Mar | 0654/12 | Q31 | Core

P0296 | 2022 May/Jun | 0654/12 | Q32 | Core
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What are used as the fixed points on the Celsius scale of temperature? 
 

 lower fixed point upper fixed point 

A melting point of salt solution boiling point of pure ethanol 

B melting point of salt solution boiling point of pure water 

C melting point of pure ice boiling point of pure ethanol 

D melting point of pure ice boiling point of pure water 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 
34 A thin, converging lens produces an inverted, enlarged image of an object. 
 

The image is formed on a screen. 
 

F is a principal focus of the lens. 
 

Which labelled point is a possible position for the object? 
 

F

DCBA

lens

 
 
 
35 Which statement about the electromagnetic spectrum is correct? 

A Gamma-radiation has a lower frequency than visible light. 

B Infrared radiation has a higher frequency than radio waves. 

C Microwaves have a smaller wavelength than ultraviolet radiation. 

D X-rays have a larger wavelength than visible light. 
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解：在标准大气压下，摄氏温标的下定点为纯冰的熔点，上定点为纯水的沸点。

故选 D。

针对练习

1.

m ∆T

E = mc∆T.

c − −

∆T

L E = mL

L

11  
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30 A uniform metre rule rests on a pivot at the 50 cm mark. A load L is placed at the 30 cm mark and 
a load of 6.0 N is placed at the 80 cm mark. The arrangement is balanced. 

 
0 cm 30 cm 50 cm 80 cm 100 cm

L 6.0 N

pivot

 
 

What is the weight of load L? 

A 6.0 N B 9.0 N C 16 N D 24 N 
 
 
31 A hydroelectric energy storage scheme stores energy by pumping water up a mountain into a 

lake behind a dam. 
 

In 1.0 s, 10 000 kg of water is pumped into the lake and gains a height of 150 m. The efficiency of 
this process is 60%. 

 
Gravitational field strength = 10 N / kg. 

 
What is the energy input in 1.0 s? 

A 9.0  105
 J B 2.5  106

 J C 9.0  106
 J D 2.5  107

 J 
 
 

What is a thermocouple used to measure? 

A expansion 

B pressure 

C resistance 

D temperature 
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P0294
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（2023 Oct/Nov · 0654/21 · Question 32 · Extended）

【答案】D

【解析】热电偶的电势差随两接点的温度差变化，因此热电偶用来测量温度。

故选 D。
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2.
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In a liquid-in-glass thermometer, which physical property of the liquid is used to measure 
temperature? 

A colour 

B mass 

C pressure 

D volume 
 
 
32 A boy watches a water wave passing a boat that is floating on the sea. 
 

wave crest

wave trough  
 

Which single measurement allows the boy to be able to calculate the amplitude of the wave? 

A the distance between one wave crest and the next 

B the time taken for a wave crest to travel the length of the boat 

C the time taken for the boat to move from its lowest point to its highest point 

D the vertical distance between the highest point and the lowest point of the boat 
 
 
33 The diagram shows a ray of light passing from glass into air. 
 

Two angles P and Q are labelled. 
 

normal

P

Q

glass
air

 
 

What is the angle of refraction? 

A P B Q C 90 – P D 90 – Q 
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【答案】D

【解析】液体受热或冷却时体积随温度变化，液柱长度相应变化，故液体温度计利用液体的体积测量温

度。

故选 D。

题型 2：用液柱每度上升量比较灵敏度和量程（考频★★☆☆☆）

知识点 　 液体温度计的灵敏度是温度每改变 1 °C 时液柱长度的变化量，𝑆 = Δ𝑙
Δ𝑇，单位常用 mm °C−1。

玻璃泡容积越 、细管内径越 、液体受热膨胀越明显，液柱每度上升量越大，灵敏度越

高。

量程是最低可测温度到最高可测温度的范围，常以 °C 表示。

在可用细管长度和起始液面相同时，灵敏度越高，液柱走完刻度对应的温度范围越 。

答案：大；小；小

怎么认 　 题目出现玻璃泡大小、细管内径或液体膨胀程度，并问灵敏度或量程时，先比较液柱每度上

升量。

例题 1

P0300 | 2023 Feb/Mar | 0654/22 | Q32 | Extended

P0301 | 2023 Oct/Nov | 0654/22 | Q33 | Extended
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32 For which energy resource is the Sun the source of all the energy stored? 

A geothermal 

B nuclear fission 

C tidal 

D wind 
 
 

Which change on its own increases the sensitivity of a liquid-in-glass thermometer? 

A decreasing the internal diameter of the tube 

B increasing the internal diameter of the tube 

C making the thermometer longer 

D making the thermometer shorter 
 
 
34 The amplitude of a sound wave increases, and the frequency of the wave decreases. 
 

What is the effect on the loudness of the sound and on the pitch of the sound? 
 

 loudness pitch 

A greater higher 

B greater lower 

C less higher 

D less lower 
 
 
35 A plastic rod is rubbed with a cloth. The rod becomes positively charged. 
 

Which statement describes why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
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（2023 Oct/Nov · 0654/22 · Question 33 · Extended）

解：其余条件不变，温度升高相同数值时，液体的 Δ𝑉  相同。

由液柱体积关系得

Δ𝑙 = Δ𝑉
𝐴

减小细管内径使 𝐴 减小，因而 Δ𝑙 增大，灵敏度增大。故选 A。
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针对练习

1.
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P0301 | 2023 Oct/Nov | 0654/22 | Q33 | Extended

P0302 | 2022 Oct/Nov | 0654/22 | Q32 | Extended
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29 The diagram shows a beam XY of length 100 cm. The weight of the beam can be ignored. There 
is a pivot at 40 cm from end X and a load of weight 70 N is suspended at end X. 

 
The beam is balanced by a force acting at 10 cm from end Y. 

 

70 N

40 cm

X Y

pivot

10 cm

100 cm

force  
 

What is the magnitude of this force? 

A 47 N B 56 N C 70 N D 280 N 
 
 
30 A force acting on an object increases the kinetic energy of the object from 20 J to 50 J in 5.0 s. 
 

What is the average power produced by the force? 

A 4.0 W B 6.0 W C 10 W D 14 W 
 
 
31 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
 
 

The liquid in a liquid-in-glass thermometer is replaced with a different liquid that expands more for 
the same increase in temperature. 

 
The scale on the thermometer is changed because of the new liquid. 

 
What happens to the sensitivity and what happens to the range of the thermometer? 

 
 sensitivity range 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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（2022 Oct/Nov · 0654/22 · Question 32 · Extended）

【答案】C

【解析】新液体在相同温升下的 Δ𝑉  较大。

由液柱体积关系得

Δ𝑙 = Δ𝑉
𝐴

故液柱每度上升量增大，灵敏度增大；在可用细管长度不变时，液柱到达管顶所需温升减小，量程减小。

故选 C。

2.

P0300 | 2023 Feb/Mar | 0654/22 | Q32 | Extended
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31 Some gas is put in a sealed metal container of constant volume. 
 

The gas is now cooled. 
 

What happens to the average speed of the gas molecules, and what happens to the pressure of 
the gas? 

 

 average speed 
of molecules pressure of gas 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 

Four liquid-in-glass thermometers are made with different bulb sizes and different tube diameters. 
 

Which thermometer is the most sensitive? 
 

 bulb size tube diameter 

A large large 

B large small 

C small large 

D small small 
 
 
33 A water wave passes point Y. 
 

A student counts how many wave crests pass point Y in 30 seconds. 
 

Using only this information, what can the student calculate? 

A the amplitude of the wave 

B the frequency of the wave 

C the speed of the wave 

D the wavelength of the wave 
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【答案】B

【解析】温度升高相同数值时，大玻璃泡中的液体体积增加量较大。

由液柱体积关系得

Δ𝑙 = Δ𝑉
𝐴

细管越细，𝐴 越小，Δ𝑙 越大；故大玻璃泡和小内径细管的组合最灵敏。故选 B。

题型 3：看冷却数据有没有恒温平台判断状态（考频★☆☆☆☆）

知识点 　 纯物质冷却时，温度随时间降低；发生凝固时，温度保持不变，形成 。

恒温平台对应液态与固态共存；平台结束后，物质全部变为固态，温度继续降低。

若冷却数据中的温度始终下降，则物质没有发生 ，初态为液体时仍为 。

答案：恒温平台；凝固；液体
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怎么认 　 题目出现冷却过程的温度—时间表格并询问某时刻状态时，先比较相邻温度是否形成恒温平

台。

例题 1

P0295 | 2024 Feb/Mar | 0654/12 | Q31 | Core

P0296 | 2022 May/Jun | 0654/12 | Q32 | Core

P0297 | 2023 Oct/Nov | 0654/13 | Q31 | Core
12 
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A sample of liquid cools for 20 minutes. Its temperature is recorded every 2 minutes. 
 

The results are shown. 
 

time / minutes 0 2 4 6 8 10 12 14 16 18 20 

temperature / C 90.8 80.9 74.1 67.4 61.9 57.0 53.0 50.2 48.5 47.3 46.1
 

How should the sample be described at the end of 18 minutes? 

A all liquid 

B all solid 

C in the process of boiling 

D in the process of solidifying 
 
 
32 In which of the three states of matter is convection the main method of thermal energy transfer? 

A liquids and gases 

B liquids only 

C solids and liquids 

D solids only 
 
 
33 The diagram represents a transverse wave. 
 

Which labelled arrow represents the wavelength of the wave? 
 

B
A

C

D
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（2023 Oct/Nov · 0654/13 · Question 31 · Core）

解：由表中数据，

𝑡 = 16 min时，𝑇 = 48.5 °C；
𝑡 = 18 min时，𝑇 = 47.3 °C；
𝑡 = 20 min时，𝑇 = 46.1 °C。
∵温度在18 min前后均继续降低，未出现恒温平台，∴样品没有凝固，仍为全部液体。故选 A。
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专题 10 传导、对流与热辐射

10.1 传导、对流与热辐射

题型 1：先看是否有介质再判断传导、对流或辐射（考频★★★★☆）

知识点 　 传导是物质不发生整体移动时的热能传递，必须有介质，固体内部通常以 为主。

对流是流体整体运动造成的热能转移，只发生在 中。

热辐射以电磁波传递热能，主要涉及红外线，传播 介质，因而能通过真空。

三者均为传热方式名称，不是物理量，没有单位。

答案：传导；液体和气体；不需要

怎么认 　 题目出现真空、固体传热或液体与气体流动时，先看是否有介质以及介质能否整体流动。

例题 1

P0311 | 2023 Oct/Nov | 0654/11 | Q33 | Core

11  
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30 The diagram shows a child of weight 240 N sitting on a see-saw (teeter-totter) at a distance of 
1.6 m from the pivot. 

 

pivot

240 N

1.6 m

child

 
 

What is the moment of the weight of the child about the pivot, with the correct unit? 

A 150 N m B 150 N / m C 384 N m D 384 N / m 
 
 
31 Which two energy sources are both non-renewable? 

A oil and geothermal resources 

B oil and natural gas 

C tides and geothermal resources 

D tides and wind 
 
 
32 Someone wearing wet clothes can feel cold even on a warm day. 
 

Why do they feel cold? 

A Water gives out heat as it evaporates. 

B Water takes in heat as it evaporates. 

C Water vapour gives out heat as it condenses. 

D Water vapour takes in heat as it condenses. 
 
 

How is thermal energy transferred from the Sun through the vacuum of space? 

A by conduction and convection 

B by convection and radiation 

C by convection only 

D by radiation only 
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P0312 | 2023 Oct/Nov | 0654/13 | Q32 | Core

P0313 | 2026 May/Jun | 0654/13 | Q31 | Core

P0314 | 2024 May/Jun | 0654/12 | Q35 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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168

（2023 Oct/Nov · 0654/11 · Question 33 · Core）

解：太阳与地球之间是真空，真空中没有可传递热能的粒子，传导和对流均不能发生。

热辐射不需要介质，能通过真空传递热能。

故选 D。

针对练习

1.

P0306 | 2024 Oct/Nov | 0654/11 | Q32 | Core

P0307 | 2025 Oct/Nov | 0654/11 | Q32 | Core

P0308 | 2025 Oct/Nov | 0654/12 | Q32 | Core

11  
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31 Which statement describes the behaviour of particles during the evaporation of a liquid? 

A Only the more energetic particles escape. 

B Particles bond together. 

C Particles move closer together. 

D The least energetic particles escape first. 
 
 

What is the method of thermal energy transfer from the Sun to the Earth through the vacuum of 
space? 

A conduction 

B convection 

C evaporation 

D radiation 
 
 
33 Which statement about waves is correct? 

A They do not transfer energy or matter. 

B They transfer energy and matter. 

C They transfer energy but not matter. 

D They transfer matter but not energy. 
 
 
34 Which wave diagram shows the amplitude X and the wavelength Y of a wave? 
 

X

X

Y

Y

Y

A B

X

C

X

D

Y
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P0309 | 2025 Feb/Mar | 0654/12 | Q31 | Core

P0310 | 2025 May/Jun | 0654/11 | Q32 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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（2025 Oct/Nov · 0654/12 · Question 32 · Core；同题：2025 Oct/Nov · 0654/13 · Question 32 · Core）

【答案】D

【解析】太阳与地球之间是真空，传导和对流不能通过真空进行。

热辐射不需要介质，能从太阳传到地球。故选 D。

2.

P0306 | 2024 Oct/Nov | 0654/11 | Q32 | Core

P0307 | 2025 Oct/Nov | 0654/11 | Q32 | Core
10 
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What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 
33 A ray of light strikes a plane mirror. 
 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass

 
 
 

10 

© UCLES 2025 0654/11/O/N/25  

What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 
33 A ray of light strikes a plane mirror. 
 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass

 
 
 

P0308 | 2025 Oct/Nov | 0654/12 | Q32 | Core

P0309 | 2025 Feb/Mar | 0654/12 | Q31 | Core

P0310 | 2025 May/Jun | 0654/11 | Q32 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

160
167

128



（2025 Oct/Nov · 0654/11 · Question 32 · Core）

【答案】D

【解析】真空中没有物质，传导和对流均不能发生；热辐射不需要介质。

故选 D。

3.

P0322 | 2025 Oct/Nov | 0654/22 | Q32 | Extended

11  
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31 The temperature of a liquid in a beaker decreases because particles escape from the surface of 
the liquid. 

 
Which row gives the name of this process and shows which particles escape from the liquid? 

 

 name of process particles that 
escape 

A condensation less energetic 

B condensation more energetic 

C evaporation less energetic 

D evaporation more energetic 
 
 

What is the main method of thermal energy transfer in liquid water? 

A boiling 

B conduction 

C convection 

D radiation 
 
 
33 Which row contains an example of a longitudinal wave and an example of a transverse wave? 
 

 longitudinal wave transverse wave 

A radio wave water wave 

B sound wave radio wave 

C water wave radio wave 

D water wave sound wave 
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P0323 | 2025 May/Jun | 0654/21 | Q33 | Extended

P0324 | 2025 May/Jun | 0654/22 | Q31 | Extended

P0325 | 2023 Oct/Nov | 0654/23 | Q33 | Extended

P0326 | 2024 Oct/Nov | 0654/23 | Q32 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

165

177

（2025 Oct/Nov · 0654/22 · Question 32 · Extended）

【答案】C

【解析】液态水受热后，温度较高的水密度减小并上升，温度较低的水下沉，形成对流。

故选 C。

4.

P0311 | 2023 Oct/Nov | 0654/11 | Q33 | Core

P0312 | 2023 Oct/Nov | 0654/13 | Q32 | Core

12 
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31 A sample of liquid cools for 20 minutes. Its temperature is recorded every 2 minutes. 
 

The results are shown. 
 

time / minutes 0 2 4 6 8 10 12 14 16 18 20 

temperature / C 90.8 80.9 74.1 67.4 61.9 57.0 53.0 50.2 48.5 47.3 46.1
 

How should the sample be described at the end of 18 minutes? 

A all liquid 

B all solid 

C in the process of boiling 

D in the process of solidifying 
 
 

In which of the three states of matter is convection the main method of thermal energy transfer? 

A liquids and gases 

B liquids only 

C solids and liquids 

D solids only 
 
 
33 The diagram represents a transverse wave. 
 

Which labelled arrow represents the wavelength of the wave? 
 

B
A

C

D

 
 
 

12 

© UCLES 2023 0654/13/O/N/23  

31 A sample of liquid cools for 20 minutes. Its temperature is recorded every 2 minutes. 
 

The results are shown. 
 

time / minutes 0 2 4 6 8 10 12 14 16 18 20 

temperature / C 90.8 80.9 74.1 67.4 61.9 57.0 53.0 50.2 48.5 47.3 46.1
 

How should the sample be described at the end of 18 minutes? 

A all liquid 

B all solid 

C in the process of boiling 

D in the process of solidifying 
 
 

In which of the three states of matter is convection the main method of thermal energy transfer? 

A liquids and gases 

B liquids only 

C solids and liquids 

D solids only 
 
 
33 The diagram represents a transverse wave. 
 

Which labelled arrow represents the wavelength of the wave? 
 

B
A

C

D
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168

（2023 Oct/Nov · 0654/13 · Question 32 · Core）

【答案】A

【解析】对流依靠物质的整体流动，液体和气体能够流动，固体不能形成对流。

故选 A。

5.

P0322 | 2025 Oct/Nov | 0654/22 | Q32 | Extended

P0323 | 2025 May/Jun | 0654/21 | Q33 | Extended

P0324 | 2025 May/Jun | 0654/22 | Q31 | Extended

P0325 | 2023 Oct/Nov | 0654/23 | Q33 | Extended

P0326 | 2024 Oct/Nov | 0654/23 | Q32 | Extended
13  
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There is a vacuum in the space between the Sun and the Earth. 
 

How is thermal energy transferred from the Sun to the Earth? 

A by conduction only 

B by convection only 

C by radiation only 

D by convection and radiation 
 
 
33 A light wave travelling in air is refracted as it enters a glass block. 
 

Which row shows the effect on the speed and the wavelength of the light wave as it enters the 
glass? 

 
 speed wavelength 

A decreases decreases 

B decreases no change 

C increases increases 

D increases no change 
 
 
34 The diagram shows the formation of an image of an object by a converging lens. Three points are 

labelled X, Y and Z. 
 

ZY

X

converging lens

object

image

 
 

Which labelled point is a principal focus of the lens and which distance is the focal length? 
 

 principal 
focus 

focal 
length 

A Y XY 

B Y XZ 

C Z XY 

D Z XZ 
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（2024 Oct/Nov · 0654/23 · Question 32 · Extended）

【答案】C

【解析】太阳与地球之间是真空，传导和对流均不能发生，热能只能由辐射传递。

故选 C。

6.

P0315 | 2025 May/Jun | 0654/11 | Q31 | Core

P0316 | 2023 May/Jun | 0654/11 | Q36 | Core

P0317 | 2025 Feb/Mar | 0654/12 | Q32 | Core
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 

In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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【答案】A

【解析】地板上的加热器使附近空气受热上升，较冷空气下沉，空气循环将热能传遍房间。

故选 A。

7.

P0311 | 2023 Oct/Nov | 0654/11 | Q33 | Core

P0312 | 2023 Oct/Nov | 0654/13 | Q32 | Core

P0313 | 2026 May/Jun | 0654/13 | Q31 | Core
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30 The table gives the weight and total area of contact with the ground for each of four animals. 
 

Which row shows the animal that exerts the least pressure on the ground? 
 

 animal weight / N total area of 
contact / cm2 

A beaver 270 220 

B cat 41 29 

C duck 16 72 

D mouse 0.19 0.12 
 
 

The vacuum in a vacuum flask reduces the thermal energy transfer from the contents of the flask 
to the surroundings. 

 
Which methods of energy transfer cannot occur in a vacuum? 

A conduction and convection 

B conduction only 

C convection and radiation 

D radiation only 
 
 
32 A tank contains water. 
 

tank

initial level
of water

 
 

A wave is produced and travels across the surface of the water. 
 

Which feature of the wave is the maximum height of the wave above the initial level of water? 

A the amplitude 

B the frequency 

C the speed 

D the wavelength 
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30 The table gives the weight and total area of contact with the ground for each of four animals. 
 

Which row shows the animal that exerts the least pressure on the ground? 
 

 animal weight / N total area of 
contact / cm2 

A beaver 270 220 

B cat 41 29 

C duck 16 72 

D mouse 0.19 0.12 
 
 

The vacuum in a vacuum flask reduces the thermal energy transfer from the contents of the flask 
to the surroundings. 

 
Which methods of energy transfer cannot occur in a vacuum? 

A conduction and convection 

B conduction only 

C convection and radiation 

D radiation only 
 
 
32 A tank contains water. 
 

tank

initial level
of water

 
 

A wave is produced and travels across the surface of the water. 
 

Which feature of the wave is the maximum height of the wave above the initial level of water? 

A the amplitude 

B the frequency 

C the speed 

D the wavelength 
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【答案】A

【解析】真空中没有物质粒子，传导不能进行，也没有流体形成对流；辐射仍能通过真空。

故选 A。

8.
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31 Liquid in a beaker evaporates quickly. 
 

Which row shows what happens to the mass and to the temperature of the liquid remaining in  
the beaker? 

 
 mass temperature 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 

The diagram shows a type of double glazing in a window. The double glazing consists of two 
sheets of glass separated by a vacuum. 

 
glass

vacuum

glass

 
 

Which methods of energy transfer are prevented by the vacuum? 

A conduction and convection only 

B conduction and radiation only 

C convection and radiation only 

D conduction, convection and radiation 
 
 
33 A student investigates the motion of a small ball that is floating on water in a tank. A wave passes 

along the water surface from left to right. 
 

What happens to the ball? 

A It does not move. 

B It moves only to the left. 

C It moves only to the right. 

D It moves up and down. 
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（2025 May/Jun · 0654/12 · Question 32 · Core；同题：2025 May/Jun · 0654/13 · Question 32 · Core）

【答案】A

【解析】两层玻璃之间是真空，没有粒子进行传导，也没有流体形成对流；辐射仍可通过真空。

故选 A。

9.
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31 A liquid starts to evaporate. 
 

Which molecules escape and what happens to the temperature of the remaining liquid? 
 

 molecules  
that escape 

temperature of 
remaining liquid 

A less-energetic decreases 

B less-energetic increases 

C more-energetic decreases 

D more-energetic increases 
 
 

Water in a metal pan is heated on a gas burner. 
 

What are the main methods by which heat is transferred through the metal pan to the water and 
throughout the water? 

A conduction through the metal pan and convection in the water 

B convection through the metal pan and conduction in the water  

C convection through the metal pan and radiation in the water  

D radiation through the metal pan and conduction in the water 
 
 
33 The critical angle of water is 49. 
 

A ray of light from the bottom of a swimming pool has an angle of incidence of 50 at the surface 
of the water. 

 
What happens to the ray of light? 

A It is all refracted with an angle of refraction of 49. 

B It is partly reflected and partly refracted. 

C It is totally internally reflected with an angle of reflection of 50. 

D It travels along the surface of the water. 
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（2024 Oct/Nov · 0654/22 · Question 32 · Extended）

【答案】A

【解析】金属锅是固体，热能通过锅底时主要依靠传导；水受热后形成循环，主要依靠对流传遍各处。

故选 A。

10.
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31 Which statement about gas particles is not correct? 

A Increasing the temperature of a gas makes the gas particles move more slowly. 

B The gas particles are in constant random motion. 

C The pressure of a gas is caused by the collision of gas particles with the container. 

D Very small particles suspended in a gas are in constant random motion. 
 
 

Two methods of cooking are grilling under a red-hot heater and frying in a shallow metal pan. 
 

method 2: fryingmethod 1: grilling

shallow
metal pan

food

food

air

heater

 
 

How does thermal energy pass through the air to reach the food in method 1 and how does 
thermal energy pass through the bottom of the metal pan in method 2? 

 
 method 1 method 2 

A convection conduction 

B convection radiation 

C radiation conduction 

D radiation radiation 
 
 
33 What is the name of the distance between two consecutive crests of a water wave? 

A amplitude 

B frequency 

C speed 

D wavelength 
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（2023 May/Jun · 0654/12 · Question 32 · Core；同题：2023 May/Jun · 0654/13 · Question 32 · Core、2023 May/Jun · 0654/22 · Question 33 

· Extended）

【答案】C

【解析】红热加热器发出的热辐射穿过空气到达食物；热能通过金属锅底时主要依靠传导。

故选 C。

11.
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30 The diagram shows a large force of magnitude P and a small force of magnitude Q acting on a 
box. 

 

P Q

box

 
 

Which expression gives the magnitude of the resultant force on the box? 

A 
P
Q

 B P  Q C P – Q D P + Q 

 
 

Which statement about the transfer of thermal energy is correct? 

A Thermal energy transfer by radiation involves mainly ultraviolet radiation. 

B Thermal energy transfer by radiation requires a medium to travel through. 

C The main method of thermal energy transfer through gases is conduction. 

D The main method of thermal energy transfer through liquids is convection. 
 
 
32 Which pair consists of one good thermal conductor and one bad thermal conductor? 

A aluminium and wood 

B brass and copper 

C glass and plastic 

D iron and steel 
 
 
33 What is the name of the distance between one wave crest and the next wave crest? 

A amplitude 

B frequency 

C speed 

D wavelength 
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（2025 May/Jun · 0654/11 · Question 31 · Core）

【答案】D

【解析】热辐射主要涉及红外线且不需要介质，A、B 错；气体中的主要传热方式是对流，C 错。

液体中的主要传热方式是对流，D 对。故选 D。

131
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Which method of thermal energy transfer occurs in a vacuum and which region of the 
electromagnetic spectrum is mainly involved in this type of thermal energy transfer? 

 

 method of thermal 
energy transfer 

region of the 
electromagnetic 

spectrum 

A convection infrared 

B convection radio waves 

C radiation infrared 

D radiation radio waves 
 
 
33 Four rods have the same dimensions. They are made of four different metals and are all at room 

temperature. 
 

All the rods are heated equally at one end for the same time. 
 

The final temperature of the other end of each rod is shown in the table. 
 

Which rod is the worst conductor of heat? 
 

 final temperature / °C 

A 50 

B 62 

C 70 

D 82 
 
 
34 Which statements about electromagnetic waves are correct? 
 

1 The frequency of the waves increases as the wavelength increases. 

2 The speed of the waves in a vacuum is 300 000 000 m / s. 

3 Electromagnetic waves are transverse. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
35 Which statement about real and virtual images formed by a thin converging lens is correct? 

A All real images are enlarged and inverted. 

B All real images can be produced on a screen. 

C All virtual images are diminished and upright. 

D All virtual images can be produced on a screen. 
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【答案】C

【解析】真空中能发生的传热方式是辐射，热辐射主要涉及红外线。

故选 C。

题型 2：按材料或远端温升判断热传导好坏（考频★★★☆☆）

知识点 　 热传导是热能从物体温度较高的部分向温度较低的部分传递的过程，固体中主要以这种方式

传热。

金属通常是热的 导体，木材、塑料、玻璃和空气通常是热的 导体。

材料、长度、横截面积及加热条件相同时，规定时间内远端温度越高，表明材料的导热能力越

；温度的常用单位为 °C。

答案：良；不良；强

怎么认 　 题目出现材料名称，或相同尺寸的物体同样受热并比较远端温升时，先判断材料的导热能力。

例题 1
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The diagram shows an object made partly of wood and partly of iron. Thermal energy is supplied 
in the position shown. Point P is marked at the bottom of the object. 

 
 

ironwood

P

thermal energy

 
 

How does most thermal energy reach point P? 

A by conduction through the iron 

B by conduction through the wood 

C by convection through the iron 

D by convection through the wood 
 
 
34 The diagram shows a water wave seen from above. 
 

One wavefront (crest) is made every 0.50 s. 
 

wavefronts

(crests)

6.0 cm  
 

What is the frequency of the wave and what is its wavelength? 
 

 frequency / Hz wavelength / cm 

A   0.50 3.0 

B   0.50 6.0 

C 2.0 3.0 

D 2.0 6.0 
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（2022 Feb/Mar · 0654/12 · Question 33 · Core；同题：2022 Feb/Mar · 0654/22 · Question 31 · Extended）

解：木材和铁均为固体，热能在其中通过传导传递。

铁比木材的导热能力强，热能主要沿铁制部分传至 P。故选 A。
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 

Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 
33 One property of a water wave is the number of crests on the surface of water that pass a 

particular point each second. 
 

What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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【答案】A

【解析】铜是热的良导体，空气是热的不良导体。故选 A。
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30 The diagram shows a large force of magnitude P and a small force of magnitude Q acting on a 
box. 

 

P Q

box

 
 

Which expression gives the magnitude of the resultant force on the box? 

A 
P
Q

 B P  Q C P – Q D P + Q 

 
 
31 Which statement about the transfer of thermal energy is correct? 

A Thermal energy transfer by radiation involves mainly ultraviolet radiation. 

B Thermal energy transfer by radiation requires a medium to travel through. 

C The main method of thermal energy transfer through gases is conduction. 

D The main method of thermal energy transfer through liquids is convection. 
 
 

Which pair consists of one good thermal conductor and one bad thermal conductor? 

A aluminium and wood 

B brass and copper 

C glass and plastic 

D iron and steel 
 
 
33 What is the name of the distance between one wave crest and the next wave crest? 

A amplitude 

B frequency 

C speed 

D wavelength 
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【答案】A

【解析】铝是金属，是热的良导体；木材是热的不良导体，二者分别符合要求。故选 A。

3.
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27 Three processes are listed. 
 

1 cracking of hydrocarbons 

2 combustion of methane 

3 reaction of magnesium with steam 
 

Which processes produce hydrogen? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
28 An object of mass 2.0 kg is taken from planet W to Jupiter. 
 

The gravitational field strength on planet W is 10 N / kg. 
 

The gravitational field strength on Jupiter is 25 N / kg. 
 

By which factor does the weight of the object change when the object is on planet W compared  
to when it is on Jupiter? 

A 0.040 B 2.5 C 5.0 D 250 
 
 
29 An object X with mass 2.0 kg is moving with a speed of 4.0 m / s. 
 

Object Y has kinetic energy equal to that of object X. 
 

Which row shows the mass and the speed of object Y? 
 

 mass of  
object Y / kg s/m

 Yobject of speed
  

 

A 0.50 16 

B 1.0 8.0 

C 8.0 2.0 

D 16 1.0 
 
 

Which material is a good thermal conductor? 

A aluminium 

B cardboard 

C rubber 

D wool 
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（2025 May/Jun · 0654/23 · Question 30 · Extended）

【答案】A

【解析】铝是金属，是热的良导体；纸板、橡胶和羊毛均是热的不良导体。故选 A。

4.
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30 When a ball is kicked vertically upwards, its initial kinetic energy is 12 J. When the ball arrives 
back at its starting point, its kinetic energy is 8.0 J. 

 
Which statement explains the change in the kinetic energy of the ball? 

A 4.0 J of work is done to increase the gravitational potential energy of the ball. 

B 4.0 J of work is done to overcome air resistance. 

C 20 J of work is done to increase the gravitational potential energy of the ball. 

D 20 J of work is done to overcome air resistance. 
 
 
31 A motor lifts a load vertically upwards at constant speed. 
 

The weight of the load is known. 
 

Which of the other quantities in the table must be known to determine the useful power output of 
the motor? 

 

 height lifted time to lift  
the load 

 

A   key 

B    = this quantity is needed 

C    = this quantity is not needed 

D    
 
 

Which material is a poor thermal conductor? 

A air 

B aluminium 

C copper 

D iron 
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【答案】A

【解析】空气是热的不良导体；铝、铜和铁均为金属，是热的良导体。故选 A。

133



5. .3 传导、对流与热辐射

热传递有不同机制。Conduction 通过粒子相互作用传递能量，金属中还由可移动的电子传递；物质整
体不必流动。Convection 发生在能流动的液体或气体中：较暖流体膨胀、密度通常降低，受到浮力而上
升；较冷流体下沉，形成循环。不能把固体内部传热叫对流。
Thermal radiation 以电磁波传递，不需要介质，所以真空中仍能传热。较暗、无光泽表面通常是较好的
红外吸收体和发射体；光亮表面通常较差。比较冷热物体还要考虑净辐射交换，不能只说“冷物体不辐
射”。
保温设计要逐项对应：夹层或泡沫中的静止空气减少传导，限制空气流动减少对流，光亮表面减少辐射交
换。解释冰箱、暖气等装置时，先指出哪部分空气被冷却或加热，再从密度变化确定循环方向。温度随时
间的图像比较散热时，应在相近温差、质量及材料等条件下判断。

例题

2025 May/June・ 0654/23・Question 30・ Extended
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30 Which material is a good thermal conductor? 

A aluminium 

B cardboard 
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解答

金属中的离域电子能移动并传递能量，粒子相互作用也可传热，因此铝是良好导热体，选A。纸板、橡胶
和羊毛是较差导热材料；羊毛还可保存静止空气，进一步帮助保温。
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The diagram shows four rods with identical dimensions. The rods are made of copper, glass, 
plastic and wood. 

 
One end of each rod is inside an empty tank. 

 
The other end of each rod is outside the tank. These ends are covered with an equal amount  
of wax. 

 
copper

glass

plastic
wood

wax

tank

 
 

The tank is filled with boiling water. 
 

After a short time, the wax on one of the rods melts. 
 

On which rod does the wax melt? 

A copper 

B glass 

C plastic 

D wood 
 
 
33 Which diagram shows the dispersion of white light through a glass prism? 
 

white
light

red light
blue light

A

white
light

blue light
red light

B

white
light

blue light
red light

red light
blue light

C

white
light

D
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32 A glass jar in a warm room has a metal lid that is easy to remove. 
 

glass jar

metal lid

 
 

The jar with the lid on is left in a refrigerator overnight. 
 

In the morning, the lid of the jar is difficult to remove. 
 

Which statement is an explanation of what happens when the jar is in the refrigerator? 

A The glass jar contracted more than the metal lid. 

B The metal lid contracted more than the glass jar. 

C The glass jar expanded more than the metal lid. 

D The metal lid expanded more than the glass jar. 
 
 
33 A beaker contains water that is all at 20 C. 
 

A convection current is started in the water, as shown in the diagram. 
 

Four points are labelled W, X, Y and Z. 
 

W X

Z Y

water

 
 

Which two actions can each, on their own, cause this convection current? 

A cooling the water at W or heating the water at Y 

B cooling the water at W or heating the water at Z 

C cooling the water at X or heating the water at Y 

D cooling the water at X or heating the water at Z 
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30 Which source of energy is non-renewable? 

A hydroelectric 

B nuclear fission 

C tides 

D waves 
 
 
31 The diagram shows an object made partly of wood and partly of iron. Thermal energy is supplied 

in the position shown. Point P is marked at the bottom of the object. 
 
 

ironwood

P

thermal energy

 
 

How does most thermal energy reach point P? 

A by conduction through the iron 

B by conduction through the wood 

C by convection through the iron 

D by convection through the wood 
 
 
32 Light undergoes total internal reflection in an optical fibre. 
 

Which statement explains why this reflection occurs? 

A The angle of incidence is equal to the angle of refraction. 

B The angle of incidence is greater than the angle of reflection. 

C The angle of incidence is greater than the critical angle. 

D The angle of incidence is less than the critical angle. 
 
 
33 Which statement about sound waves is not correct? 

A They are caused by vibrations. 

B They are longitudinal. 

C They transfer energy. 

D They travel in a vacuum. 
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【答案】A

【解析】四根棒的尺寸相同，受热条件相同，铜的导热能力最强。

相同时间内，铜棒传到蜡处的热能最多，蜡熔化。故选 A。

6.

P0303 | 2025 Feb/Mar | 0654/22 | Q33 | Extended
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32 Which method of thermal energy transfer occurs in a vacuum and which region of the 
electromagnetic spectrum is mainly involved in this type of thermal energy transfer? 

 

 method of thermal 
energy transfer 

region of the 
electromagnetic 

spectrum 

A convection infrared 

B convection radio waves 

C radiation infrared 

D radiation radio waves 
 
 

Four rods have the same dimensions. They are made of four different metals and are all at room 
temperature. 

 
All the rods are heated equally at one end for the same time. 

 
The final temperature of the other end of each rod is shown in the table. 

 
Which rod is the worst conductor of heat? 

 
 final temperature / °C 

A 50 

B 62 

C 70 

D 82 
 
 
34 Which statements about electromagnetic waves are correct? 
 

1 The frequency of the waves increases as the wavelength increases. 

2 The speed of the waves in a vacuum is 300 000 000 m / s. 

3 Electromagnetic waves are transverse. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
35 Which statement about real and virtual images formed by a thin converging lens is correct? 

A All real images are enlarged and inverted. 

B All real images can be produced on a screen. 

C All virtual images are diminished and upright. 

D All virtual images can be produced on a screen. 
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【答案】A

【解析】各棒尺寸、初温和加热条件相同，导热能力越弱，传到另一端的热能越少，另一端的最终温度

134



越低。

50 °C < 62 °C < 70 °C < 82 °C，最低温度对应 A 棒。故选 A。

题型 3：由热流体密度较小画出上升与回流方向（考频★★★☆☆）

知识点 　 对流是液体或气体因温度不同而发生整体流动的传热方式。

同种流体受热后密度 并上升；较冷流体密度 并下沉，连续运动形成对流。

对流发生在能够流动的液体或气体中，流动方向由冷热区域的位置决定，不涉及新的计量单位。

答案：较小；较大

怎么认 　 题目出现热源、冷热流体或流向箭头时，先标出受热处上升、较冷处下沉，再补全回流方向。

例题 1

P0298 | 2022 Oct/Nov | 0654/11 | Q33 | Core
12 
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A hot metal ball is placed in a small hollow in a piece of wood. Two thermometers are placed 
equal distances from the ball, one at position P and one at position Q. 

 

wood

hot metal ball
Q

P

 
 

Which thermometer gives the higher reading and why? 
 

 higher reading reason 

A thermometer at P the air conducts heat sideways, not upwards 

B thermometer at P the wood conducts heat sideways, not upwards 

C thermometer at Q convection carries heat upwards, not sideways 

D thermometer at Q infrared rays always carry heat upwards, not sideways 
 
 
34 Which description is correct for the image of an object formed by a vertical plane mirror? 

A upright and larger than the object 

B upright and the same size as the object 

C upside down and smaller than the object 

D upside down and the same size as the object 
 
 
35 Two students conduct an experiment to determine the speed of sound in air. 
 

They stand 639 m apart. 
 

One student hits two blocks of wood together while the other uses a stop-watch to time how long 
it takes for the sound to reach him. 

 
It takes 1.80 s for the sound to reach the second student. 

 
What is the speed of sound in air, calculated using these results? 

A 330 m / s B 355 m / s C 710 m / s D 1150 m / s 
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（2022 Oct/Nov · 0654/11 · Question 33 · Core；同题：2022 Oct/Nov · 0654/12 · Question 33 · Core、2022 Oct/Nov · 0654/13 · Question 

33 · Core）

解：金属球附近的空气受热后温度升高，密度减小并上升。

Q 位于金属球上方，热空气把能量带到 Q，Q 温度计的示数较高。

故选 C。

针对练习

1.

P0663 | 2022 May/Jun | 0654/23 | Q37 | Extended

P0664 | 2025 Oct/Nov | 0654/22 | Q36 | Extended

P0665 | 2024 May/Jun | 0654/21 | Q32 | Extended

12 
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28 Which statement describes a system that is in equilibrium? 

A There is a resultant force and there is a resultant turning effect on the system. 

B There is a resultant force but there is no resultant turning effect on the system. 

C There is no resultant force but there is a resultant turning effect on the system. 

D There is no resultant force and there is no resultant turning effect on the system. 
 
 
29 An irregularly shaped piece of aluminium is lowered into a measuring cylinder that contains 

43 cm3 of water. The aluminium is totally immersed in the water and the water level in the 
measuring cylinder rises to 51 cm3. The density of aluminium is 2.7 g / cm3. 

 
What is the mass of the aluminium? 

A 15.9 g B 18.9 g C 21.6 g D 127 g 
 
 
30 An object of mass 5.0 kg falls vertically from rest through a height of 13 m in a vacuum. 
 

The gravitational field strength g is 10 N / kg. 
 

What is the final speed of the object? 

A 8.1 m / s B 10 m / s C 11 m / s D 16 m / s 
 
 
31 For which energy resource is the Sun not the source of the energy? 

A geothermal 

B natural gas 

C water behind a hydroelectric dam 

D wind 
 
 

In a room, hot air above a heater rises and is replaced by cool air that falls. 
 

What is the name of this process, and how does the density of the hot air compare with the 
density of the cool air? 

 
 process density of hot air 

A conduction greater than cool air 

B conduction less than cool air 

C convection greater than cool air 

D convection less than cool air 
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（2024 May/Jun · 0654/21 · Question 32 · Extended）

【答案】D

【解析】热空气上升、冷空气下沉，空气发生整体循环，此过程为对流。

热空气的密度小于冷空气的密度，故选 D。

2.

P0330 | 2025 May/Jun | 0654/21 | Q32 | Extended

P0331 | 2022 Oct/Nov | 0654/22 | Q33 | Extended
12 

© UCLES 2022 0654/22/O/N/22  

One cause of air movement in the atmosphere is convection. 
 

Which statement describes air that rises in the atmosphere due to convection? 

A It is cooler and less dense than the surrounding air. 

B It is cooler and more dense than the surrounding air. 

C It is warmer and less dense than the surrounding air. 

D It is warmer and more dense than the surrounding air. 
 
 
34 The critical angle for diamond in air is 25. Light travels faster in air than in diamond. 
 

Which diagram shows the path of light passing from diamond into air? 
 

A

air

diamond

B

air

diamond

C

air

diamond

D

20°

air

diamond

30°

30°
20°  

 
35 The speeds of sound in three different states of the same substance are 480 m / s, 1500 m / s  

and 1800 m / s. 
 

Which row gives the state for each of these speeds? 
 

 480 m / s 1500 m / s 1800 m / s 

A gas liquid solid 

B gas solid liquid 

C solid gas liquid 

D solid liquid gas 
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（2022 Oct/Nov · 0654/22 · Question 33 · Extended）

【答案】C

【解析】空气受热后温度升高，密度减小；密度小于周围空气时上升。

因此，上升的空气较暖且密度较小，故选 C。

3.

P0643 | 2023 Feb/Mar | 0654/12 | Q33 | Core
13  
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A hot water tank is fitted with two identical heaters P and Q. Heater P is fitted above heater Q, as 
shown. The tank is full of cold water. 

 

heater P

heater Q

 
 

When only heater Q is switched on, it takes a long time to heat the tank of water to 60 C. 
 

What happens to the cold water when only heater P is switched on? 

A All the water reaches 60 C in less time. 

B All the water reaches 60 C in the same time. 

C The water below heater P reaches 60 C in less time. 

D The water above heater P reaches 60 C in less time. 
 
 
34 A water wave passes point Y. 
 

A student counts how many wave crests pass point Y in 30 seconds. 
 

Using only this information, what can the student calculate? 

A the amplitude of the wave 

B the frequency of the wave 

C the speed of the wave 

D the wavelength of the wave 
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【答案】D

【解析】P 附近的水受热后密度减小并上升，较冷的水在 P 上方下沉补位。

对流主要发生在 P 上方，P 下方的水不能由对流得到充分加热。

因此，P 上方的水在较短时间内达到 60 °C，故选 D。

136



4.
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At the coast on a hot day, the air above the land is warmer than the air above the sea. This 
causes a convection current. The convection current causes a gentle wind. 

 

land
sea

warmer air

cooler air

 
 

Which row describes the density of the air above the land and the direction of the wind? 
 

 density of air above land direction of wind 

A greater than above sea from land to sea 

B greater than above sea from sea to land 

C less than above sea from land to sea 

D less than above sea from sea to land 
 
 
32 An image of an object is formed by a plane mirror. The image formed is virtual. 
 

Which statement describes what is meant by a virtual image? 

A The reflected rays do not meet where the image is formed. 

B The image is formed directly opposite the object. 

C The image is the same distance from the mirror as the distance of the object from the mirror. 

D The angle of incidence is equal to the angle of reflection. 
 
 
33 The diagram shows a ray of light travelling in glass from point P towards a glass–air boundary. 

Angle x is greater than the critical angle. 
 

In which labelled direction does the ray continue? 
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【答案】D

【解析】陆地上方的空气温度较高，密度小于海面上方的空气，因而上升。

海面上方较冷的空气沿近地面方向流向陆地，补充上升的空气。

故选 D。

5.

P0338 | 2025 May/Jun | 0654/23 | Q31 | Extended
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The diagrams show part of a water-heating system which is working by convection. 
 

Which diagram shows the flow of water in the system? 
 

A B

hot
water
tank

heat

boiler

hot
water
tank

heat

boiler

hot
water
tank

heat

boiler

hot
water
tank

heat

boiler

C D

 
 
 
34 The diagram represents a wave. 
 

X Y

distance

displacement

0
0

 
 

How many wavelengths are there between X and Y? 

A 
3
2

 B 1 C 
2
11  D 3 
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（2024 Oct/Nov · 0654/12 · Question 33 · Core；同题：2024 Oct/Nov · 0654/13 · Question 33 · Core）

【答案】A

【解析】锅炉中的水受热后密度减小并上升，经上方管道流向热水箱。

热水箱中较冷的水下沉，经下方管道流回锅炉，形成循环。

图 A 的流向符合上述过程，故选 A。

137
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32 A glass jar in a warm room has a metal lid that is easy to remove. 
 

glass jar

metal lid

 
 

The jar with the lid on is left in a refrigerator overnight. 
 

In the morning, the lid of the jar is difficult to remove. 
 

Which statement is an explanation of what happens when the jar is in the refrigerator? 

A The glass jar contracted more than the metal lid. 

B The metal lid contracted more than the glass jar. 

C The glass jar expanded more than the metal lid. 

D The metal lid expanded more than the glass jar. 
 
 

A beaker contains water that is all at 20 C. 
 

A convection current is started in the water, as shown in the diagram. 
 

Four points are labelled W, X, Y and Z. 
 

W X

Z Y

water

 
 

Which two actions can each, on their own, cause this convection current? 

A cooling the water at W or heating the water at Y 

B cooling the water at W or heating the water at Z 

C cooling the water at X or heating the water at Y 

D cooling the water at X or heating the water at Z 
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【答案】D

【解析】冷却 X 处的水，水的密度增大，沿右侧下沉；加热 Z 处的水，水的密度减小，沿左侧上升。

两种操作均能形成图示方向的对流。

故选 D。

题型 4：区分晶格振动与自由电子携带热量（考频★★☆☆☆）

知识点 　 存在温度差时，热传导使热能由温度较高处传向温度较低处，热能的单位是 J。

固体中的原子或分子在固定位置附近 ，并把能量传给相邻粒子；金属和塑料均可通过这种方式

传热。

金属中还有能够在晶格间移动的 ，它们可携带热能；这种传热机制只存在于金属。

固体金属的热传导由 和自由电子运动共同造成，因此金属通常比非金属导热更好。

答案：振动；自由电子（离域电子）；晶格振动

怎么认 　 题目出现固体金属、晶格振动和自由电子时，先分清两类粒子的运动方式。

例题 1

P0327 | 2025 Feb/Mar | 0654/22 | Q32 | Extended

P0328 | 2022 May/Jun | 0654/22 | Q33 | Extended
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Solid metals transfer thermal energy by conduction. 
 

Which conduction process occurs only in metals? 

A Atoms move freely through the solid and carry energy. 

B Atoms vibrate about fixed positions and pass energy to neighbouring atoms. 

C Electrons move freely through the solid and carry energy. 

D Electrons vibrate about fixed positions and pass energy to neighbouring electrons. 
 
 
34 Light enters a glass block at an angle of incidence of 41. The light bends toward the normal. 
 

The angle between the refracted ray and the glass-air boundary is 62. 
 

62°

41°

glass
air

 
 

Which expression is equal to the refractive index of the glass? 

A 



28 sin
41 sin  B 




62 sin
41 sin  C 




28 sin
49 sin  D 




62 sin
49 sin  

 
 
35 Which statement about the electromagnetic spectrum is correct? 

A Gamma-radiation has a lower frequency than visible light. 

B Infrared radiation has a higher frequency than radio waves. 

C Microwaves have a smaller wavelength than ultraviolet radiation. 

D X-rays have a larger wavelength than visible light. 
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138



解：固体中的原子在固定位置附近振动，不能自由穿过固体；晶格振动也存在于非金属固体。

金属中的自由电子可在固体中移动并携带热能，这一传导过程只发生在金属中。

故选 C。

针对练习

1.

P0649 | 2023 May/Jun | 0654/23 | Q36 | Extended
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29 A force is applied to the end of the handle of a spanner to turn a nut. 
 

The minimum force needed to turn the nut with this spanner is 50 N. 
 

50 N

nut

spanner  
 

What is an advantage of using a spanner with a longer handle to turn the nut? 

A It decreases the minimum force needed to turn the nut. 

B It increases the minimum force needed to turn the nut. 

C It decreases the moment needed to turn the nut. 

D It increases the moment needed to turn the nut. 
 
 
30 Which type of energy does an object store due to its motion? 

A elastic 

B gravitational potential 

C kinetic 

D nuclear 
 
 
31 Which statement about boiling or evaporation of a liquid is correct? 

A Boiling occurs at any temperature. 

B Boiling occurs only at the surface of the liquid. 

C Evaporation occurs only at a specific temperature. 

D Evaporation occurs only at the surface of the liquid. 
 
 

A solid metal transfers energy by thermal conduction. 
 

What causes this transfer? 

A atomic lattice vibrations and movement of delocalised electrons 

B atomic lattice vibrations only 

C movement of delocalised electrons only 

D change in density of the metal 
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【答案】A

【解析】固体金属中的原子发生晶格振动，自由电子在晶格间移动，两者都能传递热能。

故选 A。

2.
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31 An electric motor transfers 4000 J of electrical energy to useful energy and 12 000 J of electrical 
energy is wasted. 

 
What is the efficiency of the motor? 

A 25% B 33% C 50% D 75% 
 
 
32 The pressure of a gas in a container is caused by gas molecules colliding with the walls. 
 

The pressure can be increased by heating the gas or by reducing its volume. 
 

Which row explains why the pressure increases in each case? 
 

 heating the gas reducing the volume 

A collisions more frequent and harder collisions more frequent and harder 

B collisions more frequent and harder collisions more frequent only 

C collisions harder only collisions more frequent and harder 

D collisions harder only collisions more frequent only 
 
 

Which statement explains why metals are better thermal conductors than non-metals? 

A Atoms in metals are fixed in a lattice by bonds. 

B Atoms in metals vibrate about fixed positions. 

C Metals contain free electrons. 

D Metals contain free protons. 
 
 
34 The sound heard from the siren of a police car becomes quieter and lower pitched as the car 

moves away from an observer. 
 

Which row describes what happens to the amplitude and frequency of the sound wave heard by 
the observer? 

 
 amplitude frequency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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A Atoms in metals are fixed in a lattice by bonds. 

B Atoms in metals vibrate about fixed positions. 

C Metals contain free electrons. 

D Metals contain free protons. 
 
 
34 The sound heard from the siren of a police car becomes quieter and lower pitched as the car 

moves away from an observer. 
 

Which row describes what happens to the amplitude and frequency of the sound wave heard by 
the observer? 

 
 amplitude frequency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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【答案】C

【解析】金属和非金属中的原子都能在固定位置附近振动。

金属还含有能够移动并携带热能的自由电子，因此金属通常导热更好。

故选 C。

3.

P0330 | 2025 May/Jun | 0654/21 | Q32 | Extended

P0331 | 2022 Oct/Nov | 0654/22 | Q33 | Extended

P0332 | 2026 May/Jun | 0654/22 | Q33 | Extended
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Thermal energy is transferred through a solid metal by conduction. 
 

Which row describes how the atoms and delocalised electrons in a solid metal behave during  
this process? 

 
 atoms delocalised electrons 

A move throughout the metal move throughout the metal 

B move throughout the metal vibrate about fixed positions 

C vibrate about fixed positions move throughout the metal 

D vibrate about fixed positions vibrate about fixed positions 
 
 
34 A wave passes from medium 1 into medium 2. The diagram shows the change in direction of  

the wave. 
 

medium 1 medium 2

original
wave direction

new
wave direction 

 
Which row describes what happens to the frequency and the wavelength of the wave as it passes 
from medium 1 into medium 2? 

 
 frequency wavelength 

A decreases decreases 

B decreases increases 

C no change decreases 

D no change increases 
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【答案】C

【解析】固体金属中的原子在固定位置附近振动，离域电子则能在金属中移动并携带热能。

故选 C。
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29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 

Some materials use atomic or molecular lattice vibrations and some materials use the movement 
of delocalised electrons for thermal conduction. 

 
Which row shows the correct materials? 

 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
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29 What is the unit of work and what is an equivalent combination of units? 
 

 unit equivalent 
combination 

A joule newton metre 

B joule newton / metre 

C newton joule metre 

D newton joule / metre 
 
 
30 The total energy input to an electric lamp is 20 J. 
 

The useful energy output is 12 J. 
 

What is the efficiency of the lamp? 

A 33% B 40% C 60% D 66% 
 
 
31 Which statement explains why smoke particles are made to move by other particles in  

Brownian motion? 

A The other particles are larger and move faster than smoke particles. 

B The other particles are larger and move slower than smoke particles. 

C The other particles are smaller and move faster than smoke particles. 

D The other particles are smaller and move slower than smoke particles. 
 
 

Some materials use atomic or molecular lattice vibrations and some materials use the movement 
of delocalised electrons for thermal conduction. 

 
Which row shows the correct materials? 

 

 atomic or molecular 
lattice vibrations 

movement of 
delocalised electrons 

A metals only metals and plastics 

B plastics only metals and plastics 

C metals and plastics metals only 

D metals and plastics plastics only 
 
 
P0331 | 2022 Oct/Nov | 0654/22 | Q33 | Extended

P0332 | 2026 May/Jun | 0654/22 | Q33 | Extended

P0333 | 2023 May/Jun | 0654/21 | Q31 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

167

179

（2025 May/Jun · 0654/21 · Question 32 · Extended）

【答案】C

【解析】金属和塑料都能通过原子或分子的晶格振动传递热能；离域电子的运动只在金属中传递热能。

故选 C。

题型 5：按颜色与光泽比较热辐射吸收、反射和发射（考频★★☆☆☆）

知识点 　 物体吸收热辐射的能力与表面的颜色和光泽有关；深色、无光泽表面的吸收能力较 ，

浅色、光亮表面的吸收能力较 。

光亮表面对热辐射的反射能力较强，无光泽表面的反射能力较弱。

同温、同面积时，良好吸收体也是良好发射体，黑色、无光泽表面的发射能力较 。

以上比较须在其他条件相同且入射辐射相同的条件下进行，属于定性判断，无单位。

答案：强；弱；强

怎么认 　 题目出现表面颜色、光泽及吸收、反射或发射的比较时，先判断表面是黑白、光亮还是无光泽。

例题 1

P0178 | 2025 Oct/Nov | 0654/23 | Q32 | Extended
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31 When a liquid evaporates, particles escape from the surface of the liquid. 
 

Which row shows the particles that escape and the average energy of the remaining particles? 
 

 particles that escape average energy of 
remaining particles 

A less energetic particles decreases 

B less energetic particles stays the same 

C more energetic particles decreases 

D more energetic particles stays the same 
 
 

Which row shows the colour of outer clothing that helps to keep the wearer cool on a hot, sunny 
day and the reason why this colour is effective? 

 
 colour reason 

A 
 

black 
 

it is a good absorber of 
radiation from the Sun 

B 
 

black 
 

it is a bad absorber of 
radiation from the Sun 

C 
 

white 
 

it is a good absorber of 
radiation from the Sun 

D 
 

white 
 

it is a bad absorber of 
radiation from the Sun 

 
 
33 Which statement describes the term critical angle? 

A the largest angle of incidence in a denser medium for which refraction into a less dense 
medium occurs 

B the largest angle of incidence in a less dense medium for which refraction into a denser 
medium occurs 

C the smallest angle of incidence in a denser medium for which refraction into a less dense 
medium occurs 

D the smallest angle of incidence in a less dense medium for which refraction into a denser 
medium occurs 
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33 Which statement describes the term critical angle? 

A the largest angle of incidence in a denser medium for which refraction into a less dense 
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B the largest angle of incidence in a less dense medium for which refraction into a denser 
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C the smallest angle of incidence in a denser medium for which refraction into a less dense 
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D the smallest angle of incidence in a less dense medium for which refraction into a denser 
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解：白色表面对太阳辐射的吸收能力较弱，外衣吸收的能量较少，有助于使穿着者保持凉爽。故选 D。
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针对练习

1.

P0322 | 2025 Oct/Nov | 0654/22 | Q32 | Extended

P0323 | 2025 May/Jun | 0654/21 | Q33 | Extended

P0324 | 2025 May/Jun | 0654/22 | Q31 | Extended
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28 In which speed–time graph is acceleration not constant or 0? 
 

speed

time

A

speed

time

B

speed

time

C

speed

time

D

0

00

0
0

00

0
 

 
 
29 A lamp produces 760 J of wasted energy for every 1000 J of energy supplied to it. 
 

What is the efficiency of the lamp? 

A 0.24% B 0.76% C 24% D 76% 
 
 
30 Atmospheric pressure is 1.0  105

 Pa. 
 

A football pitch is 105 m long and 68 m wide. 
 

What is the total weight of the air above the football pitch? 

A 14 N B 1.7  107
 N C 3.5  107

 N D 7.1  108
 N 

 
 

Which surface reflects the most thermal radiation? 

A a black, dull surface 

B a black, shiny surface 

C a white, dull surface 

D a white, shiny surface 
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Which surface reflects the most thermal radiation? 

A a black, dull surface 

B a black, shiny surface 

C a white, dull surface 

D a white, shiny surface 
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【答案】D

【解析】白色表面的吸收能力较弱，光亮表面的反射能力较强，故白色、光亮表面反射的热辐射最多。故

选 D。

2.

P0322 | 2025 Oct/Nov | 0654/22 | Q32 | Extended

P0323 | 2025 May/Jun | 0654/21 | Q33 | Extended
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Which surface is the best absorber of thermal radiation? 

A dull black 

B dull white 

C shiny black 

D shiny white 
 
 
34 The diagram shows a ray of light passing from medium P to medium Q and then to medium R. 
 

The speeds of light in each of the mediums P, Q and R are cP, cQ and cR respectively. 
 

RQP  
 

Which list compares the speeds of light in the three mediums in order from lowest to highest? 

A cP  cQ  cR 

B cP  cR  cQ 

C cQ  cP  cR 

D cR  cQ  cP 
 
 
35 What is the speed of X-rays in a vacuum? 

A 3.0  102
 m / s 

B 3.0  104
 m / s 

C 3.0  106
 m / s 

D 3.0  108
 m / s 
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【答案】A

【解析】黑色表面比白色表面吸收热辐射的能力强，无光泽表面比光亮表面吸收热辐射的能力强，故无

光泽黑色表面的吸收能力最强。故选 A。

3.

P0330 | 2025 May/Jun | 0654/21 | Q32 | Extended

P0331 | 2022 Oct/Nov | 0654/22 | Q33 | Extended

P0332 | 2026 May/Jun | 0654/22 | Q33 | Extended

P0333 | 2023 May/Jun | 0654/21 | Q31 | Extended

12 
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29 The diagram shows a triangular sheet of metal with sides of length 50 cm, 40 cm and 30 cm. The 
sheet is free to move about a pivot at the top corner, as shown. 

 

30 cm

40 cm
50 cm

5.0 N

pivot

 
 

A cord is attached to the bottom left corner of the sheet and pulled with a horizontal force of 5.0 N 
to the left. 

 
What is the moment of the 5.0 N force about the pivot? 

A 150 N cm B 200 N cm C 250 N cm D 600 N cm 
 
 
30 A machine has useful output energy of 1000 J and wasted energy of 300 J. 
 

Which expression is used to calculate the efficiency of the machine? 

A 300
1000 300

  100% 

B 
1000
300   100% 

C 
1000

3001000 
  100% 

D 
3001000

1000


  100% 

 
 

Which statement about thermal radiation is correct? 

A A dull surface is a good absorber and a good reflector of thermal radiation. 

B A dull surface is a poor absorber and a poor reflector of thermal radiation. 

C A shiny surface is a good absorber but a poor reflector of thermal radiation. 

D A shiny surface is a poor absorber but a good reflector of thermal radiation. 
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Which statement about thermal radiation is correct? 

A A dull surface is a good absorber and a good reflector of thermal radiation. 

B A dull surface is a poor absorber and a poor reflector of thermal radiation. 

C A shiny surface is a good absorber but a poor reflector of thermal radiation. 

D A shiny surface is a poor absorber but a good reflector of thermal radiation. 
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【答案】D

【解析】光亮表面对热辐射的吸收能力较弱，反射能力较强。故选 D。

题型 6：把容器不同部位对应到各条散热途径（考频★☆☆☆☆）

知识点 　 热传递有传导、对流和热辐射三种方式；传导和对流都需要物质，真空能防止

和 。

热辐射不需要物质，温度高于周围环境的物体可通过热辐射传出内能。

暗淡表面发射热辐射的能力强，明亮表面发射热辐射的能力弱，故镀银的明亮表面能减少 。

盖子可减少液面上方空气的对流；在其他条件相同时，无盖且表面暗淡的容器散热较快。

答案：传导；对流；热辐射

141



怎么认 　 题目出现真空层、明亮或暗淡表面及有无盖子时，先把各部位对应到三种热传递方式。

例题 1

P0334 | 2023 Oct/Nov | 0654/21 | Q33 | Extended
12 
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A vacuum flask uses a vacuum between two shiny surfaces to keep a drink hot for a long time. 
 

hot drink vacuum

glass walls with

silvered surfaces

 
 

How do the vacuum and the shiny surfaces help to keep the drink hot? 
 

 vacuum shiny surfaces 

A prevents conduction and convection reduce conduction and radiation 

B prevents conduction and convection reduce radiation only 

C prevents radiation reduce conduction and convection 

D prevents radiation reduce convection only 
 
 
34 When light passes from air into glass its speed decreases but its frequency remains constant. 
 

Light travelling in air enters a glass block at an angle of incidence that is greater than 0. 
 

Which row describes what happens to the direction and what happens to the wavelength of the 
light? 

 
 direction wavelength 

A moves away from the normal decreases 

B moves away from the normal increases 

C moves towards the normal decreases 

D moves towards the normal increases 
 
 
35 Which change to a sound wave makes the sound louder? 

A decreasing the amplitude 

B decreasing the wavelength 

C increasing the amplitude 

D increasing the wavelength 
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解：传导和对流都需要物质，真空中没有粒子，故真空防止传导和对流。

热辐射可通过真空，明亮的镀银表面发射和吸收热辐射的能力弱，故只减少热辐射。

故选 B。

针对练习

1.
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An equal quantity of water at 80 °C is poured into each of four identical metal containers on a 
laboratory bench. 

 
The outer surfaces of two of the containers are dull and the outer surfaces of the other two 
containers are shiny. 

 
Identical lids are put on two of the containers. 

 
All the containers are allowed to cool. 

 
Which container cools at the greatest rate? 

 
A

dull

B

dull

C

shiny

D

shiny

water water

lid lid

 
 
 
33 A water wave travels at a steady speed of 4.0 m / s and passes a stationary boat. 
 

wave
direction

boat

wave crest

 
 

Four wave crests pass the boat every 2.0 seconds. 
 

What is the wavelength of the wave? 

A 0.5 m B 1.0 m C 2.0 m D 8.0 m 
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All the containers are allowed to cool. 

 
Which container cools at the greatest rate? 

 
A

dull

B

dull

C

shiny

D

shiny

water water

lid lid

 
 
 
33 A water wave travels at a steady speed of 4.0 m / s and passes a stationary boat. 
 

wave
direction

boat

wave crest

 
 

Four wave crests pass the boat every 2.0 seconds. 
 

What is the wavelength of the wave? 

A 0.5 m B 1.0 m C 2.0 m D 8.0 m 
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（2026 Feb/Mar · 0654/12 · Question 32 · Core）

【答案】A

【解析】容器无盖时，水面上方受热空气上升，对流较强；暗淡表面比明亮表面发射热辐射的能力强。

142



A 容器无盖且外表面暗淡，散热速率最大。

故选 A。
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专题 11 波长、频率与波速

11.1 波长、频率与波速

题型 1：波形中从平衡位置量振幅、同相点量波长（考频★★★☆☆）

知识点 　 振幅 𝐴 是介质中一点偏离平衡位置的最大距离；在波形图中，应从 量到波峰或波谷。

波长 𝜆 是沿传播方向相邻两个 点之间的距离，相邻波峰或相邻波谷的间距均为一个波长。

频率 𝑓  是单位时间内通过某一点的完整波的个数，单位是赫兹（Hz）；对同一列周期波，𝑣 = 𝑓𝜆，相应
单位可用 m s−1、Hz、m。

波峰到波谷的竖直距离为 个振幅。

答案：平衡位置；同相；2

怎么认 　 题目出现波峰、波谷、平衡位置或标注箭头时，先分清竖直最大位移与相邻同相点的水平距离。

例题 1

v = fλ, f =
1

T
.

v f λ T

12 
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31 Which statement about gas particles is not correct? 

A Increasing the temperature of a gas makes the gas particles move more slowly. 

B The gas particles are in constant random motion. 

C The pressure of a gas is caused by the collision of gas particles with the container. 

D Very small particles suspended in a gas are in constant random motion. 
 
 
32 Two methods of cooking are grilling under a red-hot heater and frying in a shallow metal pan. 
 

method 2: fryingmethod 1: grilling

shallow
metal pan

food

food

air

heater

 
 

How does thermal energy pass through the air to reach the food in method 1 and how does 
thermal energy pass through the bottom of the metal pan in method 2? 

 
 method 1 method 2 

A convection conduction 

B convection radiation 

C radiation conduction 

D radiation radiation 
 
 

What is the name of the distance between two consecutive crests of a water wave? 

A amplitude 

B frequency 

C speed 

D wavelength 
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（2023 May/Jun · 0654/12 · Question 33 · Core；同题：2023 May/Jun · 0654/13 · Question 33 · Core）

解：相邻两个波峰是相邻的同相点，其间沿传播方向的距离为一个波长。

故选 D。

针对练习

1.

P0364 | 2023 Oct/Nov | 0654/21 | Q34 | Extended

P0365 | 2023 Oct/Nov | 0654/13 | Q33 | Core
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31 A sample of liquid cools for 20 minutes. Its temperature is recorded every 2 minutes. 
 

The results are shown. 
 

time / minutes 0 2 4 6 8 10 12 14 16 18 20 

temperature / C 90.8 80.9 74.1 67.4 61.9 57.0 53.0 50.2 48.5 47.3 46.1
 

How should the sample be described at the end of 18 minutes? 

A all liquid 

B all solid 

C in the process of boiling 

D in the process of solidifying 
 
 
32 In which of the three states of matter is convection the main method of thermal energy transfer? 

A liquids and gases 

B liquids only 

C solids and liquids 

D solids only 
 
 

The diagram represents a transverse wave. 
 

Which labelled arrow represents the wavelength of the wave? 
 

B
A

C

D
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201

（2023 Oct/Nov · 0654/13 · Question 33 · Core）

【答案】C

【解析】箭头 C 沿传播方向连接相邻两个波峰，所表示的距离为一个波长。

故选 C。
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2.

P0357 | 2026 May/Jun | 0654/13 | Q32 | Core
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30 The table gives the weight and total area of contact with the ground for each of four animals. 
 

Which row shows the animal that exerts the least pressure on the ground? 
 

 animal weight / N total area of 
contact / cm2 

A beaver 270 220 

B cat 41 29 

C duck 16 72 

D mouse 0.19 0.12 
 
 
31 The vacuum in a vacuum flask reduces the thermal energy transfer from the contents of the flask 

to the surroundings. 
 

Which methods of energy transfer cannot occur in a vacuum? 

A conduction and convection 

B conduction only 

C convection and radiation 

D radiation only 
 
 

A tank contains water. 
 

tank

initial level
of water

 
 

A wave is produced and travels across the surface of the water. 
 

Which feature of the wave is the maximum height of the wave above the initial level of water? 

A the amplitude 

B the frequency 

C the speed 

D the wavelength 
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200

（2026 May/Jun · 0654/13 · Question 32 · Core）

【答案】A

【解析】水的初始液面是平衡位置，波高出平衡位置的最大距离为振幅。

故选 A。

3.

P0366 | 2025 Oct/Nov | 0654/12 | Q34 | Core
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31 Which statement describes the behaviour of particles during the evaporation of a liquid? 

A Only the more energetic particles escape. 

B Particles bond together. 

C Particles move closer together. 

D The least energetic particles escape first. 
 
 
32 What is the method of thermal energy transfer from the Sun to the Earth through the vacuum of 

space? 

A conduction 

B convection 

C evaporation 

D radiation 
 
 
33 Which statement about waves is correct? 

A They do not transfer energy or matter. 

B They transfer energy and matter. 

C They transfer energy but not matter. 

D They transfer matter but not energy. 
 
 

Which wave diagram shows the amplitude X and the wavelength Y of a wave? 
 

X

X

Y

Y

Y

A B

X

C

X

D

Y
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201

（2025 Oct/Nov · 0654/12 · Question 34 · Core；同题：2025 Oct/Nov · 0654/13 · Question 34 · Core）

【答案】C

【解析】图 C 中，X 从平衡位置量到波谷，表示振幅；Y 从一个波峰量到相邻波峰，表示波长。

故选 C。
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4.

P0366 | 2025 Oct/Nov | 0654/12 | Q34 | Core

P0367 | 2024 Oct/Nov | 0654/12 | Q34 | Core
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33 The diagrams show part of a water-heating system which is working by convection. 
 

Which diagram shows the flow of water in the system? 
 

A B

hot
water
tank

heat

boiler

hot
water
tank

heat

boiler

hot
water
tank

heat

boiler

hot
water
tank

heat

boiler

C D

 
 
 

The diagram represents a wave. 
 

X Y

distance

displacement

0
0

 
 

How many wavelengths are there between X and Y? 

A 
3
2

 B 1 C 
2
11  D 3 
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（2024 Oct/Nov · 0654/12 · Question 34 · Core；同题：2024 Oct/Nov · 0654/13 · Question 34 · Core）

【答案】C

【解析】由相邻波峰间为 1 个波长，波峰到相邻波谷为 12  个波长，得

1 + 1
2 = 3

2 = 1.5
故选 C。

5.
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31 In a liquid-in-glass thermometer, which physical property of the liquid is used to measure 
temperature? 

A colour 

B mass 

C pressure 

D volume 
 
 

A boy watches a water wave passing a boat that is floating on the sea. 
 

wave crest

wave trough  
 

Which single measurement allows the boy to be able to calculate the amplitude of the wave? 

A the distance between one wave crest and the next 

B the time taken for a wave crest to travel the length of the boat 

C the time taken for the boat to move from its lowest point to its highest point 

D the vertical distance between the highest point and the lowest point of the boat 
 
 
33 The diagram shows a ray of light passing from glass into air. 
 

Two angles P and Q are labelled. 
 

normal

P

Q

glass
air

 
 

What is the angle of refraction? 

A P B Q C 90 – P D 90 – Q 
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203

（2024 Feb/Mar · 0654/12 · Question 32 · Core）

【答案】D

【解析】船从最低点到最高点的竖直距离等于波谷到波峰的距离。设该距离为 𝑑，则
𝑑 = 2𝐴
𝐴 = 𝑑

2
故选 D。
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A wave has an amplitude, a frequency and a wavelength. 
 

Three definitions for these quantities are given. 
 

1 the maximum displacement from the rest position 

2 the number of wavefronts passing a point in unit time 

3 the distance between two adjacent wave crests 
 

Which definition corresponds to each quantity? 
 

 amplitude frequency wavelength 

A 1 2 3 

B 1 3 2 

C 2 3 1 

D 3 1 2 
 
 
34 A thin converging lens produces a real image of an object. 
 

What happens to the image as the object is moved away from the lens? 

A It becomes larger and stays inverted. 

B It becomes larger and stays upright. 

C It becomes smaller and stays inverted. 

D It becomes smaller and stays upright. 
 
 
35 A bar of soft iron and a bar of steel are held in contact with a strong magnet. 
 

Both bars become magnetised. 
 

The two bars are now moved away from the magnet. 
 

Which statement about the bars is correct? 

A Both bars lose their magnetism. 

B Neither of the bars loses its magnetism. 

C The soft iron bar loses its magnetism but the steel bar retains its magnetism. 

D The steel bar loses its magnetism but the soft iron bar retains its magnetism. 
 
 
36 The current in an ammeter is 1.5 A. 
 

How much charge passes through the ammeter in one minute? 

A 0.025 C B 1.5 C C 40 C D 90 C 
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（2024 May/Jun · 0654/21 · Question 33 · Extended）

【答案】A

【解析】振幅对应最大位移，编号为 1；频率对应单位时间内通过的波面数，编号为 2；波长对应相邻波

峰间的距离，编号为 3。

故选 A。

题型 2：每秒通过次数求频率并接波速关系（考频★★★☆☆）

知识点 　 频率 𝑓  表示单位时间内通过某一点的完整波数，若时间 𝑡 内通过 𝑛 个波峰，则 𝑓 = ，

单位为 Hz。
相邻两波峰间的距离为波长 𝜆；图中 𝑚 个波峰从第一个到最后一个含  个波长。

相邻两个波峰通过同一点的时间间隔为周期 𝑇，频率与周期满足 𝑓 = 1
𝑇，𝑇  的单位为 s。

波以波速 𝑣 传播时，频率、波长与波速满足 ；𝑣 用 m/s 时，𝜆 用 m。
计算时各量的单位应相互配套，1 MHz = 106 Hz。
答案：𝑛

𝑡；𝑚 − 1；𝑣 = 𝑓𝜆

怎么认 　 题目出现单位时间内通过的波峰数、造峰间隔或波峰间距时，先求频率或波长，再用 𝑣 = 𝑓𝜆。

例题 1

P0368 | 2024 Oct/Nov | 0654/13 | Q34 | Core

P0369 | 2022 Feb/Mar | 0654/12 | Q34 | Core

P0370 | 2023 Feb/Mar | 0654/12 | Q34 | Core
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33 A hot water tank is fitted with two identical heaters P and Q. Heater P is fitted above heater Q, as 
shown. The tank is full of cold water. 

 

heater P

heater Q

 
 

When only heater Q is switched on, it takes a long time to heat the tank of water to 60 C. 
 

What happens to the cold water when only heater P is switched on? 

A All the water reaches 60 C in less time. 

B All the water reaches 60 C in the same time. 

C The water below heater P reaches 60 C in less time. 

D The water above heater P reaches 60 C in less time. 
 
 

A water wave passes point Y. 
 

A student counts how many wave crests pass point Y in 30 seconds. 
 

Using only this information, what can the student calculate? 

A the amplitude of the wave 

B the frequency of the wave 

C the speed of the wave 

D the wavelength of the wave 
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（2023 Feb/Mar · 0654/12 · Question 34 · Core；同题：2023 Feb/Mar · 0654/22 · Question 33 · Extended）

解：设 30 s 内通过 Y 点的波峰数为 𝑛，则
𝑓 = 𝑛

30 s
该比值表示单位时间内通过 Y 点的波峰数，即频率。故选 B。
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针对练习

1.

P0351 | 2023 May/Jun | 0654/13 | Q33 | Core

P0352 | 2025 May/Jun | 0654/11 | Q33 | Core

P0353 | 2025 Oct/Nov | 0654/12 | Q33 | Core

P0354 | 2025 Feb/Mar | 0654/12 | Q33 | Core

11  
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29 What is the density of an object that has a mass of 20 g and a volume of 5.0 cm3
 ? 

A 4.0 g / cm3 B 15 g / cm3 C 25 g / cm3 D 100 g / cm3 
 
 
30 Which energy resource is non-renewable? 

A geothermal 

B natural gas 

C tides 

D wind 
 
 
31 Which row shows a good thermal conductor and a bad thermal conductor? 
 

 good conductor bad conductor 

A copper air 

B copper silver 

C water air 

D water silver 
 
 
32 In which situation is convection the main method of thermal energy transfer? 

A heat from a heater on the floor of a room spreading around the room 

B heat from a hot furnace reaching a factory worker standing beside it 

C heat from the hot end of a metal spoon reaching a cook’s hand holding the other end 

D heat from the Sun reaching a worker in a field 
 
 

One property of a water wave is the number of crests on the surface of water that pass a 
particular point each second. 

 
What is this property? 

A amplitude 

B frequency 

C speed 

D wavelength 
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（2025 Feb/Mar · 0654/12 · Question 33 · Core）

【答案】B

【解析】单位时间内通过某一点的波峰数是频率。故选 B。

2.

P0360 | 2025 Oct/Nov | 0654/21 | Q32 | Extended
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29 The diagram shows the two vertical forces acting on an object of mass m falling through the air. 
 

F

W  
 

Which expression is equal to the magnitude of the vertical acceleration of the object? 

A ( – )W F
m

 B ( + )W F
m

 C 
( – )

m
W F

 D 
( + )

m
W F

 

 
 
30 The power of sunlight falling on each m2 of a solar panel is 200 W. 
 

The solar panel has an area of 2.0 m2. 
 

The efficiency of the solar panel is 20%. 
 

What is the useful power output of the solar panel? 

A 80 W B 400 W C 500 W D 2000 W 
 
 
31 Boiling is a process in which a liquid changes its state to become a gas. 
 

Which row describes the temperature at which boiling takes place and where it takes place in a 
pure liquid? 

 
 temperature where it takes place 

A at a definite temperature only at the surface of the liquid 

B at a definite temperature throughout the liquid 

C at any temperature only at the surface of the liquid 

D at any temperature throughout the liquid 
 
 

A wave passes a rock in the sea. Five complete wavelengths pass the rock in 20 s. 
 

What is the frequency of this wave? 

A 0.25 Hz B 4.0 Hz C 15 Hz D 100 Hz 
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P0361 | 2023 May/Jun | 0654/21 | Q33 | Extended

P0362 | 2025 Oct/Nov | 0654/22 | Q33 | Extended

P0363 | 2024 May/Jun | 0654/21 | Q33 | Extended
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205

（2025 Oct/Nov · 0654/21 · Question 32 · Extended）

【答案】A

【解析】由频率的定义得

𝑓 = 𝑛
𝑡 = 5

20 s = 0.25 Hz
故选 A。

3.

P0360 | 2025 Oct/Nov | 0654/21 | Q32 | Extended

P0361 | 2023 May/Jun | 0654/21 | Q33 | Extended
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32 A student stands in front of a plane mirror on a wall. 
 

Which statement about the image of the student is not correct? 

A The image is laterally inverted (left to right). 

B The image is smaller than the student. 

C The image is upright. 

D The student and the image are equal distances from the mirror. 
 
 

A wave has a frequency of 3.0 MHz and a speed of 1500 m / s. 
 

What is the wavelength of the wave? 

A 5.0  10–4
 m B 0.50 m C 500 m D 4500 m 

 
 
34 The diagram shows a ray of light passing from air into plastic. The sizes of four angles are given. 
 

30°

60°

72°

18°

air

plastic

 
 

The table gives the value of the sine of each angle. 
 

angle /  sine 

18 0.31 

30 0.50 

60 0.87 

72 0.95 
 

What is the refractive index of the plastic? 

A 0.62 B 0.92 C 1.6 D 1.7 
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P0362 | 2025 Oct/Nov | 0654/22 | Q33 | Extended

P0363 | 2024 May/Jun | 0654/21 | Q33 | Extended
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205

（2023 May/Jun · 0654/21 · Question 33 · Extended）

【答案】A

【解析】𝑓 = 3.0 MHz = 3.0 × 106 Hz
由 𝑣 = 𝑓𝜆 得

𝜆 = 𝑣
𝑓 = 1500

3.0×106 = 5.0 × 10−4 m
故选 A。
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33 The diagram shows an object made partly of wood and partly of iron. Thermal energy is supplied 
in the position shown. Point P is marked at the bottom of the object. 

 
 

ironwood

P

thermal energy

 
 

How does most thermal energy reach point P? 

A by conduction through the iron 

B by conduction through the wood 

C by convection through the iron 

D by convection through the wood 
 
 

The diagram shows a water wave seen from above. 
 

One wavefront (crest) is made every 0.50 s. 
 

wavefronts

(crests)

6.0 cm  
 

What is the frequency of the wave and what is its wavelength? 
 

 frequency / Hz wavelength / cm 

A   0.50 3.0 

B   0.50 6.0 

C 2.0 3.0 

D 2.0 6.0 
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202
（2022 Feb/Mar · 0654/12 · Question 34 · Core）

【答案】C

【解析】由 𝑓 = 1
𝑇  得

𝑓 = 1
0.50 s = 2.0 Hz

图中三个波峰之间含两个波长，故 𝜆 = 6.0 cm
2 = 3.0 cm。

故选 C。

5.

P0355 | 2026 May/Jun | 0654/11 | Q34 | Core

P0356 | 2026 Feb/Mar | 0654/12 | Q33 | Core
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32 An equal quantity of water at 80 °C is poured into each of four identical metal containers on a 
laboratory bench. 

 
The outer surfaces of two of the containers are dull and the outer surfaces of the other two 
containers are shiny. 

 
Identical lids are put on two of the containers. 

 
All the containers are allowed to cool. 

 
Which container cools at the greatest rate? 

 
A

dull

B

dull

C

shiny

D

shiny

water water

lid lid

 
 
 

A water wave travels at a steady speed of 4.0 m / s and passes a stationary boat. 
 

wave
direction

boat

wave crest

 
 

Four wave crests pass the boat every 2.0 seconds. 
 

What is the wavelength of the wave? 

A 0.5 m B 1.0 m C 2.0 m D 8.0 m 
 
 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-256DF9F594
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（2026 Feb/Mar · 0654/12 · Question 33 · Core）

【答案】C

【解析】𝑓 = 𝑛
𝑡 = 4

2.0 s = 2.0 Hz
由 𝑣 = 𝑓𝜆 得

𝜆 = 𝑣
𝑓 = 4.0

2.0 = 2.0 m
故选 C。
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题型 3：区分波的传播与漂浮颗粒的振动（考频★☆☆☆☆）

知识点 　 波在传播过程中传递 ，不传递物质。

对机械波，介质质点在平衡位置附近 ，不随波持续向传播方向移动。

水面波中漂浮小球随水面振动；质点位移的 SI 单位为 m。
答案：能量；振动

怎么认 　 题目出现波沿水面传播、漂浮小球怎样运动时，先区分波的传播方向和小球的振动方向。

例题 1

P0351 | 2023 May/Jun | 0654/13 | Q33 | Core

P0352 | 2025 May/Jun | 0654/11 | Q33 | Core

P0353 | 2025 Oct/Nov | 0654/12 | Q33 | Core
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31 Which statement describes the behaviour of particles during the evaporation of a liquid? 

A Only the more energetic particles escape. 

B Particles bond together. 

C Particles move closer together. 

D The least energetic particles escape first. 
 
 
32 What is the method of thermal energy transfer from the Sun to the Earth through the vacuum of 

space? 

A conduction 

B convection 

C evaporation 

D radiation 
 
 

Which statement about waves is correct? 

A They do not transfer energy or matter. 

B They transfer energy and matter. 

C They transfer energy but not matter. 

D They transfer matter but not energy. 
 
 
34 Which wave diagram shows the amplitude X and the wavelength Y of a wave? 
 

X

X

Y

Y

Y

A B

X

C

X

D

Y
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31 Which statement describes the behaviour of particles during the evaporation of a liquid? 

A Only the more energetic particles escape. 

B Particles bond together. 

C Particles move closer together. 

D The least energetic particles escape first. 
 
 
32 What is the method of thermal energy transfer from the Sun to the Earth through the vacuum of 

space? 

A conduction 

B convection 

C evaporation 

D radiation 
 
 

Which statement about waves is correct? 

A They do not transfer energy or matter. 

B They transfer energy and matter. 

C They transfer energy but not matter. 

D They transfer matter but not energy. 
 
 
34 Which wave diagram shows the amplitude X and the wavelength Y of a wave? 
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（2025 Oct/Nov · 0654/12 · Question 33 · Core；同题：2025 Oct/Nov · 0654/13 · Question 33 · Core）

解：波传播时传递能量，不传递物质。

A 错，波传递能量；B 错，波不传递物质；C 对；D 错，物质不随波传播。

故选 C。

针对练习

1.

P0357 | 2026 May/Jun | 0654/13 | Q32 | Core

P0358 | 2025 May/Jun | 0654/12 | Q33 | Core
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31 Liquid in a beaker evaporates quickly. 
 

Which row shows what happens to the mass and to the temperature of the liquid remaining in  
the beaker? 

 
 mass temperature 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
32 The diagram shows a type of double glazing in a window. The double glazing consists of two 

sheets of glass separated by a vacuum. 
 

glass

vacuum

glass

 
 

Which methods of energy transfer are prevented by the vacuum? 

A conduction and convection only 

B conduction and radiation only 

C convection and radiation only 

D conduction, convection and radiation 
 
 

A student investigates the motion of a small ball that is floating on water in a tank. A wave passes 
along the water surface from left to right. 

 
What happens to the ball? 

A It does not move. 

B It moves only to the left. 

C It moves only to the right. 

D It moves up and down. 
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（2025 May/Jun · 0654/12 · Question 33 · Core；同题：2025 May/Jun · 0654/13 · Question 33 · Core）

【答案】D

【解析】水面波由左向右传播，水的质点不随波持续向右移动。

小球随水面在平衡位置附近上下振动。

故选 D。

题型 4：比较振动方向与传播方向区分横纵波（考频★☆☆☆☆）

知识点 　 波的类型由粒子的振动方向与波的传播方向的关系判定。

振动方向与传播方向 的波是横波；两者 的波是纵波。

光波、无线电波属于横波，声波属于纵波。

答案：垂直；平行

150



怎么认 　 题目出现粒子振动方向和波的传播方向时，先比较两者是否平行。

例题 1

P0375 | 2026 May/Jun | 0654/22 | Q34 | Extended

P0376 | 2024 May/Jun | 0654/22 | Q33 | Extended

12 
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30 A paralympic athlete of mass 70 kg uses a wheelchair of mass 10 kg in a race. 
 

What is the kinetic energy of the athlete and wheelchair when they are moving at 6.0 m / s? 

A 240 J B 480 J C 1440 J D 2880 J 
 
 
31 The table shows four sources of energy used to generate electricity. 
 

Which row about the energy source is correct? 
 

 source renewable reliable at all times 

A coal yes no 

B nuclear fission no yes 

C tides no no 

D wind yes yes 
 
 
32 Which region of the electromagnetic spectrum is often involved in heat transfer by radiation? 

A infrared 

B radio 

C ultraviolet 

D X-rays 
 
 

The diagram shows the direction of a wave that passes a particle. The particle is made to vibrate 
by the wave. The direction of vibration of the particle is shown. 

 

direction
of wave

direction of vibration
of particle

particle  
 

Which row states the type of wave that passes the particle and gives an example of this type of 
wave? 

 
 type of wave example 

A longitudinal light 

B longitudinal sound 

C transverse light 

D transverse sound 
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208

（2024 May/Jun · 0654/22 · Question 33 · Extended）

解：图中粒子的振动方向与波的传播方向平行，故该波为纵波。

声波是纵波，光是横波。

故选 B。

针对练习

1.

P0360 | 2025 Oct/Nov | 0654/21 | Q32 | Extended

P0361 | 2023 May/Jun | 0654/21 | Q33 | Extended

P0362 | 2025 Oct/Nov | 0654/22 | Q33 | Extended
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31 The temperature of a liquid in a beaker decreases because particles escape from the surface of 
the liquid. 

 
Which row gives the name of this process and shows which particles escape from the liquid? 

 

 name of process particles that 
escape 

A condensation less energetic 

B condensation more energetic 

C evaporation less energetic 

D evaporation more energetic 
 
 
32 What is the main method of thermal energy transfer in liquid water? 

A boiling 

B conduction 

C convection 

D radiation 
 
 

Which row contains an example of a longitudinal wave and an example of a transverse wave? 
 

 longitudinal wave transverse wave 

A radio wave water wave 

B sound wave radio wave 

C water wave radio wave 

D water wave sound wave 
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（2025 Oct/Nov · 0654/22 · Question 33 · Extended）

【答案】B

【解析】声波是纵波，无线电波是横波。

故选 B。

题型 5：比较波长与缝宽判断衍射程度（考频★☆☆☆☆）

知识点 　 波通过狭缝后偏离原传播方向并向两侧展开的现象称为衍射。

衍射程度由波长 𝜆 与缝宽 𝑤 的相对大小决定； 𝜆
𝑤  越 ，衍射越明显。

当缝宽与波长 时，衍射明显，出射波面近似为以狭缝为中心的圆弧；𝜆 与 𝑤 应采用相同的长度

单位。

答案：大；相近

151



怎么认 　 题目出现波长、缝宽或狭缝后的波面图时，先比较 𝜆 与 𝑤 的相对大小。

例题 1

P0371 | 2024 Feb/Mar | 0654/12 | Q32 | Core

P0372 | 2025 May/Jun | 0654/22 | Q33 | Extended
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32 Liquid water boils at 100 °C to produce steam. The volume of the steam at 100 °C is much greater 
than the volume of the liquid water. 

 
Which statement explains the increase in volume at 100 °C? 

A The water molecules move faster in steam than in liquid water. 

B The water molecules are further apart in steam than in liquid water. 

C The water molecules are larger in steam than in liquid water. 

D The water molecules are regularly arranged in liquid water but are randomly arranged in 
steam. 

 
 

A wave approaches a gap in a barrier. The gap is the same size as the wavelength of the wave. 
The arrow shows the direction of the wave. 

 
Which diagram shows what happens to the wave after it passes through the gap? 

 
A B

C D

 
 
 
34 What is the difference between a real image and a virtual image? 

A A real image can be shown on a screen, but a virtual image cannot. 

B A real image is always formed by a magnifying glass. 

C A real image is always formed by a plane mirror. 

D A virtual image can be shown on a screen, but a real image cannot. 
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（2025 May/Jun · 0654/22 · Question 33 · Extended）

解：由缝宽与波长相等得
𝜆
𝑤 = 1。
衍射明显，波面经过狭缝后向两侧展开并形成圆弧，图 B 符合。故选 B。
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针对练习

1.

P0373 | 2023 Feb/Mar | 0654/22 | Q33 | Extended

P0374 | 2026 May/Jun | 0654/22 | Q35 | Extended
15  
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The diagram shows a water wave diffracted through a gap in a barrier. 
 

The wavelength of the wave is  and the width of the gap is w. 
 

w

λ

 
 

Which row shows values of  and w that produce the greatest diffraction? 
 

  / cm w / cm 

A 1.0 2.0 

B 1.0 4.0 

C 2.0 2.0 

D 2.0 4.0 
 
 
36 A glass block is surrounded by a vacuum. A ray of light strikes the inside of the glass block. The 

ray of light is totally reflected back into the block. 
 

vacuum
glass

i

ray of light

h

 
 

Which statement explains why this happens? 

A Angle h is greater than the critical angle. 

B Angle i is greater than the critical angle. 

C Light cannot travel through a vacuum. 

D The ray of light is travelling along the normal. 
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【答案】C

【解析】衍射程度随 𝜆
𝑤  增大而增大。C 组的波长取最大值，缝宽取最小值，

( 𝜆
𝑤)

𝐶
= 2.0

2.0 = 1。
其余各组的 𝜆

𝑤  均小于 1。故选 C。

题型 6：折射时频率不变、由偏折判断波长变化（考频★☆☆☆☆）

知识点 　 波从一种介质进入另一种介质时，频率由波源决定，波源不变，则频率 。

波速、频率和波长满足 𝑣 = 𝑓𝜆；𝑣 的单位为 m s−1，𝑓  的单位为 Hz，𝜆 的单位为 m。
波折射后偏离法线，表明波速 ；频率不变，故波长增大。

答案：不变；增大
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怎么认 　 题目出现波穿过介质分界面并给出偏折图时，先比较入射角和折射角，再由频率不变及 𝑣 =

𝑓𝜆 判断波长。

例题 1

P0375 | 2026 May/Jun | 0654/22 | Q34 | Extended

14 
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33 Thermal energy is transferred through a solid metal by conduction. 
 

Which row describes how the atoms and delocalised electrons in a solid metal behave during  
this process? 

 
 atoms delocalised electrons 

A move throughout the metal move throughout the metal 

B move throughout the metal vibrate about fixed positions 

C vibrate about fixed positions move throughout the metal 

D vibrate about fixed positions vibrate about fixed positions 
 
 

A wave passes from medium 1 into medium 2. The diagram shows the change in direction of  
the wave. 

 
medium 1 medium 2

original
wave direction

new
wave direction 

 
Which row describes what happens to the frequency and the wavelength of the wave as it passes 
from medium 1 into medium 2? 

 
 frequency wavelength 

A decreases decreases 

B decreases increases 

C no change decreases 

D no change increases 
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解：分界面竖直，法线沿水平方向。

由图得折射角大于入射角，波进入介质 2 后偏离法线，故 𝑣2 > 𝑣1。

波源不变，故 𝑓2 = 𝑓1。

由 𝑣 = 𝑓𝜆 得
𝜆2
𝜆1

= 𝑣2
𝑣1

> 1
故频率不变，波长增大。故选 D。

题型 7：把可见光颜色按波长排序（考频★☆☆☆☆）

知识点 　 可见光的波长约为 400 nm 至 700 nm，波长常用纳米（nm）表示，1 nm = 10−9 m。

在可见光范围内，按波长由短到长排列，各颜色依次为 。

紫光的波长较 ，红光的波长较 。

答案：紫、蓝、绿、黄、橙、红；短；长

154



怎么认 　 题目出现可见光的若干波长并要求判断颜色时，先按波长由短到长对应紫至红的顺序。

例题 1

P0355 | 2026 May/Jun | 0654/11 | Q34 | Core
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Visible light contains wavelengths between approximately 400 nm and 700 nm. 
 

Which row gives the colour of each wavelength of visible light? 
 

 400 nm 500 nm 600 nm 

A green orange violet 

B green violet orange 

C violet green orange 

D violet orange green 
 
 
35 Which list shows regions of the electromagnetic spectrum in order of increasing frequency 

(lowest frequency first)? 

A microwaves  radio waves  ultraviolet waves 

B microwaves  ultraviolet waves  radio waves 

C radio waves  microwaves  ultraviolet waves 

D ultraviolet waves  radio waves  microwaves 
 
 
36 A plastic rod is rubbed with a cloth. The plastic rod becomes negatively charged. 
 

Which statement explains why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 
37 The diagram shows an electric circuit that contains a cell and a lamp. 
 

 
 

Which statement is correct? 

A The electric circuit transfers charge from the cell to the lamp only. 

B The electric circuit transfers charge from the cell to the lamp and then into the surroundings. 

C The electric circuit transfers energy from the cell to the lamp only. 

D The electric circuit transfers energy from the cell to the lamp and then into the surroundings. 
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解：可见光的颜色按波长由短到长依次为紫、蓝、绿、黄、橙、红。

由 400 nm < 500 nm < 600 nm 得，三种光的颜色应沿紫至红的方向依次排列。

400 nm 对应紫色，500 nm 对应绿色，600 nm 对应橙色。

故选 C。

题型 8：真空中区别电磁波与声波的传播条件（考频★☆☆☆☆）

知识点 　 电磁波不需要介质，在真空中均以 传播，数值为 3.0 × 108 m/s。

声波是 波，传播必须有介质，因此不能在真空中传播。

比较真空中的波速时，应先判断波能否在真空中传播。

答案：相同速度；机械

怎么认 　 题目出现真空中电磁波与声波的速度比较时，先判断各波能否在真空中传播。

例题 1

P0357 | 2026 May/Jun | 0654/13 | Q32 | Core

P0358 | 2025 May/Jun | 0654/12 | Q33 | Core

P0359 | 2024 May/Jun | 0654/23 | Q34 | Extended
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33 Which diagram shows a ray of light undergoing total internal reflection? 
 

air

glass

C

incident

ray

air

glass

D

incident

ray

glass

air

A

incident

ray

glass

air

B

incident

ray

 
 
 

Which two types of wave cannot travel at the same speed as each other in a vacuum? 

A infrared and gamma 

B ultraviolet and X-rays 

C light and microwaves 

D radio waves and sound 
 
 
35 The electromotive force (e.m.f.) of a battery is 2.0 V. 
 

Which statement is correct? 

A The battery supplies 0.50 J of energy for every 1.0 C of charge driven around a circuit. 

B The battery supplies 0.50 J of energy for every 2.0 C of charge driven around a circuit. 

C The battery supplies 2.0 J of energy for every 1.0 C of charge driven around a circuit. 

D The battery supplies 2.0 J of energy for every 2.0 C of charge driven around a circuit. 
 
 
36 The potential difference (p.d.) across a 60  resistor is 12 V. 
 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
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36 The potential difference (p.d.) across a 60  resistor is 12 V. 
 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
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（2024 May/Jun · 0654/23 · Question 34 · Extended）

解：红外线、伽马射线、紫外线、X 射线、可见光、微波和无线电波均为电磁波，在真空中的传播速度均

为 3.0 × 108 m/s。
声波是机械波，不能在真空中传播，因此无线电波与声波不能在真空中以相同速度传播。

故选 D。
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专题 12 反射、折射、透镜与色散

12.1 反射、折射、透镜与色散

题型 1：用靠近或远离法线判断介质光速变化（考频★★★★☆）

知识点 　 光从一种介质斜射入另一种传播速度不同的介质时，传播方向改变的现象称为折射；入射角

和折射角均从法线量起，单位为度。

光进入传播速度较小的介质时，折射光线 法线；进入传播速度较大的介质时，折射光线

法线。

折射过程中频率保持不变，由 𝑣 = 𝑓𝜆 得，光速减小时波长 ；光速单位为 m s−1，波长单位为 m。
光从同一种介质进入并离开两平行界面的玻璃砖后，出射光线与入射光线平行，但位置发生侧移。

答案：偏向；偏离；减小

怎么认 　 题目出现光线穿过介质分界面并要求判断路径或光速时，先找出法线并比较夹角。

例题 1

P0421 | 2026 May/Jun | 0654/13 | Q33 | Core

P0422 | 2024 May/Jun | 0654/12 | Q33 | Core
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32 A copper disc has a hole at its centre that is slightly too small to fit over a copper cylinder. 
 

copper cylinder

copper disc

 
 

How can the disc be fitted over the cylinder? 

A Cool the disc and then fit it over the cylinder. 

B Cool the disc, heat the cylinder and then fit the disc over the cylinder. 

C Heat the cylinder and then fit it through the hole in the disc. 

D Heat the disc and then fit it over the cylinder. 
 
 

The diagram shows a ray of light travelling from glass into air. 
 

Which labelled arrow shows the path of the light in the air? 
 

air
glass

A
B

C
D

ray of light  
 
 

10 

© UCLES 2024 0654/12/M/J/24  

32 A copper disc has a hole at its centre that is slightly too small to fit over a copper cylinder. 
 

copper cylinder

copper disc

 
 

How can the disc be fitted over the cylinder? 

A Cool the disc and then fit it over the cylinder. 

B Cool the disc, heat the cylinder and then fit the disc over the cylinder. 

C Heat the cylinder and then fit it through the hole in the disc. 

D Heat the disc and then fit it over the cylinder. 
 
 

The diagram shows a ray of light travelling from glass into air. 

Which labelled arrow shows the path of the light in the air? 
 

air
glass

A
B

C
D

ray of light  
 
 

10 

© UCLES 2024 0654/12/M/J/24  

32 A copper disc has a hole at its centre that is slightly too small to fit over a copper cylinder. 
 

copper cylinder

copper disc

 
 

How can the disc be fitted over the cylinder? 

A Cool the disc and then fit it over the cylinder. 

B Cool the disc, heat the cylinder and then fit the disc over the cylinder. 

C Heat the cylinder and then fit it through the hole in the disc. 

D Heat the disc and then fit it over the cylinder. 
 
 

The diagram shows a ray of light travelling from glass into air. 

Which labelled arrow shows the path of the light in the air? 
 

air
glass

A
B

C
D

ray of light  
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

230

237

（2024 May/Jun · 0654/12 · Question 33 · Core；同题：2024 May/Jun · 0654/13 · Question 33 · Core）

解：光由玻璃进入空气，传播速度增大，折射光线偏离法线。

折射角大于入射角，光线在空气中更靠近界面，对应 D。

故选 D。
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针对练习

1.

P0421 | 2026 May/Jun | 0654/13 | Q33 | Core
12 

© Cambridge University Press & Assessment 2026 0654/13/M/J/26  

Which diagram shows the refraction of a light ray as it travels from air into glass? 
 

air glass

A

air glass

B

air glass

C

air glass

D

 
 
 
34 When a beam of white light passes into a glass prism, the white light splits up into seven colours. 
 

Which term describes the splitting up of white light into different colours? 

A absorption 

B dispersion 

C emission 

D reflection 
 
 
35 Which statement about permanent magnets is correct? 

A The magnetic field of a permanent magnet can be switched off. 

B Permanent magnets are made of soft iron. 

C Permanent magnets attract all metals. 

D Permanent magnets remain magnetised when removed from an applied magnetic field. 
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236

（2026 May/Jun · 0654/13 · Question 33 · Core）

【答案】A

【解析】光由空气进入玻璃，传播速度减小，折射光线偏向法线。

图中法线为水平虚线，玻璃中的光线与法线夹角应减小，对应 A。

故选 A。

2.

P0399 | 2022 Oct/Nov | 0654/12 | Q34 | Core

P0400 | 2026 May/Jun | 0654/21 | Q33 | Extended
13  

 

 
© Cambridge University Press & Assessment 2026 0654/21/M/J/26 [Turn over 

A ray of light in air is incident on the surface of water. The ray of light is refracted. 
 

Light travels more slowly in water than in air. 
 

In which labelled direction is the light refracted? 
 

air
water

light
A

B

C
D

 
 
 
34 Which ray diagram represents the formation of a virtual image I of an object O by a thin 

converging lens? 
 

A B

I
O

C

IO

D

I
O

I O
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223

248

P0039 | continued

（2026 May/Jun · 0654/21 · Question 33 · Extended）

【答案】C

【解析】光由空气进入水，传播速度减小，折射光线偏向法线。

图中法线竖直，水中的折射光线应沿 C 方向。

故选 C。
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3.

P0423 | 2025 May/Jun | 0654/11 | Q35 | Core

P0424 | 2025 Oct/Nov | 0654/11 | Q34 | Core

10 
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32 What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 
33 A ray of light strikes a plane mirror. 
 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 

The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass
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（2025 Oct/Nov · 0654/11 · Question 34 · Core）

【答案】C

【解析】光由空气进入玻璃时偏向法线，由玻璃进入空气时偏离法线。

玻璃砖两界面平行，出射光线与入射光线平行，对应 C。

故选 C。

4.

P0627 | 2023 Oct/Nov | 0654/11 | Q34 | Core
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A ray of light enters a parallel-sided glass block. 
 

At which labelled point does the ray leave the block? 
 

A B C D

ray of light

glass block

 
 
 
35 Which change to a sound wave makes the sound louder? 

A decreasing the amplitude 

B decreasing the wavelength 

C increasing the amplitude 

D increasing the wavelength 
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405

244

（2023 Oct/Nov · 0654/11 · Question 34 · Core）

【答案】B

【解析】下表面的法线竖直。光由空气进入玻璃，传播速度减小，折射光线偏向法线。

玻璃中的光线向右偏移较小，到达上表面的 B 点。

故选 B。
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5.
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A ray of light travels from air into a parallel-sided glass block and then back into air. 
 

Which diagram shows the path of the light? 
 

A B

C D

 
 
 
34 Which electromagnetic waves have the lowest frequency? 

A gamma 

B infrared 

C ultraviolet 

D radio 
 
 
35 Object P is positively charged and object Q is negatively charged. 
 

Which row describes the force between P and Q and explains how they became charged? 
 

 force between 
P and Q 

charge on P 
caused by 

charge on Q 
caused by 

A attractive gaining electrons losing electrons 

B attractive losing electrons gaining electrons 

C repulsive gaining electrons losing electrons 

D repulsive losing electrons gaining electrons 
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33 A ray of light travels from air into a parallel-sided glass block and then back into air. 

Which diagram shows the path of the light? 
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（2024 Oct/Nov · 0654/11 · Question 33 · Core）

【答案】C

【解析】光进入玻璃时偏向法线，离开玻璃时偏离法线。

两界面平行，出射光线与入射光线平行，图 C 符合。

故选 C。
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6.

P0438 | 2023 May/Jun | 0654/23 | Q34 | Extended
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Light passes from air through a solid glass block and back into the air. 
 

Which diagram shows the path of the light? 
 

A B

C D

glass

block

glass

block

glass

block

glass

block

 
 
 
35 The diagram shows an object at position P in front of a thin converging lens of focal length f. The 

lens produces a real image of the object. 
 

f

2f

P Q

 
 

The object is moved to position Q. The image produced is now virtual. 
 

What happens to the image? 

A It changes from a diminished image to an enlarged image. 

B It changes from an enlarged image to a diminished image. 

C It remains a diminished image. 

D It remains an enlarged image. 
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【答案】A

【解析】光从空气进入玻璃时偏向法线，从玻璃返回空气时偏离法线。

出射光线应与入射光线平行，图 A 符合。

故选 A。

7.
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A ray of light travels from glass into air. 
 

normal

ray of
light

air
glass

 
 

In which direction is the light refracted and how does the speed of the light change? 
 

 direction of refracted light speed of light 

A bends away from the normal decreases 

B bends away from the normal increases 

C bends towards the normal decreases 

D bends towards the normal increases 
 
 
34 Gamma rays and microwaves are both electromagnetic radiations. 
 

Which statement about their frequencies and speeds in a vacuum is correct? 

A Gamma rays have greater frequencies than microwaves and travel at a greater speed. 

B Gamma rays have greater frequencies than microwaves and travel at the same speed. 

C Gamma rays have smaller frequencies than microwaves and travel at a greater speed. 

D Gamma rays have smaller frequencies than microwaves and travel at the same speed. 
 
 
35 Which statement about the core of an electromagnet is correct? 

A It is made of soft iron because soft iron is easy to magnetise. 

B It is made of soft iron because soft iron does not lose its magnetism easily. 

C It is made of steel because steel is easy to magnetise. 

D It is made of steel because steel loses its magnetism easily. 
 
 
36 A wire of a certain length has a resistance of 8.0 . A second wire made of the same material has 

double the length and double the cross-sectional area of the first wire. 
 

What is the resistance of the second wire? 

A 4.0  B 8.0  C 16  D 32  
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（2024 Oct/Nov · 0654/21 · Question 33 · Extended）

【答案】B

【解析】光由玻璃进入空气，传播速度增大，折射光线偏离法线。

方向与速度变化均符合 B。

故选 B。
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32 There is a vacuum in the space between the Sun and the Earth. 
 

How is thermal energy transferred from the Sun to the Earth? 

A by conduction only 

B by convection only 

C by radiation only 

D by convection and radiation 
 
 

A light wave travelling in air is refracted as it enters a glass block. 
 

Which row shows the effect on the speed and the wavelength of the light wave as it enters the 
glass? 

 
 speed wavelength 

A decreases decreases 

B decreases no change 

C increases increases 

D increases no change 
 
 
34 The diagram shows the formation of an image of an object by a converging lens. Three points are 

labelled X, Y and Z. 
 

ZY

X

converging lens

object

image

 
 

Which labelled point is a principal focus of the lens and which distance is the focal length? 
 

 principal 
focus 

focal 
length 

A Y XY 

B Y XZ 

C Z XY 

D Z XZ 
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【答案】A

【解析】光由空气进入玻璃，传播速度减小；折射时频率不变。

由 𝑣 = 𝑓𝜆 得 𝜆 = 𝑣
𝑓，故波长减小。

故选 A。

9.
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33 A vacuum flask uses a vacuum between two shiny surfaces to keep a drink hot for a long time. 
 

hot drink vacuum

glass walls with

silvered surfaces

 
 

How do the vacuum and the shiny surfaces help to keep the drink hot? 
 

 vacuum shiny surfaces 

A prevents conduction and convection reduce conduction and radiation 

B prevents conduction and convection reduce radiation only 

C prevents radiation reduce conduction and convection 

D prevents radiation reduce convection only 
 
 

When light passes from air into glass its speed decreases but its frequency remains constant. 
 

Light travelling in air enters a glass block at an angle of incidence that is greater than 0. 
 

Which row describes what happens to the direction and what happens to the wavelength of the 
light? 

 
 direction wavelength 

A moves away from the normal decreases 

B moves away from the normal increases 

C moves towards the normal decreases 

D moves towards the normal increases 
 
 
35 Which change to a sound wave makes the sound louder? 

A decreasing the amplitude 

B decreasing the wavelength 

C increasing the amplitude 

D increasing the wavelength 
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P0039 | continued

（2023 Oct/Nov · 0654/21 · Question 34 · Extended）

【答案】C

【解析】光速减小，折射光线偏向法线。

由 𝑣 = 𝑓𝜆，且 𝑓  不变，𝑣 减小时 𝜆 减小。

故选 C。

161
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33 Which surface is the best absorber of thermal radiation? 

A dull black 

B dull white 

C shiny black 

D shiny white 
 
 

The diagram shows a ray of light passing from medium P to medium Q and then to medium R. 
 

The speeds of light in each of the mediums P, Q and R are cP, cQ and cR respectively. 
 

RQP  
 

Which list compares the speeds of light in the three mediums in order from lowest to highest? 

A cP  cQ  cR 

B cP  cR  cQ 

C cQ  cP  cR 

D cR  cQ  cP 
 
 
35 What is the speed of X-rays in a vacuum? 

A 3.0  102
 m / s 

B 3.0  104
 m / s 

C 3.0  106
 m / s 

D 3.0  108
 m / s 
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【答案】D

【解析】两界面的法线均为水平线。光从 P 进入 Q 后靠近法线，故 𝑐𝑄 < 𝑐𝑃；从 Q 进入 R 后再次靠近法

线，故 𝑐𝑅 < 𝑐𝑄。

𝑐𝑅 < 𝑐𝑄 < 𝑐𝑃。

故选 D。

题型 2：先认高折射率到低折射率，再与临界角比较（考频★★★☆☆）

知识点 　 光从折射率较高的介质射向折射率较低的介质时，折射角大于入射角；折射角增大到 90° 时

对应的入射角称为 ，记为 𝑐，角度单位为 °。
入射角 𝑖 = 𝑐 时，折射光沿界面传播；𝑖 < 𝑐 时，光发生折射，同时有一部分光被反射。

当光从高折射率介质射向低折射率介质，且 𝑖 > 𝑐 时，发生 ，不再有折射光。

全反射时仍满足反射定律，反射角 入射角。

答案：临界角；全反射；等于

怎么认 　 题目出现光由玻璃、水等射向空气及临界角时，先认传播方向，再比较入射角与临界角。

例题 1

P0406 | 2023 May/Jun | 0654/21 | Q32 | Extended

P0407 | 2024 Feb/Mar | 0654/22 | Q33 | Extended

P0408 | 2022 Feb/Mar | 0654/22 | Q32 | Extended
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30 Which source of energy is non-renewable? 

A hydroelectric 

B nuclear fission 

C tides 

D waves 
 
 
31 The diagram shows an object made partly of wood and partly of iron. Thermal energy is supplied 

in the position shown. Point P is marked at the bottom of the object. 
 
 

ironwood

P

thermal energy

 
 

How does most thermal energy reach point P? 

A by conduction through the iron 

B by conduction through the wood 

C by convection through the iron 

D by convection through the wood 
 
 

Light undergoes total internal reflection in an optical fibre. 
 

Which statement explains why this reflection occurs? 

A The angle of incidence is equal to the angle of refraction. 

B The angle of incidence is greater than the angle of reflection. 

C The angle of incidence is greater than the critical angle. 

D The angle of incidence is less than the critical angle. 
 
 
33 Which statement about sound waves is not correct? 

A They are caused by vibrations. 

B They are longitudinal. 

C They transfer energy. 

D They travel in a vacuum. 
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162



解：由全反射的成立条件，光应从高折射率介质射向低折射率介质，且入射角 𝑖 大于临界角 𝑐，即
𝑖 > 𝑐。
故选 C。

针对练习

1.

P0416 | 2024 Oct/Nov | 0654/22 | Q33 | Extended

P0417 | 2025 Oct/Nov | 0654/21 | Q35 | Extended
13  
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A ray of light strikes the boundary between water and air. 
 

Which statement describes when the angle of incidence is equal to the critical angle? 

A The light passes from air into water and no light is reflected. 

B The light passes from air into water and the angle of refraction is 90°. 

C The light passes from water into air and no light is reflected. 

D The light passes from water into air and the angle of refraction is 90°. 
 
 
36 Which circuit shows an ammeter that measures the current in the lamp and a voltmeter that 

measures the potential difference (p.d.) across the lamp? 
 

A

V

A

A

V

B

V

A

C

V

A

D
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【答案】D

【解析】临界角只适用于光由水射向空气。入射角等于临界角时

𝑖 = 𝑐，
𝑟 = 90°。
折射光沿水面传播，故选 D。

2.
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P0417 | 2025 Oct/Nov | 0654/21 | Q35 | Extended
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31 When a liquid evaporates, particles escape from the surface of the liquid. 
 

Which row shows the particles that escape and the average energy of the remaining particles? 
 

 particles that escape average energy of 
remaining particles 

A less energetic particles decreases 

B less energetic particles stays the same 

C more energetic particles decreases 

D more energetic particles stays the same 
 
 
32 Which row shows the colour of outer clothing that helps to keep the wearer cool on a hot, sunny 

day and the reason why this colour is effective? 
 

 colour reason 

A 
 

black 
 

it is a good absorber of 
radiation from the Sun 

B 
 

black 
 

it is a bad absorber of 
radiation from the Sun 

C 
 

white 
 

it is a good absorber of 
radiation from the Sun 

D 
 

white 
 

it is a bad absorber of 
radiation from the Sun 

 
 

Which statement describes the term critical angle? 

A the largest angle of incidence in a denser medium for which refraction into a less dense 
medium occurs 

B the largest angle of incidence in a less dense medium for which refraction into a denser 
medium occurs 

C the smallest angle of incidence in a denser medium for which refraction into a less dense 
medium occurs 

D the smallest angle of incidence in a less dense medium for which refraction into a denser 
medium occurs 
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【答案】A

【解析】临界角是光由折射率较高介质射向折射率较低介质时，仍能发生折射的最大入射角；此时折射

角为 90°。故选 A。
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P0434 | 2025 Oct/Nov | 0654/23 | Q34 | Extended

P0435 | 2024 May/Jun | 0654/23 | Q33 | Extended
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Which diagram shows a ray of light undergoing total internal reflection? 
 

air

glass

C

incident

ray

air

glass

D

incident

ray

glass

air

A

incident

ray

glass

air

B

incident

ray

 
 
 
34 Which two types of wave cannot travel at the same speed as each other in a vacuum? 

A infrared and gamma 

B ultraviolet and X-rays 

C light and microwaves 

D radio waves and sound 
 
 
35 The electromotive force (e.m.f.) of a battery is 2.0 V. 
 

Which statement is correct? 

A The battery supplies 0.50 J of energy for every 1.0 C of charge driven around a circuit. 

B The battery supplies 0.50 J of energy for every 2.0 C of charge driven around a circuit. 

C The battery supplies 2.0 J of energy for every 1.0 C of charge driven around a circuit. 

D The battery supplies 2.0 J of energy for every 2.0 C of charge driven around a circuit. 
 
 
36 The potential difference (p.d.) across a 60  resistor is 12 V. 
 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
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（2024 May/Jun · 0654/23 · Question 33 · Extended）

【答案】A

【解析】全反射要求入射光由玻璃射向空气，且界面另一侧没有折射光。图 A 中入射光在玻璃内，光线

全部反射回玻璃，故选 A。

4.

P0413 | 2022 May/Jun | 0654/23 | Q34 | Extended

P0414 | 2025 May/Jun | 0654/23 | Q32 | Extended

P0415 | 2026 May/Jun | 0654/22 | Q36 | Extended

15  
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35 The diagram shows a water wave diffracted through a gap in a barrier. 
 

The wavelength of the wave is  and the width of the gap is w. 
 

w

λ

 
 

Which row shows values of  and w that produce the greatest diffraction? 
 

  / cm w / cm 

A 1.0 2.0 

B 1.0 4.0 

C 2.0 2.0 

D 2.0 4.0 
 
 

A glass block is surrounded by a vacuum. A ray of light strikes the inside of the glass block. The 
ray of light is totally reflected back into the block. 

 
vacuum
glass

i

ray of light

h

 
 

Which statement explains why this happens? 

A Angle h is greater than the critical angle. 

B Angle i is greater than the critical angle. 

C Light cannot travel through a vacuum. 

D The ray of light is travelling along the normal. 
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Downloaded from PapaCambridge - https://papacambridge.com/
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（2026 May/Jun · 0654/22 · Question 36 · Extended）

【答案】B

【解析】入射角是入射光线与法线的夹角，图中为 𝑖。由全反射条件得
𝑖 > 𝑐。
故选 B。

164
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31 A gas is stored in a sealed container. The particles of the gas exert a pressure on the  
container walls. 

 
What causes this pressure? 

A The particles are attracted by the container walls. 

B The particles collide with each other. 

C The particles collide with the container walls. 

D The particles repel each other. 
 
 
32 Over a period of time, it is observed that the temperature of the Earth increases slightly. 
 

Which statement about the Earth explains this observation? 

A No radiation is absorbed or emitted. 

B More radiation is absorbed than is emitted. 

C More radiation is emitted than is absorbed. 

D Radiation is emitted and absorbed at the same rate. 
 
 
33 A radio transmitter emits radio waves with a frequency of 1.25 × 108

 Hz. The most suitable aerial 
for this frequency is 4

1  of a wavelength long. 
 

The speed of radio waves is 3.0 × 108
 m / s. 

 
What is the length of the most suitable aerial? 

A 0.10 m B 0.60 m C 2.4 m D 9.6 m 
 
 

A glass block on a laboratory bench is surrounded by air. Light travels in the glass block and 
reaches the edge of the block. The angle of incidence at the edge is much smaller than the 
critical angle. 

 
What happens to the light? 

A All of the light emerges into the air. 

B All of the light is reflected back into the block. 

C Some of the light emerges into the air and some is reflected back into the block. 

D Some of the light is reflected back into the block and some travels along the edge of  
the block. 

 
 

PapaCambridge ·  papacambridge.com 0654/22 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/22 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-A04DECDDB2
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（2026 Feb/Mar · 0654/22 · Question 34 · Extended）

【答案】C

【解析】光由玻璃射向空气，且 𝑖 < 𝑐，未达到全反射条件，故一部分光折射进入空气，另一部分光反射
回玻璃。故选 C。

6.

P0416 | 2024 Oct/Nov | 0654/22 | Q33 | Extended
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31 A liquid starts to evaporate. 
 

Which molecules escape and what happens to the temperature of the remaining liquid? 
 

 molecules  
that escape 

temperature of 
remaining liquid 

A less-energetic decreases 

B less-energetic increases 

C more-energetic decreases 

D more-energetic increases 
 
 
32 Water in a metal pan is heated on a gas burner. 
 

What are the main methods by which heat is transferred through the metal pan to the water and 
throughout the water? 

A conduction through the metal pan and convection in the water 

B convection through the metal pan and conduction in the water  

C convection through the metal pan and radiation in the water  

D radiation through the metal pan and conduction in the water 
 
 

The critical angle of water is 49. 
 

A ray of light from the bottom of a swimming pool has an angle of incidence of 50 at the surface 
of the water. 

 
What happens to the ray of light? 

A It is all refracted with an angle of refraction of 49. 

B It is partly reflected and partly refracted. 

C It is totally internally reflected with an angle of reflection of 50. 

D It travels along the surface of the water. 
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（2024 Oct/Nov · 0654/22 · Question 33 · Extended）

【答案】C

【解析】由题得

𝑖 = 50° > 49° = 𝑐。
光由水射向空气，故发生全反射；由反射定律，反射角为 50°。故选 C。

7.
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31 At the coast on a hot day, the air above the land is warmer than the air above the sea. This 
causes a convection current. The convection current causes a gentle wind. 

 

land
sea

warmer air

cooler air

 
 

Which row describes the density of the air above the land and the direction of the wind? 
 

 density of air above land direction of wind 

A greater than above sea from land to sea 

B greater than above sea from sea to land 

C less than above sea from land to sea 

D less than above sea from sea to land 
 
 
32 An image of an object is formed by a plane mirror. The image formed is virtual. 
 

Which statement describes what is meant by a virtual image? 

A The reflected rays do not meet where the image is formed. 

B The image is formed directly opposite the object. 

C The image is the same distance from the mirror as the distance of the object from the mirror. 

D The angle of incidence is equal to the angle of reflection. 
 
 

The diagram shows a ray of light travelling in glass from point P towards a glass–air boundary. 
Angle x is greater than the critical angle. 

 
In which labelled direction does the ray continue? 

 
A

B

C

D

air
glass

x

P
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Which statement describes what is meant by a virtual image? 

A The reflected rays do not meet where the image is formed. 
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【答案】D

【解析】光由玻璃射向空气，且

165



𝑥 > 𝑐。
故光线在玻璃内发生全反射，并关于法线反射至右下方的 D 方向。故选 D。

8.

P0440 | 2025 May/Jun | 0654/23 | Q33 | Extended

P0441 | 2022 Oct/Nov | 0654/21 | Q34 | Extended
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The critical angle for diamond in air is 25. Light travels faster in air than in diamond. 
 

Which diagram shows the path of light passing from diamond into air? 
 

A

air

diamond

B

air

diamond

C

air

diamond

D

20°

air

diamond

30°

30°
20°  

 
 
35 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
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C
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20°
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diamond

30°

30°
20°  

 
 
35 Which type of magnet can be switched on and off many times per second? 
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B a permanent magnet only 
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· Question 34 · Extended）

【答案】D

【解析】光从钻石射向空气时，钻石为高折射率介质。要有折射光进入空气，应有

𝑖 = 20° < 𝑐 = 25°。
光由高折射率介质进入低折射率介质时偏离法线，故选 D。

题型 3：相对法线读入射角、反射角或折射角（考频★★★☆☆）

知识点 　 光线射到分界面或镜面时，过入射点且垂直于界面的直线称为 。

入射角是入射光线与法线的夹角，反射角是反射光线与法线的夹角，折射角是折射光线与法线的夹角。

发生反射时，反射角 入射角；角的单位为度（°）。

发生折射时，入射角与折射角分别位于分界面两侧，且都从 量起。

答案：法线；等于；法线
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怎么认 　 题目出现光线、界面或镜面、法线及标角时，先确定光线方向，再从法线量角。

例题 1
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33 A hot metal ball is placed in a small hollow in a piece of wood. Two thermometers are placed 
equal distances from the ball, one at position P and one at position Q. 

 

wood

hot metal ball

Q

P

 
 

Which thermometer gives the higher reading and why? 
 

 higher reading reason 

A thermometer at P the air conducts heat sideways, not upwards 

B thermometer at P the wood conducts heat sideways, not upwards 

C thermometer at Q convection carries heat upwards, not sideways 

D thermometer at Q infrared rays always carry heat upwards, not sideways 
 
 

Light from an underwater lamp is refracted at the surface of water. 
 

Which labelled angle is the angle of refraction of the light? 
 

A

B

C
D

light

water

underwater lamp  
 
 
35 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
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解：光线从水中射向空气，界面上方的出射光线是折射光线。

折射角是折射光线与法线的夹角，图中标为 C。故选 C。

针对练习

1.

P0393 | 2022 Oct/Nov | 0654/11 | Q34 | Core

P0394 | 2025 May/Jun | 0654/12 | Q34 | Core
13  
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Light travels from air into water. 
 

air

water

X

Y

normal

 
 

What are the names of angle X and angle Y? 
 

 angle X angle Y 

A angle of incidence angle of reflection 

B angle of incidence angle of refraction 

C angle of refraction angle of incidence 

D angle of refraction angle of reflection 
 
 
35 The table shows the highest frequency of sound heard by different animals. 
 

animal highest frequency 
heard / kHz 

bat 200 

bird   10 

cat   79 
 

The highest frequency sound that a healthy human ear can hear is f. 
 

Which animals cannot hear sound of frequency f ? 

A a bird only 

B a bird and a cat only 

C a bat, a bird and a cat 

D none of the animals in the table 
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（2025 May/Jun · 0654/12 · Question 34 · Core；同题：2025 May/Jun · 0654/13 · Question 34 · Core）

【答案】B

【解析】𝑋 位于空气中，是入射光线与法线的夹角，故为入射角。

𝑌  位于水中，是折射光线与法线的夹角，故为折射角。故选 B。
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Light strikes a plane mirror and is reflected. 
 

Which diagram shows the angle of incidence labelled i and the angle of reflection labelled r ? 
 

r

i

normal

plane mirror

A

ri

normal

plane mirror

B

r

i

normal

plane mirror

C

ri

normal

plane mirror

D

light

lightlight

light

 
 
 
35 The diagram shows light passing through a thin converging lens. 
 

Which labelled point is the principal focus of the lens? 
 

lens

A

C
DB

 
 
 
36 Which substance is used to make a permanent magnet? 

A brass 

B pure copper 

C soft iron 

D steel 
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【答案】D

【解析】入射角 𝑖 应位于入射光线与法线之间，反射角 𝑟 应位于反射光线与法线之间。

图 D 的两个角均以法线为一边。故选 D。

3.

i = r.

n =
i

r
, n =

c

v
.

10 
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32 What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 

A ray of light strikes a plane mirror. 
 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass
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32 What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 

A ray of light strikes a plane mirror. 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass

 
 
 

i = 90◦ − 30◦ = 60◦.

r = i = 60◦

P0389
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（2025 Oct/Nov · 0654/11 · Question 33 · Core）

【答案】C

【解析】图中 30° 是入射光线与镜面的夹角，法线与镜面垂直。
𝑖 = 90° − 30° = 60°
由反射定律，𝑟 = 𝑖 = 60°。故选 C。
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31 In a liquid-in-glass thermometer, which physical property of the liquid is used to measure 
temperature? 

A colour 

B mass 

C pressure 

D volume 
 
 
32 A boy watches a water wave passing a boat that is floating on the sea. 
 

wave crest

wave trough  
 

Which single measurement allows the boy to be able to calculate the amplitude of the wave? 

A the distance between one wave crest and the next 

B the time taken for a wave crest to travel the length of the boat 

C the time taken for the boat to move from its lowest point to its highest point 

D the vertical distance between the highest point and the lowest point of the boat 
 
 

The diagram shows a ray of light passing from glass into air. 
 

Two angles P and Q are labelled. 
 

normal

P

Q

glass
air

 
 

What is the angle of refraction? 

A P B Q C 90 – P D 90 – Q 
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【答案】D

【解析】𝑄 是折射光线与分界面的夹角，法线与分界面垂直。

𝑟 = 90° − 𝑄
故选 D。

5.

P3.2 反射、折射、透镜与色散

光线图先画法线normal，它垂直于边界。入射角与反射角都从法线量，而不是从镜面量：

i = r.

平面镜像为虚像、正立、与物体等大，像到镜面的垂直距离等于物体到镜面的距离；虚像位置由反射光线
反向延长确定，不是光线实际在镜后相交。
折射来自光在不同介质中的传播速度改变。进入更高折射率介质通常向法线偏折，频率不变、波长改变。

n =
sin i
sin r , n =

c

v
.

第一式适用于从空气近似进入该介质的情形。由较高折射率介质射向较低折射率介质，入射角大于临界角
时可发生全反射，不能从空气射入玻璃就随意用全反射。
凸透镜作图常用平行主轴后过远焦点、经过光心近似不偏折的光线。物体在焦距内时产生正立放大的虚

焦距外通常可产生倒立实像。色散源于不同颜色在介质中的折射不同；讨论频率、波长和折射程度
时，先确认图中传播方向和介质。

例题
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32 What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 
33 A ray of light strikes a plane mirror. 
 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass
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解答

图中30度是入射光线与镜面之间的角，不是与法线的角。法线垂直镜面，所以：

i = 90◦ − 30◦ = 60◦.

反射定律给 r = i = 60◦，选C。先辨认角度是从哪条线量起，再应用反射定律。

P0389
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33 Which diagram shows the refraction of a light ray as it travels from air into glass? 
 

air glass

A

air glass

B

air glass

C

air glass

D

 
 
 
34 When a beam of white light passes into a glass prism, the white light splits up into seven colours. 
 

Which term describes the splitting up of white light into different colours? 

A absorption 

B dispersion 

C emission 

D reflection 
 
 
35 Which statement about permanent magnets is correct? 

A The magnetic field of a permanent magnet can be switched off. 

B Permanent magnets are made of soft iron. 

C Permanent magnets attract all metals. 

D Permanent magnets remain magnetised when removed from an applied magnetic field. 
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32 A copper disc has a hole at its centre that is slightly too small to fit over a copper cylinder. 
 

copper cylinder

copper disc

 
 

How can the disc be fitted over the cylinder? 

A Cool the disc and then fit it over the cylinder. 

B Cool the disc, heat the cylinder and then fit the disc over the cylinder. 

C Heat the cylinder and then fit it through the hole in the disc. 

D Heat the disc and then fit it over the cylinder. 
 
 
33 The diagram shows a ray of light travelling from glass into air. 
 

Which labelled arrow shows the path of the light in the air? 
 

air
glass

A
B

C
D

ray of light  
 
 

10 

© UCLES 2024 0654/12/M/J/24  

32 A copper disc has a hole at its centre that is slightly too small to fit over a copper cylinder. 
 

copper cylinder

copper disc

 
 

How can the disc be fitted over the cylinder? 

A Cool the disc and then fit it over the cylinder. 

B Cool the disc, heat the cylinder and then fit the disc over the cylinder. 

C Heat the cylinder and then fit it through the hole in the disc. 

D Heat the disc and then fit it over the cylinder. 
 
 
33 The diagram shows a ray of light travelling from glass into air. 
 

Which labelled arrow shows the path of the light in the air? 
 

air
glass

A
B

C
D

ray of light  
 
 

10 

© UCLES 2024 0654/12/M/J/24  

32 A copper disc has a hole at its centre that is slightly too small to fit over a copper cylinder. 
 

copper cylinder

copper disc

 
 

How can the disc be fitted over the cylinder? 

A Cool the disc and then fit it over the cylinder. 

B Cool the disc, heat the cylinder and then fit the disc over the cylinder. 

C Heat the cylinder and then fit it through the hole in the disc. 

D Heat the disc and then fit it over the cylinder. 
 
 
33 The diagram shows a ray of light travelling from glass into air. 
 

Which labelled arrow shows the path of the light in the air? 
 

air
glass

A
B

C
D

ray of light  
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026 反射、折射、透镜与色散

230

P0423 | 2025 May/Jun | 0654/11 | Q35 | Core

12 

© UCLES 2025 0654/11/M/J/25  

34 The diagram shows two rays of light passing through a thin converging lens to form an image of 
an object. Four distances are labelled. 

 
Which labelled distance is the focal length of the lens? 
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35 The diagram shows light hitting a plane mirror. 
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What is the angle of incidence? 

A 40° B 50° C 80° D 100° 
 
 
36 In which circuit can the brightness of the lamp be varied continuously? 
 

A B C D
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32 What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 
33 A ray of light strikes a plane mirror. 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass
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32 The diagram shows four rods with identical dimensions. The rods are made of copper, glass, 
plastic and wood. 

One end of each rod is inside an empty tank. 
 

The other end of each rod is outside the tank. These ends are covered with an equal amount  
of wax. 
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The tank is filled with boiling water. 
 

After a short time, the wax on one of the rods melts. 
 

On which rod does the wax melt? 

A copper 

B glass 

C plastic 

D wood 
 
 
33 Which diagram shows the dispersion of white light through a glass prism? 
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34 The diagram shows two rays of light passing through a thin converging lens to form an image of 
an object. Four distances are labelled. 

 
Which labelled distance is the focal length of the lens? 

 

Bobject
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lens
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The diagram shows light hitting a plane mirror. 
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incident
ray
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normal
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What is the angle of incidence? 

A 40° B 50° C 80° D 100° 
 
 
36 In which circuit can the brightness of the lamp be varied continuously? 
 

A B C D
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34 The diagram shows two rays of light passing through a thin converging lens to form an image of 
an object. Four distances are labelled. 

 
Which labelled distance is the focal length of the lens? 
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The diagram shows light hitting a plane mirror. 
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What is the angle of incidence? 

A 40° B 50° C 80° D 100° 
 
 
36 In which circuit can the brightness of the lamp be varied continuously? 
 

A B C D
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The diagram shows four rods with identical dimensions. The rods are made of copper, glass, 
plastic and wood. 

 
One end of each rod is inside an empty tank. 

 
The other end of each rod is outside the tank. These ends are covered with an equal amount  
of wax. 
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（2025 May/Jun · 0654/11 · Question 35 · Core）

【答案】B

【解析】图中 40° 是反射光线与镜面的夹角。
𝑟 = 90° − 40° = 50°
由反射定律，𝑖 = 𝑟 = 50°。故选 B。
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Light travelling in air passes through a glass block. 
 

Which diagram shows the refraction of the light, with the angle of incidence labelled i and the 
angle of refraction labelled r ? 
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36 Which quantity is a flow of electrons through an electrical conductor? 

A current 

B power 

C resistance 

D voltage 
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（2025 Oct/Nov · 0654/12 · Question 35 · Core；同题：2025 Oct/Nov · 0654/13 · Question 35 · Core）

【答案】B

【解析】入射角 𝑖 位于空气一侧的入射光线与法线之间，折射角 𝑟 位于玻璃一侧的折射光线与法线之间。

光从空气进入玻璃时向法线偏折，图 B 同时符合光路和标角。故选 B。
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7.

P3.2 反射、折射、透镜与色散

光线图先画法线normal，它垂直于边界。入射角与反射角都从法线量，而不是从镜面量：

i = r.

平面镜像为虚像、正立、与物体等大，像到镜面的垂直距离等于物体到镜面的距离；虚像位置由反射光线
反向延长确定，不是光线实际在镜后相交。
折射来自光在不同介质中的传播速度改变。进入更高折射率介质通常向法线偏折，频率不变、波长改变。

n =
sin i
sin r , n =

c

v
.

第一式适用于从空气近似进入该介质的情形。由较高折射率介质射向较低折射率介质，入射角大于临界角
时可发生全反射，不能从空气射入玻璃就随意用全反射。
凸透镜作图常用平行主轴后过远焦点、经过光心近似不偏折的光线。物体在焦距内时产生正立放大的虚
像，焦距外通常可产生倒立实像。色散源于不同颜色在介质中的折射不同；讨论频率、波长和折射程度
时，先确认图中传播方向和介质。

例题

2025 October/November・ 0654/11・Question 33・ Core

10 

© UCLES 2025 0654/11/O/N/25  

32 What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 

 A ray of light strikes a plane mirror. 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass
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32 What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 
33 A ray of light strikes a plane mirror. 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass

 
 
 

解答

图中30度是入射光线与镜面之间的角，不是与法线的角。法线垂直镜面，所以：

i = 90◦ − 30◦ = 60◦.

反射定律给 r = i = 60◦，选C。先辨认角度是从哪条线量起，再应用反射定律。
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CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026 反射、折射、透镜与色散

219

P0432 | 2025 Feb/Mar | 0654/12 | Q34 | Core
12 

© UCLES 2025 0654/12/F/M/25  

34 Light strikes a plane mirror and is reflected. 
 

Which diagram shows the angle of incidence labelled i and the angle of reflection labelled r ? 
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plane mirror
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ri

normal

plane mirror
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ri
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D

light
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35 The diagram shows light passing through a thin converging lens. 
 

Which labelled point is the principal focus of the lens? 
 

lens

A

C
DB

 
 
 
36 Which substance is used to make a permanent magnet? 

A brass 

B pure copper 

C soft iron 

D steel 
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The diagram shows a ray of light which is reflected from a plane mirror. 

normal

plane mirror

ray of light

30°

60°

 
 

What is the angle of incidence and what is the angle of reflection? 
 

 angle of 
incidence /  

angle of 
reflection /  

A 30 30 

B 30 60 

C 60 30 

D 60 60 
 
 
36 A 6.0 V battery is connected to a lamp. The current in the circuit is 0.60 A. 
 

current

= 0.60 A

6.0 V

 
 

What is the resistance of the lamp? 

A 0.10  B 3.6  C 10  D 36  
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34 Light strikes a plane mirror and is reflected. 
 

Which diagram shows the angle of incidence labelled i and the angle of reflection labelled r ? 
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34 Which ray diagram shows the formation of a virtual image? 
 

object

image

A

objectimage

B

object

image

C

object

image

D

 
 
 
35 Person X stands facing a high wall that is 90 m away. 
 

Person Y stands 45 m behind person X on a line perpendicular to the wall, as shown. 
 

wall

Y X

90 m45 m

 
 

Person X claps loudly once. 
 

Person Y hears the sound of this clap, then an echo of the sound from the wall. 
 

The speed of sound in air is 330 m / s. 
 

What is the time interval between person Y hearing the first sound and the echo? 

A 0.27 s B 0.41 s C 0.55 s D 0.68 s 
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33 Which diagram shows a ray of light undergoing total internal reflection? 
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ray
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glass
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A
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glass

air

B

incident

ray

 
 
 
34 Which two types of wave cannot travel at the same speed as each other in a vacuum? 

A infrared and gamma 

B ultraviolet and X-rays 

C light and microwaves 

D radio waves and sound 
 
 
35 The electromotive force (e.m.f.) of a battery is 2.0 V. 
 

Which statement is correct? 

A The battery supplies 0.50 J of energy for every 1.0 C of charge driven around a circuit. 

B The battery supplies 0.50 J of energy for every 2.0 C of charge driven around a circuit. 

C The battery supplies 2.0 J of energy for every 1.0 C of charge driven around a circuit. 

D The battery supplies 2.0 J of energy for every 2.0 C of charge driven around a circuit. 
 
 
36 The potential difference (p.d.) across a 60  resistor is 12 V. 
 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
 

14 

© UCLES 2024 0654/23/M/J/24  

33 Which diagram shows a ray of light undergoing total internal reflection? 
 

air

glass

C

incident

ray

air

glass

D

incident

ray

glass

air

A

incident

ray

glass

air

B

incident

ray

 
 
 
34 Which two types of wave cannot travel at the same speed as each other in a vacuum? 

A infrared and gamma 

B ultraviolet and X-rays 

C light and microwaves 

D radio waves and sound 
 
 
35 The electromotive force (e.m.f.) of a battery is 2.0 V. 
 

Which statement is correct? 

A The battery supplies 0.50 J of energy for every 1.0 C of charge driven around a circuit. 

B The battery supplies 0.50 J of energy for every 2.0 C of charge driven around a circuit. 

C The battery supplies 2.0 J of energy for every 1.0 C of charge driven around a circuit. 

D The battery supplies 2.0 J of energy for every 2.0 C of charge driven around a circuit. 
 
 
36 The potential difference (p.d.) across a 60  resistor is 12 V. 
 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
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（2022 Feb/Mar · 0654/12 · Question 35 · Core）

【答案】D

【解析】入射角是入射光线与法线的夹角，图中为 60°。
由反射定律，𝑟 = 𝑖 = 60°。故选 D。

题型 4：物体在焦距之内，用反向延长线找放大虚像（考频★★★☆☆）

知识点 　 薄会聚透镜作放大镜时，物体应放在透镜与主焦点之间，即物距 𝑢 焦距 𝑓。

折射光线不能在像侧会聚，其反向延长线在物侧相交，形成 、放大、虚像。

𝑢 与 𝑓  均为长度，比较时应使用相同单位，如 cm。

答案：小于；正立

怎么认 　 题目出现会聚透镜作放大镜、物体位于焦点内或求放大虚像时，先判断 𝑢 < 𝑓，再反向延长出

射光线。

例题 1

P3.2 反射、折射、透镜与色散

光线图先画法线normal，它垂直于边界。入射角与反射角都从法线量，而不是从镜面量：

i = r.

平面镜像为虚像、正立、与物体等大，像到镜面的垂直距离等于物体到镜面的距离；虚像位置由反射光线
反向延长确定，不是光线实际在镜后相交。
折射来自光在不同介质中的传播速度改变。进入更高折射率介质通常向法线偏折，频率不变、波长改变。

n =
sin i
sin r , n =

c

v
.

第一式适用于从空气近似进入该介质的情形。由较高折射率介质射向较低折射率介质，入射角大于临界角
时可发生全反射，不能从空气射入玻璃就随意用全反射。
凸透镜作图常用平行主轴后过远焦点、经过光心近似不偏折的光线。物体在焦距内时产生正立放大的虚
像，焦距外通常可产生倒立实像。色散源于不同颜色在介质中的折射不同；讨论频率、波长和折射程度
时，先确认图中传播方向和介质。

例题

2025 October/November・ 0654/11・Question 33・ Core
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32 What is a method for the transfer of thermal energy through a vacuum? 

A conduction 

B convection 

C insulation 

D radiation 
 
 
33 A ray of light strikes a plane mirror. 
 

mirror

30°
ray of light

 
 

What is the angle of reflection of the ray? 

A 150° B 90° C 60° D 30° 
 
 
34 The diagram shows a ray of light in air striking a rectangular block of glass. 
 

Which labelled arrow shows the path of the light into and out of the block? 
 

A B C D

ray of light

block of glass
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解答

图中30度是入射光线与镜面之间的角，不是与法线的角。法线垂直镜面，所以：

i = 90◦ − 30◦ = 60◦.

反射定律给 r = i = 60◦，选C。先辨认角度是从哪条线量起，再应用反射定律。

P0389
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33 A fixed mass of gas is trapped in a container. The temperature of the gas is increased but the 
volume of the container does not change. 

 
How do the kinetic energy of the molecules and the pressure of the gas change? 

 
 kinetic energy pressure 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
34 The critical angle for diamond in air is 25°. Light travels faster in air than in diamond. 
 

Which diagram shows the path of light passing from diamond into air? 
 

A

air

diamond

B

air

diamond

C

air

diamond

D

20°

air

diamond

30°

30°
20°  

 
 

Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
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A thin converging lens is used as a magnifying glass to view an object. 

The focal length of the lens is 15 cm. 
 

What is a suitable distance from the lens for the object to be placed? 

A 10 cm B 20 cm C 30 cm D 60 cm 
 
 
35 Which statement about sound waves is correct? 

A An echo is caused by the refraction of sound waves. 

B Sound waves are transverse waves. 

C Sound waves can travel through a vacuum. 

D The speed of sound waves in water is greater than the speed of sound waves in air. 
 
 
36 An unmagnetised soft-iron bar is brought near to the north pole of a permanent magnet. 
 

S N P

permanent magnet soft-iron bar

 
 

The permanent magnet induces a magnetic pole at end P of the soft-iron bar. 
 

Which row shows the pole induced at P and the force between the permanent magnet and the 
soft-iron bar? 

 

 pole induced 
at P force 

A north pole repulsion 

B north pole attraction 

C south pole repulsion 

D south pole attraction 
 
 
37 Two rods made of different insulators are charged by friction using a cloth. One rod becomes 

negatively charged and the other rod becomes positively charged. 
 

What happens during the charging process? 
 

 positively 
charged rod 

negatively 
charged rod 

A gains electrons gains protons 

B gains protons loses protons 

C loses electrons gains electrons 

D loses electrons gains protons 
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33 A fixed mass of gas is trapped in a container. The temperature of the gas is increased but the 
volume of the container does not change. 

 
How do the kinetic energy of the molecules and the pressure of the gas change? 

 
 kinetic energy pressure 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
34 The critical angle for diamond in air is 25°. Light travels faster in air than in diamond. 
 

Which diagram shows the path of light passing from diamond into air? 
 

A

air

diamond

B

air

diamond

C

air

diamond

D

20°

air

diamond

30°

30°
20°  

 
 

Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
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35 Which statement about sound waves is correct? 

A An echo is caused by the refraction of sound waves. 

B Sound waves are transverse waves. 

C Sound waves can travel through a vacuum. 

D The speed of sound waves in water is greater than the speed of sound waves in air. 
 
 
36 An unmagnetised soft-iron bar is brought near to the north pole of a permanent magnet. 
 

S N P

permanent magnet soft-iron bar

 
 

The permanent magnet induces a magnetic pole at end P of the soft-iron bar. 
 

Which row shows the pole induced at P and the force between the permanent magnet and the 
soft-iron bar? 

 

 pole induced 
at P force 

A north pole repulsion 

B north pole attraction 

C south pole repulsion 

D south pole attraction 
 
 
37 Two rods made of different insulators are charged by friction using a cloth. One rod becomes 

negatively charged and the other rod becomes positively charged. 
 

What happens during the charging process? 
 

 positively 
charged rod 

negatively 
charged rod 

A gains electrons gains protons 

B gains protons loses protons 

C loses electrons gains electrons 

D loses electrons gains protons 
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33 The diagram shows how a thin, converging lens forms an image of an object. 
 

One principal focus of the lens is labelled F. 
 

object F

lens

 
 

How is the image described? 

A enlarged, upright and real 

B enlarged, upright and virtual 

C diminished, inverted and real 

D diminished, inverted and virtual 
 
 
34 Which statement about sound is correct? 

A An echo is produced by refraction of sound waves. 

B The amplitude of a sound wave affects the pitch of a sound. 

C The approximate range of audible frequencies for a human is 20 Hz–20 kHz. 

D Sound waves travel more quickly in a vacuum than in air. 
 
 
35 A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

Why does this happen? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 
36 The resistance of a wire is 20 . A second wire is made of the same material. The second wire is 

four times as long and has half the cross-sectional area of the first wire. 
 

What is the resistance of the second wire? 

A 10  B 40  C 80  D 160  
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33 The diagram shows how a thin, converging lens forms an image of an object. 
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34 The diagram shows a ray of light that passes from a vacuum into plastic. 
 

The plastic has a refractive index of 1.5. 
 

An angle X is labelled on the diagram. 
 

vacuum
plastic

X

normal

incident
ray

refracted ray

55°
35°

 
 

What is angle X? 

A 22° B 23° C 33° D 37° 
 
 
35 Sound travels at different speeds in water, in steel and in air. 
 

Each row in the table gives the three speeds at room temperature. 
 

Which row gives the correct speeds? 
 

 
s/m

 waterin sound of speed
  

 
s/m

steel in sound of speed
  

 
s/m

air in sound of speed
  

 

A 300 1500 4500 

B 300 4500 1500 

C 1500 4500 300 

D 4500 1500 300 
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34 The diagram shows a ray of light that passes from a vacuum into plastic. 
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解：由放大镜成像条件得 𝑢 < 𝑓。
𝑓 = 15 cm，四个选项中满足 𝑢 < 15 cm 的物距为 10 cm。故选 A。
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In the diagrams, F is one principal focus of the converging lens. 
 

Which diagram shows the use of a lens as a magnifying glass? 
 

A

F

B

F

C

F

D

F

 
 
 
34 The graphs represent the sound waves of sounds P and Q. The graphs are drawn to the same 

scale. 
 

displacement

time

sound P

displacement

sound Q

timetimetime

 
 

Which statement is correct? 

A Sound P is higher pitched than sound Q. 

B Sound P is louder than sound Q. 

C Sound P is lower pitched than sound Q. 

D Sound P is quieter than sound Q. 
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【答案】A

【解析】放大镜应使物体位于会聚透镜与主焦点之间，即 𝑢 < 𝑓。
A 图中物体在 𝐹  与透镜之间，折射光线发散，其反向延长线在物侧形成放大虚像。故选 A。

2.
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33 A ray of light in air is incident on the surface of water. The ray of light is refracted. 
 

Light travels more slowly in water than in air. 
 

In which labelled direction is the light refracted? 
 

air
water

light
A

B

C
D

 
 
 

Which ray diagram represents the formation of a virtual image I of an object O by a thin 
converging lens? 

 
A B

I
O

C

IO

D

I
O

I O
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【答案】B

【解析】虚像由折射光线的反向延长线相交形成，像与物体在透镜同侧且正立。

B 图中折射光线发散，反向延长线在物侧相交于 𝐼。故选 B。

3.
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31 What is the name of the process by which energy is released in the Sun? 

A background radiation 

B chemical reaction 

C nuclear fission 

D nuclear fusion 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 
33 A loudspeaker produces a sound wave that has a frequency of 3300 Hz. The speed of sound in 

air is 330 m / s. 
 

What is the wavelength of the sound wave? 

A 0.10 m B 1.0 m C 11 m D 1.1  106
 m 

 
 

A lens is used as a magnifying glass to form a magnified image of some writing on a page. 
 

E Sciencesambridge I

 
 

Which statements are correct? 
 

1 The lens is a converging lens. 

2 The writing is closer to the lens than one focal length of the lens. 

3 The magnified image is a virtual image. 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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【答案】D

【解析】放大镜使用会聚透镜，物体位于焦距之内，故 𝑢 < 𝑓。
此时折射光线的反向延长线在物侧相交，所得像为放大虚像，故 1、2、3均正确。故选 D。

4.

P0445 | 2022 May/Jun | 0654/21 | Q33 | Extended
12 

© UCLES 2022 0654/21/M/J/22  

The diagram shows how a thin, converging lens forms an image of an object. 
 

One principal focus of the lens is labelled F. 
 

object F

lens

 
 

How is the image described? 

A enlarged, upright and real 

B enlarged, upright and virtual 

C diminished, inverted and real 

D diminished, inverted and virtual 
 
 
34 Which statement about sound is correct? 

A An echo is produced by refraction of sound waves. 

B The amplitude of a sound wave affects the pitch of a sound. 

C The approximate range of audible frequencies for a human is 20 Hz–20 kHz. 

D Sound waves travel more quickly in a vacuum than in air. 
 
 
35 A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

Why does this happen? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 
36 The resistance of a wire is 20 . A second wire is made of the same material. The second wire is 

four times as long and has half the cross-sectional area of the first wire. 
 

What is the resistance of the second wire? 

A 10  B 40  C 80  D 160  
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【答案】B

【解析】图中折射后的两条光线发散，其反向延长线在物侧相交，故所成的像为虚像。

反向延长线的交点与物体同向，且像高大于物高，故像放大、正立。故选 B。
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A student uses a converging lens to obtain a magnified, virtual image of an object. 
 

The diagram shows the position of the object and the principal focus on each side of the lens. 
 

At which labelled position is the image formed? 
 

principal
focus

principal
focus

converging
lens

object
A B

C D

 
 
 
36 What is a reason why slip rings are used in an a.c. generator? 

A to connect the brushes to the external circuit as the coil turns 

B to connect the ends of the coil to the brushes as the coil turns 

C to create the magnetic field in which the coil turns 

D to turn the coil in the magnetic field 
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（2026 Feb/Mar · 0654/22 · Question 35 · Extended）

【答案】A

【解析】由物体顶端作平行于主轴的光线，折射后通过右侧焦点；作通过光心的光线，其传播方向不变。

将两条折射光线反向延长，它们在物侧 A 处相交，形成正立、放大的虚像。故选 A。

6.

P0449 | 2023 May/Jun | 0654/21 | Q34 | Extended
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34 Light passes from air through a solid glass block and back into the air. 
 

Which diagram shows the path of the light? 
 

A B

C D

glass

block

glass

block

glass

block

glass

block

 
 
 

The diagram shows an object at position P in front of a thin converging lens of focal length f. The 
lens produces a real image of the object. 

 

f

2f

P Q

 
 

The object is moved to position Q. The image produced is now virtual. 
 

What happens to the image? 

A It changes from a diminished image to an enlarged image. 

B It changes from an enlarged image to a diminished image. 

C It remains a diminished image. 

D It remains an enlarged image. 
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（2023 May/Jun · 0654/23 · Question 35 · Extended）

【答案】D

【解析】P 位于 𝑓  与 2𝑓  之间，所成的实像为倒立、放大的实像。

Q 位于透镜与焦点之间，𝑢 < 𝑓，所成的像为正立、放大的虚像。
前后均为放大像，故选 D。

题型 5：把对法线的角代入折射率关系（考频★★★☆☆）

知识点 　 折射率 𝑛 表示真空中光速 𝑐 与介质中光速 𝑣 的比值，𝑛 = 。

光从空气或真空射入介质时，𝑛 = sin 𝑖
sin𝑟，其中 𝑖、𝑟 分别是入射光、折射光与 的夹角。

图中给出光线与界面的夹角 𝜃 时，相对法线的角为 90° − 𝜃；折射率没有单位。
答案： 𝑐

𝑣；法线

怎么认 　 题目出现入射角、折射角或光线与界面的夹角时，先把所用角换成光线与法线的夹角。

例题 1

P0406 | 2023 May/Jun | 0654/21 | Q32 | Extended

P0407 | 2024 Feb/Mar | 0654/22 | Q33 | Extended

P0408 | 2022 Feb/Mar | 0654/22 | Q32 | Extended

P0409 | 2024 Feb/Mar | 0654/22 | Q34 | Extended
12 
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What is the definition of the refractive index n of a substance? 

A 
substance the in light of speed
vacuum a in light of speed

 

B 
vacuum a in light of speed
substance the in light of speed

 

C frequency of light in a vacuum
frequency of light in the substance

 

D 
vacuum a in light offrequency 
substance the in light offrequency 

 

 
 
35 The electromagnetic spectrum includes radio waves, infrared waves and X-rays. 
 

What is the correct sequence of these waves in order of increasing wavelength (smallest 
wavelength first)? 

A infrared waves, radio waves, X-rays 

B infrared waves, X-rays, radio waves 

C X-rays, infrared waves, radio waves 

D X-rays, radio waves, infrared waves 
 
 
36 The diagram shows a wire of length l and diameter d. 
 

l

d

 
 

Which pair of changes must increase the resistance of the wire? 

A decreasing l and decreasing d 

B decreasing l and increasing d 

C increasing l and decreasing d 

D increasing l and increasing d 
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解：设真空中的光速为 𝑐，介质中的光速为 𝑣。
由折射率定义得

𝑛 = 𝑐
𝑣。

故选 A。

针对练习

1.

P0399 | 2022 Oct/Nov | 0654/12 | Q34 | Core

P0400 | 2026 May/Jun | 0654/21 | Q33 | Extended

P0401 | 2023 May/Jun | 0654/22 | Q35 | Extended
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33 Two methods of cooking are grilling under a red-hot heater and frying in a shallow metal pan. 
 

method 2: fryingmethod 1: grilling

shallow

metal pan

food

food

air

heater

 
 

How does thermal energy pass through the air to reach the food in method 1 and how does 
thermal energy pass through the bottom of the metal pan in method 2? 

 
 method 1 method 2 

A convection conduction 

B convection radiation 

C radiation conduction 

D radiation radiation 
 
 
34 An object is placed in front of a plane mirror on a wall. 
 

What are the characteristics of the image formed? 

A same size as object and inverted top to bottom 

B same size as object and laterally inverted (left to right) 

C smaller than object and inverted top to bottom 

D smaller than object and laterally inverted (left to right) 
 
 

A ray of light in air enters glass at an angle of incidence of 34. 
 

The refractive index of glass is 1.5. 
 

What is the angle of refraction of the ray of light in the glass? 

A 22 B 24 C 56 D 57 
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P0039 | continued

（2023 May/Jun · 0654/22 · Question 35 · Extended）

【答案】A

【解析】由折射率关系得

1.5 = sin 34 °
sin𝑟，

𝑟 = sin−1(sin 34 °
1.5) ≈ 22°。故选 A。
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33 Solid metals transfer thermal energy by conduction. 
 

Which conduction process occurs only in metals? 

A Atoms move freely through the solid and carry energy. 

B Atoms vibrate about fixed positions and pass energy to neighbouring atoms. 

C Electrons move freely through the solid and carry energy. 

D Electrons vibrate about fixed positions and pass energy to neighbouring electrons. 
 
 

Light enters a glass block at an angle of incidence of 41. The light bends toward the normal. 
 

The angle between the refracted ray and the glass-air boundary is 62. 
 

62°

41°

glass
air

 
 

Which expression is equal to the refractive index of the glass? 

A 



28 sin
41 sin  B 




62 sin
41 sin  C 




28 sin
49 sin  D 




62 sin
49 sin  

 
 
35 Which statement about the electromagnetic spectrum is correct? 

A Gamma-radiation has a lower frequency than visible light. 

B Infrared radiation has a higher frequency than radio waves. 

C Microwaves have a smaller wavelength than ultraviolet radiation. 

D X-rays have a larger wavelength than visible light. 
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35 Which statement about the electromagnetic spectrum is correct? 

A Gamma-radiation has a lower frequency than visible light. 

B Infrared radiation has a higher frequency than radio waves. 

C Microwaves have a smaller wavelength than ultraviolet radiation. 

D X-rays have a larger wavelength than visible light. 
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（2022 May/Jun · 0654/22 · Question 34 · Extended）

【答案】A

【解析】折射角是折射光与法线的夹角，故

𝑟 = 90° − 62° = 28°。
𝑛 = sin 41 °

sin28°。故选 A。

3.

P0445 | 2022 May/Jun | 0654/21 | Q33 | Extended

P0446 | 2025 Oct/Nov | 0654/22 | Q34 | Extended
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The diagram shows a ray of light that passes from a vacuum into plastic. 
 

The plastic has a refractive index of 1.5. 
 

An angle X is labelled on the diagram. 
 

vacuum
plastic

X

normal

incident
ray

refracted ray

55°
35°

 
 

What is angle X? 

A 22° B 23° C 33° D 37° 
 
 
35 Sound travels at different speeds in water, in steel and in air. 
 

Each row in the table gives the three speeds at room temperature. 
 

Which row gives the correct speeds? 
 

 
s/m

 waterin sound of speed
  

 
s/m

steel in sound of speed
  

 
s/m

air in sound of speed
  

 

A 300 1500 4500 

B 300 4500 1500 

C 1500 4500 300 

D 4500 1500 300 
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（2025 Oct/Nov · 0654/22 · Question 34 · Extended）

【答案】C

【解析】入射角为 55°，𝑋 是折射角。由折射率关系得

1.5 = sin 55 °
sin𝑋，

𝑋 = sin−1(sin 55 °
1.5) ≈ 33°。故选 C。
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32 A student stands in front of a plane mirror on a wall. 
 

Which statement about the image of the student is not correct? 

A The image is laterally inverted (left to right). 

B The image is smaller than the student. 

C The image is upright. 

D The student and the image are equal distances from the mirror. 
 
 
33 A wave has a frequency of 3.0 MHz and a speed of 1500 m / s. 
 

What is the wavelength of the wave? 

A 5.0  10–4
 m B 0.50 m C 500 m D 4500 m 

 
 

The diagram shows a ray of light passing from air into plastic. The sizes of four angles are given. 
 

30°

60°

72°

18°

air

plastic

 
 

The table gives the value of the sine of each angle. 
 

angle /  sine 

18 0.31 

30 0.50 

60 0.87 

72 0.95 
 

What is the refractive index of the plastic? 

A 0.62 B 0.92 C 1.6 D 1.7 
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（2023 May/Jun · 0654/21 · Question 34 · Extended）

【答案】C

【解析】入射角为 30°，折射角为 18°。
𝑛 = sin 30 °

sin18° = 0.50
0.31 ≈ 1.6。

故选 C。

5.
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The diagram shows a ray of light passing from air into a transparent medium. 
 

air

medium
70°

35°

normal

 
 

What is the refractive index of the medium? 

A 0.50 B 0.61 C 2.4 D 2.8 
 
 
35 The diagram is a displacement–time graph for the molecules in air as a sound wave passes. 
 

displacement

0
0 time

 
 

The graphs below are drawn to the same scale. 
 

Which graph represents a quieter sound with a higher pitch? 
 

displacement

A

0
0 time

displacement

B

0
0 time

displacement

C

0
0 time

displacement

D

0
0 time
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（2023 Feb/Mar · 0654/22 · Question 34 · Extended）

【答案】C

【解析】图中所标角均为光线与界面的夹角，故

𝑖 = 90° − 35° = 55°，𝑟 = 90° − 70° = 20°。
𝑛 = sin 55 °

sin20° ≈ 2.4。故选 C。

177



题型 6：核对平面镜像等大、正立、等距及左右反转（考频★★☆☆☆）

知识点 　 平面镜所成的像是虚像，像与物体关于镜面对称。

像与物体的大小 ，像到镜面的垂直距离 物体到镜面的垂直距离。

像为正立像，上下方向不变，并发生 ；比较距离时应使用相同长度单位。

以上关系适用于平面镜，与镜面竖直或水平无关。

答案：相同；等于；左右反转

怎么认 　 题目出现平面镜及像的大小、方向或镜面两侧距离时，先核对等大、正立、等距和左右反转。

例题 1

P0393 | 2022 Oct/Nov | 0654/11 | Q34 | Core
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33 A hot metal ball is placed in a small hollow in a piece of wood. Two thermometers are placed 
equal distances from the ball, one at position P and one at position Q. 

 

wood

hot metal ball
Q

P

 
 

Which thermometer gives the higher reading and why? 
 

 higher reading reason 

A thermometer at P the air conducts heat sideways, not upwards 

B thermometer at P the wood conducts heat sideways, not upwards 

C thermometer at Q convection carries heat upwards, not sideways 

D thermometer at Q infrared rays always carry heat upwards, not sideways 
 
 

Which description is correct for the image of an object formed by a vertical plane mirror? 

A upright and larger than the object 

B upright and the same size as the object 

C upside down and smaller than the object 

D upside down and the same size as the object 
 
 
35 Two students conduct an experiment to determine the speed of sound in air. 
 

They stand 639 m apart. 
 

One student hits two blocks of wood together while the other uses a stop-watch to time how long 
it takes for the sound to reach him. 

 
It takes 1.80 s for the sound to reach the second student. 

 
What is the speed of sound in air, calculated using these results? 

A 330 m / s B 355 m / s C 710 m / s D 1150 m / s 
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（2022 Oct/Nov · 0654/11 · Question 34 · Core）

解：平面镜成像时，像与物体等大，且像为正立像。

故选 B。

针对练习

1.

P0402 | 2024 May/Jun | 0654/22 | Q34 | Extended
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A plane mirror is fixed to a vertical wall and forms an image of an object. 
 

What are the characteristics of the image? 

A enlarged and upright 

B enlarged and inverted 

C same size as the object and upright 

D same size as the object and inverted 
 
 
35 The diagram shows two soft-iron rods JK and LM placed between the poles of two magnets. 
 

JN SK L M

magnet magnet  
 

Which row shows the poles induced in the soft-iron rods? 
 

 at J at K at L at M 

A N N S S 

B N S N S 

C S S N N 

D S N S N 
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P0039 | continued

（2024 May/Jun · 0654/22 · Question 34 · Extended）

【答案】C

【解析】平面镜所成的像与物体等大，且像为正立像。

故选 C。

2.

P0406 | 2023 May/Jun | 0654/21 | Q32 | Extended

P0407 | 2024 Feb/Mar | 0654/22 | Q33 | Extended
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30 Which list of energy sources contains only non-renewable sources? 

A coal, gas, nuclear fission 

B coal, gas, geothermal 

C gas, geothermal, nuclear fission 

D gas, solar, wind 
 
 
31 The more energetic molecules of a liquid are escaping from its surface, causing the liquid to cool. 

What is happening to the liquid? 

A It is boiling. 

B It is condensing. 

C It is evaporating. 

D It is melting. 
 
 
32 When solids, liquids and gases are heated, they expand. 
 

What is the order of the expansions of solids, liquids and gases, from smallest to largest? 

A gas  liquid  solid 

B liquid  gas  solid 

C solid  gas  liquid 

D solid  liquid  gas 
 
 

An object is placed in front of a mirror on a wall. 
 

Which statement about the image formed by the mirror is correct? 

A The image and the object are equal distances from the mirror. 

B The image is diminished (smaller than the object). 

C The image is enlarged (larger than the object). 

D The image is inverted (upside down). 
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（2024 Feb/Mar · 0654/22 · Question 33 · Extended）

【答案】A

【解析】平面镜成像时，像到镜面的垂直距离等于物体到镜面的垂直距离。

故选 A。

178
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An object is placed in front of a plane mirror on a wall. 
 

What are the characteristics of the image formed? 

A same size as object and inverted top to bottom 

B same size as object and laterally inverted (left to right) 

C smaller than object and inverted top to bottom 

D smaller than object and laterally inverted (left to right) 
 
 
35 A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

What happens during this process? 

A Negative charges move from the cloth to the rod. 

B Negative charges move from the rod to the cloth. 

C Positive charges move from the cloth to the rod. 

D Positive charges move from the rod to the cloth. 
 
 
36 Which material is used for the core of an electromagnet? 

A aluminium 

B copper 

C iron 

D steel 
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What happens during this process? 

A Negative charges move from the cloth to the rod. 

B Negative charges move from the rod to the cloth. 

C Positive charges move from the cloth to the rod. 

D Positive charges move from the rod to the cloth. 
 
 
36 Which material is used for the core of an electromagnet? 
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（2023 May/Jun · 0654/12 · Question 34 · Core；同题：2023 May/Jun · 0654/13 · Question 34 · Core、2023 May/Jun · 0654/22 · Question 34 

· Extended）

【答案】B

【解析】平面镜所成的像与物体等大，并发生左右反转。

故选 B。

4.

P0393 | 2022 Oct/Nov | 0654/11 | Q34 | Core

P0394 | 2025 May/Jun | 0654/12 | Q34 | Core

P0395 | 2023 May/Jun | 0654/11 | Q35 | Core

12 
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32 A skier starts from rest at P, accelerates down a slope and then comes to rest at Q. 
 

P

Q

skier

 
 

Which series of energy transfers takes place? 

A elastic potential (strain) energy → kinetic energy → thermal energy 

B gravitational potential energy → kinetic energy → thermal energy 

C kinetic energy → elastic potential (strain) energy → thermal energy 

D kinetic energy → gravitational potential energy → thermal energy 
 
 
33 Which term describes a gas changing into a liquid? 

A boiling 

B condensation 

C evaporation 

D melting 
 
 
34 A man stands 420 m away from a high wall. He bangs a drum once and starts a stop-watch at the 

same time. When he hears an echo from the wall, the stop-watch reads 2.4 s. 
 

What is the speed of sound, calculated from this information? 

A 87.5 m / s B 175 m / s C 330 m / s D 350 m / s 
 
 

A student stands in front of a plane mirror on a wall. 
 

Which statement about the image of the student is not correct? 

A The image is laterally inverted (left to right). 

B The image is smaller than the student. 

C The image is upright. 

D The student and the image are equal distances from the mirror. 
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【答案】B

【解析】平面镜所成的像与学生等大，故像比学生小的说法不成立。

故选 B。

题型 7：认平行主轴的光经会聚透镜通过主焦点（考频★★☆☆☆）

知识点 　 通过薄透镜光心并垂直于透镜的直线叫 。

与主轴平行的光线射入薄会聚透镜后，折射光线通过透镜另一侧的 。

薄会聚透镜有两个主焦点，分居透镜两侧，且到光心的距离相等。

光心到主焦点的距离叫焦距，用 𝑓  表示，单位是 。

答案：主轴；主焦点；米（m）

怎么认 　 题目出现平行于主轴的入射光和会聚透镜时，先确定折射光线通过透镜另一侧的主焦点。

例题 1

P0419 | 2026 Feb/Mar | 0654/22 | Q34 | Extended

P0420 | 2025 Feb/Mar | 0654/12 | Q35 | Core

12 

© UCLES 2025 0654/12/F/M/25  

34 Light strikes a plane mirror and is reflected. 
 

Which diagram shows the angle of incidence labelled i and the angle of reflection labelled r ? 
 

r

i

normal

plane mirror

A

ri

normal

plane mirror

B

r

i

normal

plane mirror

C

ri

normal

plane mirror

D

light

lightlight

light

 
 
 

The diagram shows light passing through a thin converging lens. 
 

Which labelled point is the principal focus of the lens? 
 

lens

A

C
DB

 
 
 
36 Which substance is used to make a permanent magnet? 

A brass 

B pure copper 

C soft iron 

D steel 
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35 The diagram shows light passing through a thin converging lens. 

Which labelled point is the principal focus of the lens? 
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179



解：入射光线平行于主轴，由会聚透镜的折射规律，折射光线通过另一侧主焦点。

图中三条折射光线在主轴上的 𝐶 点相交，故选 C。

针对练习

1.

P0426 | 2025 May/Jun | 0654/11 | Q34 | Core
12 
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The diagram shows two rays of light passing through a thin converging lens to form an image of 
an object. Four distances are labelled. 

 
Which labelled distance is the focal length of the lens? 

 

Bobject

image

lens

D

C

A

 
 
 
35 The diagram shows light hitting a plane mirror. 
 

40°

incident
ray

reflected
ray

normal

plane
mirror

NOT TO
SCALE

 
 

What is the angle of incidence? 

A 40° B 50° C 80° D 100° 
 
 
36 In which circuit can the brightness of the lamp be varied continuously? 
 

A B C D
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（2025 May/Jun · 0654/11 · Question 34 · Core）

【答案】B

【解析】上方入射光线平行于主轴，经会聚透镜后与主轴相交于右侧主焦点。

薄会聚透镜两侧主焦点到光心的距离相等，图中左侧对应的距离标为 𝐵，故选 B。

2.

P0428 | 2024 Feb/Mar | 0654/12 | Q33 | Core

P0429 | 2026 Feb/Mar | 0654/12 | Q34 | Core
14 
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The diagram shows light passing through a thin converging lens. 
 

X
 

 
What is the distance X ? 

A the distance from the lens to an object 

B the focal length of the lens 

C the principal focus of the lens 

D the wavelength of the light 
 
 
35 Four sound waves, P, Q, R and S, have the frequencies shown. 
 

sound wave frequency / kHz 

P 0.30 

Q 3.0 

R 30 

S 300 
 

Which sound waves are ultrasound waves? 

A P, Q, R and S 

B Q, R and S only 

C R and S only 

D S only 
 
 
36 There is a current of 0.60 A in a 33 Ω resistor. 
 

What is the voltage across the resistor? 

A 0.018 V B 12 V C 20 V D 55 V 
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【答案】B

【解析】入射光线均平行于主轴，经会聚透镜后会聚于主轴上的主焦点。

𝑋 是光心到主焦点的距离，即焦距，故选 B。
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3.
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31 Which states of matter are easily compressed? 

A gases and liquids 

B gases only 

C liquids and solids 

D solids only 
 
 
32 A student uses an electric hairdryer to dry wet hair. 
 

The hairdryer blows hot air onto the wet hair. 
 

Which process dries the hair? 

A boiling 

B condensation 

C evaporation 

D solidification 
 
 

The diagram shows a ray of light striking a thin converging lens. The centre of the lens is marked 
X and the principal focus of the lens is marked F. 

 
thin converging lens

ray of light

FX

 
 

What happens to the ray after it passes through the lens? 

A It continues in its original direction. 

B It travels away from the principal focus F. 

C It travels through the centre of the lens X. 

D It travels towards the principal focus F. 
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【答案】D

【解析】该入射光线平行于主轴，经会聚透镜折射后通过另一侧主焦点 𝐹。
折射光线向主焦点 𝐹  传播，故选 D。

4.

P0448 | 2024 Oct/Nov | 0654/23 | Q34 | Extended
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32 There is a vacuum in the space between the Sun and the Earth. 
 

How is thermal energy transferred from the Sun to the Earth? 

A by conduction only 

B by convection only 

C by radiation only 

D by convection and radiation 
 
 
33 A light wave travelling in air is refracted as it enters a glass block. 
 

Which row shows the effect on the speed and the wavelength of the light wave as it enters the 
glass? 

 
 speed wavelength 

A decreases decreases 

B decreases no change 

C increases increases 

D increases no change 
 
 

The diagram shows the formation of an image of an object by a converging lens. Three points are 
labelled X, Y and Z. 

 

ZY

X

converging lens

object

image

 
 

Which labelled point is a principal focus of the lens and which distance is the focal length? 
 

 principal 
focus 

focal 
length 

A Y XY 

B Y XZ 

C Z XY 

D Z XZ 
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（2024 Oct/Nov · 0654/23 · Question 34 · Extended）

【答案】A

【解析】从物体顶端发出且平行于主轴的光线，经会聚透镜后通过主焦点。

该折射光线与主轴交于 𝑌  点，故 𝑌  是主焦点。

𝑋 为光心，焦距为 𝑋𝑌，故选 A。
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题型 8：看真实光线是否相交区别实像和虚像（考频★★☆☆☆）

知识点 　 反射光线或折射光线实际会聚的位置形成 ，这种像能呈现在屏幕上。

光线未在像的位置相交，而是反向延长线相交时形成 ，这种像不能呈现在屏幕上。

判断像的种类，应看形成像的真实光线是否相交；像的大小和正倒不能单独作为判据。

答案：实像；虚像

怎么认 　 题目出现实像、虚像、屏幕或光路图时，先看真实光线是否在像的位置相交。

例题 1

P0402 | 2024 May/Jun | 0654/22 | Q34 | Extended

P0403 | 2024 Oct/Nov | 0654/23 | Q33 | Extended

P0404 | 2025 Feb/Mar | 0654/22 | Q35 | Extended

12 
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32 Which method of thermal energy transfer occurs in a vacuum and which region of the 
electromagnetic spectrum is mainly involved in this type of thermal energy transfer? 

 

 method of thermal 
energy transfer 

region of the 
electromagnetic 

spectrum 

A convection infrared 

B convection radio waves 

C radiation infrared 

D radiation radio waves 
 
 
33 Four rods have the same dimensions. They are made of four different metals and are all at room 

temperature. 
 

All the rods are heated equally at one end for the same time. 
 

The final temperature of the other end of each rod is shown in the table. 
 

Which rod is the worst conductor of heat? 
 

 final temperature / °C 

A 50 

B 62 

C 70 

D 82 
 
 
34 Which statements about electromagnetic waves are correct? 
 

1 The frequency of the waves increases as the wavelength increases. 

2 The speed of the waves in a vacuum is 300 000 000 m / s. 

3 Electromagnetic waves are transverse. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 

Which statement about real and virtual images formed by a thin converging lens is correct? 

A All real images are enlarged and inverted. 

B All real images can be produced on a screen. 

C All virtual images are diminished and upright. 

D All virtual images can be produced on a screen. 
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32 Which method of thermal energy transfer occurs in a vacuum and which region of the 
electromagnetic spectrum is mainly involved in this type of thermal energy transfer? 

 

 method of thermal 
energy transfer 

region of the 
electromagnetic 

spectrum 

A convection infrared 

B convection radio waves 

C radiation infrared 

D radiation radio waves 
 
 
33 Four rods have the same dimensions. They are made of four different metals and are all at room 

temperature. 
 

All the rods are heated equally at one end for the same time. 
 

The final temperature of the other end of each rod is shown in the table. 
 

Which rod is the worst conductor of heat? 
 

 final temperature / °C 

A 50 

B 62 

C 70 

D 82 
 
 
34 Which statements about electromagnetic waves are correct? 
 

1 The frequency of the waves increases as the wavelength increases. 

2 The speed of the waves in a vacuum is 300 000 000 m / s. 

3 Electromagnetic waves are transverse. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 

Which statement about real and virtual images formed by a thin converging lens is correct? 

A All real images are enlarged and inverted. 

B All real images can be produced on a screen. 

C All virtual images are diminished and upright. 

D All virtual images can be produced on a screen. 
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（2025 Feb/Mar · 0654/22 · Question 35 · Extended）

解：实像由实际相交的折射光线形成，能呈现在屏幕上。

A 错，实像不一定放大；B 对；C 错，会聚透镜形成的虚像不是缩小的；D 错，虚像不能呈现在屏幕上。

故选 B。

针对练习

1.

P0410 | 2024 Oct/Nov | 0654/21 | Q33 | Extended

P0411 | 2025 May/Jun | 0654/22 | Q34 | Extended
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32 Liquid water boils at 100 °C to produce steam. The volume of the steam at 100 °C is much greater 
than the volume of the liquid water. 

 
Which statement explains the increase in volume at 100 °C? 

A The water molecules move faster in steam than in liquid water. 

B The water molecules are further apart in steam than in liquid water. 

C The water molecules are larger in steam than in liquid water. 

D The water molecules are regularly arranged in liquid water but are randomly arranged in 
steam. 

 
 
33 A wave approaches a gap in a barrier. The gap is the same size as the wavelength of the wave. 

The arrow shows the direction of the wave. 
 

Which diagram shows what happens to the wave after it passes through the gap? 
 

A B

C D

 
 
 

What is the difference between a real image and a virtual image? 

A A real image can be shown on a screen, but a virtual image cannot. 

B A real image is always formed by a magnifying glass. 

C A real image is always formed by a plane mirror. 

D A virtual image can be shown on a screen, but a real image cannot. 
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（2025 May/Jun · 0654/22 · Question 34 · Extended）

【答案】A

【解析】实像由真实光线相交形成，可以呈现在屏幕上；虚像处没有真实光线相交，不能呈现在屏幕上。

故选 A。

2.

P0413 | 2022 May/Jun | 0654/23 | Q34 | Extended

P0414 | 2025 May/Jun | 0654/23 | Q32 | Extended
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31 At the coast on a hot day, the air above the land is warmer than the air above the sea. This 
causes a convection current. The convection current causes a gentle wind. 

 

land
sea

warmer air

cooler air

 
 

Which row describes the density of the air above the land and the direction of the wind? 
 

 density of air above land direction of wind 

A greater than above sea from land to sea 

B greater than above sea from sea to land 

C less than above sea from land to sea 

D less than above sea from sea to land 
 
 

An image of an object is formed by a plane mirror. The image formed is virtual. 
 

Which statement describes what is meant by a virtual image? 

A The reflected rays do not meet where the image is formed. 

B The image is formed directly opposite the object. 

C The image is the same distance from the mirror as the distance of the object from the mirror. 

D The angle of incidence is equal to the angle of reflection. 
 
 
33 The diagram shows a ray of light travelling in glass from point P towards a glass–air boundary. 

Angle x is greater than the critical angle. 
 

In which labelled direction does the ray continue? 
 

A

B

C

D

air
glass

x

P
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（2025 May/Jun · 0654/23 · Question 32 · Extended）

【答案】A

【解析】平面镜成像时，反射光线在镜前发散，其反向延长线在镜后相交。

像的位置没有反射光线实际相交，故选 A。
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3.
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Which ray diagram shows the formation of a virtual image? 
 

object

image

A

objectimage

B

object

image

C

object

image

D

 
 
 
35 Person X stands facing a high wall that is 90 m away. 
 

Person Y stands 45 m behind person X on a line perpendicular to the wall, as shown. 
 

wall

Y X

90 m45 m

 
 

Person X claps loudly once. 
 

Person Y hears the sound of this clap, then an echo of the sound from the wall. 
 

The speed of sound in air is 330 m / s. 
 

What is the time interval between person Y hearing the first sound and the echo? 

A 0.27 s B 0.41 s C 0.55 s D 0.68 s 
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（2025 Oct/Nov · 0654/23 · Question 34 · Extended）

【答案】B

【解析】虚像处没有真实光线相交，图中应由折射光线的反向延长线确定像的位置。

B 图中透镜右侧的折射光线发散，反向延长线在物体同侧相交，故选 B。

题型 9：白光过棱镜分色且蓝光偏折多于红光（考频★☆☆☆☆）

知识点 　 白光由多种颜色的光组成，白光通过玻璃棱镜后分成不同颜色的现象叫 （dispersion）。

当各色光通过同一玻璃棱镜时，折射程度不同，因此出射后彼此分开。

各色光总体向棱镜底边偏折，其中蓝光的偏折程度比红光 。

色散表示一种光学现象，没有单位。

答案：色散；大

怎么认 　 题目出现白光射入玻璃棱镜并要求判断分色名称或出射光路时，先判定色散，再比较蓝、红

光的偏折程度。

例题 1

P0390 | 2022 Oct/Nov | 0654/13 | Q34 | Core

P0391 | 2026 May/Jun | 0654/13 | Q34 | Core
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33 Which diagram shows the refraction of a light ray as it travels from air into glass? 
 

air glass

A

air glass

B

air glass

C

air glass

D

 
 
 

When a beam of white light passes into a glass prism, the white light splits up into seven colours. 
 

Which term describes the splitting up of white light into different colours? 

A absorption 

B dispersion 

C emission 

D reflection 
 
 
35 Which statement about permanent magnets is correct? 

A The magnetic field of a permanent magnet can be switched off. 

B Permanent magnets are made of soft iron. 

C Permanent magnets attract all metals. 

D Permanent magnets remain magnetised when removed from an applied magnetic field. 
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解：白光通过玻璃棱镜后分成不同颜色的现象叫色散（dispersion）。故选 B。
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针对练习

1.
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32 The diagram shows four rods with identical dimensions. The rods are made of copper, glass, 
plastic and wood. 

 
One end of each rod is inside an empty tank. 

 
The other end of each rod is outside the tank. These ends are covered with an equal amount  
of wax. 

 
copper

glass

plastic
wood

wax

tank

 
 

The tank is filled with boiling water. 
 

After a short time, the wax on one of the rods melts. 
 

On which rod does the wax melt? 

A copper 

B glass 

C plastic 

D wood 
 
 

Which diagram shows the dispersion of white light through a glass prism? 
 

white
light

red light
blue light

A

white
light

blue light
red light

B

white
light

blue light
red light

red light
blue light

C

white
light

D

 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-93FF33A261

10 

© Cambridge University Press & Assessment 2026 0654/12/M/J/26  

32 The diagram shows four rods with identical dimensions. The rods are made of copper, glass, 
plastic and wood. 

 
One end of each rod is inside an empty tank. 

 
The other end of each rod is outside the tank. These ends are covered with an equal amount  
of wax. 

 
copper

glass

plastic
wood

wax

tank

 
 

The tank is filled with boiling water. 
 

After a short time, the wax on one of the rods melts. 
 

On which rod does the wax melt? 

A copper 

B glass 

C plastic 

D wood 
 
 

Which diagram shows the dispersion of white light through a glass prism? 

white
light

red light
blue light

A

white
light

blue light
red light

B

white
light

blue light
red light

red light
blue light

C

white
light

D

 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-93FF33A261

10 

© Cambridge University Press & Assessment 2026 0654/12/M/J/26  

32 The diagram shows four rods with identical dimensions. The rods are made of copper, glass, 
plastic and wood. 

 
One end of each rod is inside an empty tank. 

 
The other end of each rod is outside the tank. These ends are covered with an equal amount  
of wax. 

 
copper

glass

plastic
wood

wax

tank

 
 

The tank is filled with boiling water. 
 

After a short time, the wax on one of the rods melts. 
 

On which rod does the wax melt? 

A copper 

B glass 

C plastic 

D wood 
 
 

Which diagram shows the dispersion of white light through a glass prism? 

white
light

red light
blue light

A

white
light

blue light
red light

B

white
light

blue light
red light

red light
blue light

C

white
light

D

 

PapaCambridge ·  papacambridge.com 0654/12 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/12 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-93FF33A261

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

231

238

（2026 May/Jun · 0654/12 · Question 33 · Core）

【答案】D

【解析】白光通过玻璃棱镜后发生色散，出射光均向棱镜底边方向偏折。

蓝光比红光偏折大，应位于红光下方。故选 D。

题型 10：物体在焦距之外，追两条光线找实像（考频★★☆☆☆）

知识点 　 会聚透镜使平行于主轴的光线折射后通过主焦点，焦距 𝑓  是光心到主焦点的距离。

薄透镜作图时，过光心的光线方向不变；两条折射光线的交点决定像的位置。

设物体到光心的距离为物距 𝑢。当 𝑢 > 𝑓  时，形成能承接在屏上的 像，且像相对物体 。

当 𝑓 < 𝑢 < 2𝑓  时像放大，当 𝑢 = 2𝑓  时像等大，当 𝑢 > 2𝑓  时像 。

物体在焦点外继续远离时，像向像方焦点移动且逐渐缩小；𝑢、𝑓  均为长度，常用 cm 或 m，同题须采用

同一单位。

答案：实；倒立；缩小

怎么认 　 题目出现会聚透镜、焦点和物体位置，或给出两条光线并求像的性质时，先追平行主轴光线

与过光心光线。

例题 1

P0390 | 2022 Oct/Nov | 0654/13 | Q34 | Core

P0391 | 2026 May/Jun | 0654/13 | Q34 | Core

P0392 | 2022 May/Jun | 0654/12 | Q34 | Core
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32 What are used as the fixed points on the Celsius scale of temperature? 
 

 lower fixed point upper fixed point 

A melting point of salt solution boiling point of pure ethanol 

B melting point of salt solution boiling point of pure water 

C melting point of pure ice boiling point of pure ethanol 

D melting point of pure ice boiling point of pure water 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

A thin, converging lens produces an inverted, enlarged image of an object. 
 

The image is formed on a screen. 
 

F is a principal focus of the lens. 
 

Which labelled point is a possible position for the object? 
 

F

DCBA

lens

 
 
 
35 Which statement about the electromagnetic spectrum is correct? 

A Gamma-radiation has a lower frequency than visible light. 

B Infrared radiation has a higher frequency than radio waves. 

C Microwaves have a smaller wavelength than ultraviolet radiation. 

D X-rays have a larger wavelength than visible light. 
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184



解：由像能成在屏上，得所成像为实像，物体位于主焦点之外。

由实像放大，得物距满足 𝑓 < 𝑢 < 2𝑓。
图中点 𝐵 位于一倍焦距与二倍焦距处之间，故选 B。

针对练习

1.

P0402 | 2024 May/Jun | 0654/22 | Q34 | Extended

P0403 | 2024 Oct/Nov | 0654/23 | Q33 | Extended

P0404 | 2025 Feb/Mar | 0654/22 | Q35 | Extended

P0405 | 2024 May/Jun | 0654/21 | Q34 | Extended
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33 A wave has an amplitude, a frequency and a wavelength. 
 

Three definitions for these quantities are given. 
 

1 the maximum displacement from the rest position 

2 the number of wavefronts passing a point in unit time 

3 the distance between two adjacent wave crests 
 

Which definition corresponds to each quantity? 
 

 amplitude frequency wavelength 

A 1 2 3 

B 1 3 2 

C 2 3 1 

D 3 1 2 
 
 

A thin converging lens produces a real image of an object. 
 

What happens to the image as the object is moved away from the lens? 

A It becomes larger and stays inverted. 

B It becomes larger and stays upright. 

C It becomes smaller and stays inverted. 

D It becomes smaller and stays upright. 
 
 
35 A bar of soft iron and a bar of steel are held in contact with a strong magnet. 
 

Both bars become magnetised. 
 

The two bars are now moved away from the magnet. 
 

Which statement about the bars is correct? 

A Both bars lose their magnetism. 

B Neither of the bars loses its magnetism. 

C The soft iron bar loses its magnetism but the steel bar retains its magnetism. 

D The steel bar loses its magnetism but the soft iron bar retains its magnetism. 
 
 
36 The current in an ammeter is 1.5 A. 
 

How much charge passes through the ammeter in one minute? 

A 0.025 C B 1.5 C C 40 C D 90 C 
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33 A wave has an amplitude, a frequency and a wavelength. 
 

Three definitions for these quantities are given. 
 

1 the maximum displacement from the rest position 

2 the number of wavefronts passing a point in unit time 

3 the distance between two adjacent wave crests 
 

Which definition corresponds to each quantity? 
 

 amplitude frequency wavelength 

A 1 2 3 

B 1 3 2 
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A thin converging lens produces a real image of an object. 

What happens to the image as the object is moved away from the lens? 

A It becomes larger and stays inverted. 

B It becomes larger and stays upright. 

C It becomes smaller and stays inverted. 

D It becomes smaller and stays upright. 
 
 
35 A bar of soft iron and a bar of steel are held in contact with a strong magnet. 
 

Both bars become magnetised. 
 

The two bars are now moved away from the magnet. 
 

Which statement about the bars is correct? 

A Both bars lose their magnetism. 

B Neither of the bars loses its magnetism. 

C The soft iron bar loses its magnetism but the steel bar retains its magnetism. 

D The steel bar loses its magnetism but the soft iron bar retains its magnetism. 
 
 
36 The current in an ammeter is 1.5 A. 
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（2024 May/Jun · 0654/21 · Question 34 · Extended）

【答案】C

【解析】由物顶作平行主轴的光线，折射后经过像方焦点；过光心的光线方向不变。

物体远离透镜时，两条折射光线的交点向像方焦点和主轴靠近，故像变小并保持倒立。

故选 C。

2.

P0399 | 2022 Oct/Nov | 0654/12 | Q34 | Core
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An object is placed at a certain distance from a converging lens. This distance is greater than 
twice the focal length of the lens. The principal focus on each side of the lens is marked F and 
two rays from the top of the object are shown. 

 

object
converging lens

F F

 
 

Which statement about the image formed is correct? 

A The image is diminished and inverted. 

B The image is diminished and upright. 

C The image is enlarged and inverted. 

D The image is enlarged and upright. 
 
 
35 Which group shows electromagnetic waves in order of increasing frequency (lowest frequency 

first)? 

A gamma-rays  X-rays  ultraviolet waves  

B microwaves  infrared waves  gamma-rays 

C ultraviolet waves  radio waves  infrared waves 

D X-rays  radio waves  microwaves 
 
 
36 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 
37 A plastic rod is rubbed with a cloth causing a negative charge on the rod. 
 

Which statements are correct? 
 

1 The rod gains electrons. 

2 The cloth loses electrons. 

3 The cloth becomes positively charged. 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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34 An object is placed at a certain distance from a converging lens. This distance is greater than 
twice the focal length of the lens. The principal focus on each side of the lens is marked F and 
two rays from the top of the object are shown. 
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Which statement about the image formed is correct? 

A The image is diminished and inverted. 
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C The image is enlarged and inverted. 
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34 An object is placed at a certain distance from a converging lens. This distance is greater than 
twice the focal length of the lens. The principal focus on each side of the lens is marked F and 
two rays from the top of the object are shown. 
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Which statement about the image formed is correct? 

A The image is diminished and inverted. 

B The image is diminished and upright. 

C The image is enlarged and inverted. 

D The image is enlarged and upright. 
 
 
35 Which group shows electromagnetic waves in order of increasing frequency (lowest frequency 

first)? 

A gamma-rays  X-rays  ultraviolet waves  

B microwaves  infrared waves  gamma-rays 

C ultraviolet waves  radio waves  infrared waves 

D X-rays  radio waves  microwaves 
 
 
36 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 
37 A plastic rod is rubbed with a cloth causing a negative charge on the rod. 
 

Which statements are correct? 
 

1 The rod gains electrons. 

2 The cloth loses electrons. 

3 The cloth becomes positively charged. 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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（2022 Oct/Nov · 0654/12 · Question 34 · Core）

【答案】A

【解析】由 𝑢 > 2𝑓，两条折射光线在像方 𝑓  与 2𝑓  之间相交。

交点位于主轴下方，且像高小于物高，故像缩小、倒立。

故选 A。

185



3.

P0426 | 2025 May/Jun | 0654/11 | Q34 | Core

P0427 | 2022 May/Jun | 0654/11 | Q34 | Core
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The diagram shows light from an object passing through a converging lens to form an image. 
 

F FFobject

 
 

Which description of the image is correct? 

A diminished and inverted 

B diminished and upright 

C enlarged and inverted 

D enlarged and upright 
 
 
35 Which statement about sound is correct? 

A An echo is produced by refraction of sound waves. 

B The amplitude of a sound wave affects the pitch of a sound. 

C The approximate range of audible frequencies for a human is 20 Hz–20 kHz. 

D Sound waves travel more quickly in a vacuum than in air. 
 
 
36 A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

Why does this happen? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
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The diagram shows light from an object passing through a converging lens to form an image. 
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Which description of the image is correct? 

A diminished and inverted 

B diminished and upright 

C enlarged and inverted 

D enlarged and upright 
 
 
35 Which statement about sound is correct? 

A An echo is produced by refraction of sound waves. 

B The amplitude of a sound wave affects the pitch of a sound. 

C The approximate range of audible frequencies for a human is 20 Hz–20 kHz. 

D Sound waves travel more quickly in a vacuum than in air. 
 
 
36 A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

Why does this happen? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
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【答案】A

【解析】两条折射光线在透镜右侧、主轴下方相交，故形成倒立实像。

交点到主轴的距离小于物体顶端到主轴的距离，故像缩小。

故选 A。

186



专题 13 电磁波谱与用途

13.1 电磁波谱与用途

题型 1：按频率或波长排列电磁波谱（考频★★★☆☆）

知识点 　 电磁波谱是按频率或波长排列的电磁波整体；按频率由低到高依次为无线电波、微波、红外

线、可见光、紫外线、X 射线、伽马射线，其中频率最低的是 ，最高的是 。

真空中所有电磁波的波速相同，满足 𝑐 = 𝑓𝜆；波速 𝑐 的单位为 m/s，频率 𝑓  的单位为 Hz，波长 𝜆 的单

位为 m。

在波速一定时，频率越高，波长越 ；按波长由小到大排列时，顺序与按频率由低到高相同。

答案：无线电波；伽马射线；短

怎么认 　 题目出现若干电磁波并要求按频率或波长排列时，先写完整波谱顺序，再按所求方向截取。

例题 1
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34 An object is placed at a certain distance from a converging lens. This distance is greater than 
twice the focal length of the lens. The principal focus on each side of the lens is marked F and 
two rays from the top of the object are shown. 

 

object
converging lens

F F

 
 

Which statement about the image formed is correct? 

A The image is diminished and inverted. 

B The image is diminished and upright. 

C The image is enlarged and inverted. 

D The image is enlarged and upright. 
 
 

Which group shows electromagnetic waves in order of increasing frequency (lowest frequency 
first)? 

A gamma-rays  X-rays  ultraviolet waves  

B microwaves  infrared waves  gamma-rays 

C ultraviolet waves  radio waves  infrared waves 

D X-rays  radio waves  microwaves 
 
 
36 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 
37 A plastic rod is rubbed with a cloth causing a negative charge on the rod. 
 

Which statements are correct? 
 

1 The rod gains electrons. 

2 The cloth loses electrons. 

3 The cloth becomes positively charged. 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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34 An object is placed at a certain distance from a converging lens. This distance is greater than 
twice the focal length of the lens. The principal focus on each side of the lens is marked F and 
two rays from the top of the object are shown. 
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Which statement about the image formed is correct? 

A The image is diminished and inverted. 

B The image is diminished and upright. 

C The image is enlarged and inverted. 

D The image is enlarged and upright. 
 
 

Which group shows electromagnetic waves in order of increasing frequency (lowest frequency 
first)? 

A gamma-rays  X-rays  ultraviolet waves  

B microwaves  infrared waves  gamma-rays 

C ultraviolet waves  radio waves  infrared waves 

D X-rays  radio waves  microwaves 
 
 
36 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 
37 A plastic rod is rubbed with a cloth causing a negative charge on the rod. 
 

Which statements are correct? 
 

1 The rod gains electrons. 

2 The cloth loses electrons. 

3 The cloth becomes positively charged. 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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解：电磁波按频率由低到高排列为无线电波、微波、红外线、可见光、紫外线、X 射线、伽马射线。

微波、红外线、伽马射线的频率依次增大。

故选 B。

针对练习

1.

3.0× 108 −

c = fλ.

12 
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33 A ray of light travels from air into a parallel-sided glass block and then back into air. 
 

Which diagram shows the path of the light? 
 

A B

C D

 
 
 

Which electromagnetic waves have the lowest frequency? 

A gamma 

B infrared 

C ultraviolet 

D radio 
 
 
35 Object P is positively charged and object Q is negatively charged. 
 

Which row describes the force between P and Q and explains how they became charged? 
 

 force between 
P and Q 

charge on P 
caused by 

charge on Q 
caused by 

A attractive gaining electrons losing electrons 

B attractive losing electrons gaining electrons 

C repulsive gaining electrons losing electrons 

D repulsive losing electrons gaining electrons 
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【答案】D

【解析】电磁波谱中，无线电波的频率低于红外线、紫外线和伽马射线。

故选 D。

187
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34 Visible light contains wavelengths between approximately 400 nm and 700 nm. 
 

Which row gives the colour of each wavelength of visible light? 
 

 400 nm 500 nm 600 nm 

A green orange violet 

B green violet orange 

C violet green orange 

D violet orange green 
 
 

Which list shows regions of the electromagnetic spectrum in order of increasing frequency 
(lowest frequency first)? 

A microwaves  radio waves  ultraviolet waves 

B microwaves  ultraviolet waves  radio waves 

C radio waves  microwaves  ultraviolet waves 

D ultraviolet waves  radio waves  microwaves 
 
 
36 A plastic rod is rubbed with a cloth. The plastic rod becomes negatively charged. 
 

Which statement explains why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 
37 The diagram shows an electric circuit that contains a cell and a lamp. 
 

 
 

Which statement is correct? 

A The electric circuit transfers charge from the cell to the lamp only. 

B The electric circuit transfers charge from the cell to the lamp and then into the surroundings. 

C The electric circuit transfers energy from the cell to the lamp only. 

D The electric circuit transfers energy from the cell to the lamp and then into the surroundings. 
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Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-CF1E2C09A1
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【答案】C

【解析】电磁波按频率由低到高排列时，无线电波在微波之前，微波在紫外线之前。

故选 C。

3.
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34 What is the definition of the refractive index n of a substance? 

A 
substance the in light of speed
vacuum a in light of speed

 

B 
vacuum a in light of speed
substance the in light of speed

 

C frequency of light in a vacuum
frequency of light in the substance

 

D 
vacuum a in light offrequency 
substance the in light offrequency 

 

 
 

The electromagnetic spectrum includes radio waves, infrared waves and X-rays. 
 

What is the correct sequence of these waves in order of increasing wavelength (smallest 
wavelength first)? 

A infrared waves, radio waves, X-rays 

B infrared waves, X-rays, radio waves 

C X-rays, infrared waves, radio waves 

D X-rays, radio waves, infrared waves 
 
 
36 The diagram shows a wire of length l and diameter d. 
 

l

d

 
 

Which pair of changes must increase the resistance of the wire? 

A decreasing l and decreasing d 

B decreasing l and increasing d 

C increasing l and decreasing d 

D increasing l and increasing d 
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substance the in light of speed

 

C frequency of light in a vacuum
frequency of light in the substance

 

D 
vacuum a in light offrequency 
substance the in light offrequency 

 

 
 

The electromagnetic spectrum includes radio waves, infrared waves and X-rays. 

What is the correct sequence of these waves in order of increasing wavelength (smallest 
wavelength first)? 

A infrared waves, radio waves, X-rays 

B infrared waves, X-rays, radio waves 

C X-rays, infrared waves, radio waves 

D X-rays, radio waves, infrared waves 
 
 
36 The diagram shows a wire of length l and diameter d. 
 

l

d

 
 

Which pair of changes must increase the resistance of the wire? 

A decreasing l and decreasing d 

B decreasing l and increasing d 

C increasing l and decreasing d 

D increasing l and increasing d 
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【答案】C

【解析】由 𝑐 = 𝑓𝜆 得，波速一定时，频率越高，波长越短。

三者按波长由小到大排列为 X 射线、红外线、无线电波。

故选 C。

4.

P0471 | 2024 May/Jun | 0654/11 | Q34 | Core

P0472 | 2022 Oct/Nov | 0654/12 | Q35 | Core

P0473 | 2022 May/Jun | 0654/12 | Q35 | Core
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32 What are used as the fixed points on the Celsius scale of temperature? 
 

 lower fixed point upper fixed point 

A melting point of salt solution boiling point of pure ethanol 

B melting point of salt solution boiling point of pure water 

C melting point of pure ice boiling point of pure ethanol 

D melting point of pure ice boiling point of pure water 
 
 
33 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 
34 A thin, converging lens produces an inverted, enlarged image of an object. 
 

The image is formed on a screen. 
 

F is a principal focus of the lens. 
 

Which labelled point is a possible position for the object? 
 

F

DCBA

lens

 
 
 

Which statement about the electromagnetic spectrum is correct? 

A Gamma-radiation has a lower frequency than visible light. 

B Infrared radiation has a higher frequency than radio waves. 

C Microwaves have a smaller wavelength than ultraviolet radiation. 

D X-rays have a larger wavelength than visible light. 
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Which statement about the electromagnetic spectrum is correct? 

A Gamma-radiation has a lower frequency than visible light. 

B Infrared radiation has a higher frequency than radio waves. 

C Microwaves have a smaller wavelength than ultraviolet radiation. 

D X-rays have a larger wavelength than visible light. 
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【答案】B

【解析】A 错，伽马射线的频率高于可见光；B 对，红外线的频率高于无线电波；C 错，微波的波长大于

紫外线；D 错，X 射线的波长小于可见光。

故选 B。
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Two regions of the electromagnetic spectrum are radio waves and X-rays. 
 

Which row shows the region with the smaller wavelength and the region that is ionising radiation? 
 

 smaller 
wavelength 

ionising 
radiation 

A radio waves radio waves 

B radio waves X-rays 

C X-rays radio waves 

D X-rays X-rays 
 
 
35 Massive explosions in the Sun release energy. 
 

On Earth, humans see the light from the Sun. The humans do not hear the sound from  
the explosions. 

 
Which statement explains this? 

A Sound waves cannot travel through a vacuum. 

B Sound waves travel slower than light waves. 

C The amplitudes of the sound waves are too small. 

D The frequencies of sound waves are lower than the frequencies of light waves. 
 
 
36 A magnetic material is held close to the north pole of a magnet and then close to the south pole 

of the same magnet. 
 

Which statement about the magnetic material is correct? 

A It is attracted to both poles. 

B It is attracted to the north pole but not to the south pole. 

C It is attracted to the south pole but not to the north pole. 

D It is not attracted to either pole. 
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【答案】D

【解析】X 射线的频率高于无线电波，由 𝑐 = 𝑓𝜆 得，X 射线的波长较小。

X 射线属于电离辐射，无线电波不属于电离辐射。

故选 D。

题型 2：核对电磁波均为横波及真空共同光速（考频★★☆☆☆）

知识点 　 电磁波都是 ，可以在真空中传播。

所有电磁波在真空中的传播速度相同，约为 。

在真空中，波速、频率与波长满足 𝑐 = 𝑓𝜆，其中 𝑐 的单位为 m/s，𝑓  的单位为 Hz，𝜆 的单位为 m。
真空中的 𝑐 不变，因此频率越大，波长越小。

答案：横波；3.0 × 108 m/s

怎么认 　 题目出现电磁波类型、真空传播速度或不同波段比较时，先核对横波及共同光速。

例题 1

P0475 | 2026 May/Jun | 0654/11 | Q35 | Core

P0476 | 2024 May/Jun | 0654/22 | Q32 | Extended

P0477 | 2025 May/Jun | 0654/22 | Q35 | Extended

P0478 | 2025 May/Jun | 0654/23 | Q34 | Extended
12 
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Which row describes all electromagnetic waves? 
 

 type of wave 
s/m

 vacuum a in speed eapproximat
  

 

A longitudinal 300 

B longitudinal 300 million 

C transverse 300 

D transverse 300 million 
 
 
35 An iron bar is placed within the magnetic field of a permanent magnet. 
 

What happens to the iron bar? 

A It becomes an induced permanent magnet. 

B It becomes an induced temporary magnet. 

C It becomes negatively charged. 

D It becomes positively charged. 
 
 
36 The diagram shows two 30  resistors and an ammeter connected to a 120 V battery. 
 

A
30 Ω

120 V

30 Ω

 
 

What is the reading on the ammeter? 

A 0.25 A B 0.50 A C 2.0 A D 4.0 A 
 
 
37 There is a current of 0.50 A in a lamp when the potential difference (p.d.) across the lamp is 12 V. 
 

How much time does it take for the lamp to transfer 100 J of energy? 

A 0.060 s B 4.2 s C 17 s D 600 s 
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35 An iron bar is placed within the magnetic field of a permanent magnet. 
 

What happens to the iron bar? 
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C It becomes negatively charged. 
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36 The diagram shows two 30  resistors and an ammeter connected to a 120 V battery. 
 

A
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120 V
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What is the reading on the ammeter? 

A 0.25 A B 0.50 A C 2.0 A D 4.0 A 
 
 
37 There is a current of 0.50 A in a lamp when the potential difference (p.d.) across the lamp is 12 V. 
 

How much time does it take for the lamp to transfer 100 J of energy? 

A 0.060 s B 4.2 s C 17 s D 600 s 
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解：所有电磁波都是横波，且在真空中的传播速度约为

𝑐 = 3.0 × 108 m/s = 300 × 106 m/s.
故选 D。
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针对练习

1.
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33 Which surface is the best absorber of thermal radiation? 

A dull black 

B dull white 

C shiny black 

D shiny white 
 
 
34 The diagram shows a ray of light passing from medium P to medium Q and then to medium R. 
 

The speeds of light in each of the mediums P, Q and R are cP, cQ and cR respectively. 
 

RQP  
 

Which list compares the speeds of light in the three mediums in order from lowest to highest? 

A cP  cQ  cR 

B cP  cR  cQ 

C cQ  cP  cR 

D cR  cQ  cP 
 
 

What is the speed of X-rays in a vacuum? 

A 3.0  102
 m / s 

B 3.0  104
 m / s 

C 3.0  106
 m / s 

D 3.0  108
 m / s 
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【答案】D

【解析】X 射线属于电磁波，在真空中的传播速度为

𝑐 = 3.0 × 108 m/s.
故选 D。

2.
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32 Which method of thermal energy transfer occurs in a vacuum and which region of the 
electromagnetic spectrum is mainly involved in this type of thermal energy transfer? 

 

 method of thermal 
energy transfer 

region of the 
electromagnetic 

spectrum 

A convection infrared 

B convection radio waves 

C radiation infrared 

D radiation radio waves 
 
 
33 Four rods have the same dimensions. They are made of four different metals and are all at room 

temperature. 
 

All the rods are heated equally at one end for the same time. 
 

The final temperature of the other end of each rod is shown in the table. 
 

Which rod is the worst conductor of heat? 
 

 final temperature / °C 

A 50 

B 62 

C 70 

D 82 
 
 

Which statements about electromagnetic waves are correct? 
 

1 The frequency of the waves increases as the wavelength increases. 

2 The speed of the waves in a vacuum is 300 000 000 m / s. 

3 Electromagnetic waves are transverse. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
35 Which statement about real and virtual images formed by a thin converging lens is correct? 

A All real images are enlarged and inverted. 

B All real images can be produced on a screen. 

C All virtual images are diminished and upright. 

D All virtual images can be produced on a screen. 
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32 Which method of thermal energy transfer occurs in a vacuum and which region of the 
electromagnetic spectrum is mainly involved in this type of thermal energy transfer? 
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3 Electromagnetic waves are transverse. 
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【答案】D

【解析】由 𝑐 = 𝑓𝜆 且真空中的 𝑐 不变，波长增大时频率减小，故 1 错；

真空中电磁波的速度为 3.0 × 108 m/s，故 2 对；电磁波都是横波，故 3 对。

正确的是 2 和 3，故选 D。

3.

P0479 | 2024 Feb/Mar | 0654/22 | Q35 | Extended

P0480 | 2025 Feb/Mar | 0654/22 | Q34 | Extended

P0481 | 2024 Oct/Nov | 0654/21 | Q34 | Extended
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33 A ray of light travels from glass into air. 
 

normal

ray of
light

air
glass

 
 

In which direction is the light refracted and how does the speed of the light change? 
 

 direction of refracted light speed of light 

A bends away from the normal decreases 

B bends away from the normal increases 

C bends towards the normal decreases 

D bends towards the normal increases 
 
 

Gamma rays and microwaves are both electromagnetic radiations. 
 

Which statement about their frequencies and speeds in a vacuum is correct? 

A Gamma rays have greater frequencies than microwaves and travel at a greater speed. 

B Gamma rays have greater frequencies than microwaves and travel at the same speed. 

C Gamma rays have smaller frequencies than microwaves and travel at a greater speed. 

D Gamma rays have smaller frequencies than microwaves and travel at the same speed. 
 
 
35 Which statement about the core of an electromagnet is correct? 

A It is made of soft iron because soft iron is easy to magnetise. 

B It is made of soft iron because soft iron does not lose its magnetism easily. 

C It is made of steel because steel is easy to magnetise. 

D It is made of steel because steel loses its magnetism easily. 
 
 
36 A wire of a certain length has a resistance of 8.0 . A second wire made of the same material has 

double the length and double the cross-sectional area of the first wire. 
 

What is the resistance of the second wire? 

A 4.0  B 8.0  C 16  D 32  
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【答案】B

【解析】伽马射线的频率大于微波的频率；二者都属于电磁波，在真空中的速度均为

𝑐 = 3.0 × 108 m/s.
故选 B。

190



题型 3：按用途辨认红外与微波（考频★★☆☆☆）

知识点 　 电磁波谱可按频率分区，频率由低到高依次包括无线电波、微波、红外线、可见光、紫外线、

X 射线和伽马射线；频率单位为赫兹（Hz）。

在真空中，各类电磁波的传播速度相同，约为 3.0 × 108m s−1。

电视遥控器通常发射 传递控制信号，热传递中的辐射常涉及红外线。

卫星电视使用 传送信号。

答案：红外线；微波

怎么认 　 题目出现电视遥控器、热辐射或卫星电视等用途时，先对应红外线或微波。

例题 1

P0471 | 2024 May/Jun | 0654/11 | Q34 | Core
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Which type of electromagnetic wave is emitted by a television remote controller? 

A gamma ()-rays 

B infrared 

C ultraviolet 

D X-rays 
 
 
35 An electric bell is suspended by a rubber band in a glass jar. The hammer hits the bell and makes 

it ring. 
 

rubber band

bell

jar

hammer

to pump 
 

A pump removes air from the jar. The hammer still hits the bell but no sound can be heard. 
 

Why does this happen? 

A A medium is needed to transmit sound waves. 

B The bell cannot vibrate in a vacuum. 

C The pitch of the sound is now outside the range of human hearing. 

D There cannot be an electric current in a vacuum. 
 
 
36 A cell is connected in a circuit. 
 

Which statement describes how the electromotive force (e.m.f.) of the cell is measured? 

A It is measured in newtons using a newton meter connected in parallel with the cell. 

B It is measured in newtons using a newton meter connected in series with the cell. 

C It is measured in volts using a voltmeter connected in parallel with the cell. 

D It is measured in volts using a voltmeter connected in series with the cell. 
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解：由电视遥控器的工作用途可知，其发射红外线传递控制信号。

故选 B。

针对练习

1.
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30 A paralympic athlete of mass 70 kg uses a wheelchair of mass 10 kg in a race. 
 

What is the kinetic energy of the athlete and wheelchair when they are moving at 6.0 m / s? 

A 240 J B 480 J C 1440 J D 2880 J 
 
 
31 The table shows four sources of energy used to generate electricity. 
 

Which row about the energy source is correct? 
 

 source renewable reliable at all times 

A coal yes no 

B nuclear fission no yes 

C tides no no 

D wind yes yes 
 
 

Which region of the electromagnetic spectrum is often involved in heat transfer by radiation? 

A infrared 

B radio 

C ultraviolet 

D X-rays 
 
 
33 The diagram shows the direction of a wave that passes a particle. The particle is made to vibrate 

by the wave. The direction of vibration of the particle is shown. 
 

direction
of wave

direction of vibration
of particle

particle  
 

Which row states the type of wave that passes the particle and gives an example of this type of 
wave? 

 
 type of wave example 

A longitudinal light 

B longitudinal sound 

C transverse light 

D transverse sound 
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30 A paralympic athlete of mass 70 kg uses a wheelchair of mass 10 kg in a race. 
 

What is the kinetic energy of the athlete and wheelchair when they are moving at 6.0 m / s? 

A 240 J B 480 J C 1440 J D 2880 J 
 
 
31 The table shows four sources of energy used to generate electricity. 
 

Which row about the energy source is correct? 
 

 source renewable reliable at all times 

A coal yes no 

B nuclear fission no yes 

C tides no no 

D wind yes yes 
 
 

Which region of the electromagnetic spectrum is often involved in heat transfer by radiation? 

A infrared 

B radio 

C ultraviolet 

D X-rays 
 
 
33 The diagram shows the direction of a wave that passes a particle. The particle is made to vibrate 

by the wave. The direction of vibration of the particle is shown. 
 

direction
of wave

direction of vibration
of particle

particle  
 

Which row states the type of wave that passes the particle and gives an example of this type of 
wave? 

 
 type of wave example 

A longitudinal light 

B longitudinal sound 

C transverse light 

D transverse sound 
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【答案】A

【解析】热传递中的辐射常涉及红外线。

故选 A。

2.
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Which row shows the type of electromagnetic wave used in each application? 
 

 television remote 
controllers satellite television 

A infrared microwaves 

B infrared ultraviolet 

C microwaves microwaves 

D microwaves ultraviolet 
 
 
36 A student makes an electromagnet with a steel core. 
 

There is a problem with the electromagnet. 
 

Which problem with the electromagnet is caused by using a steel core? 

A The electromagnet does not become magnetised. 

B The electromagnet has the same type of magnetic pole at each end. 

C The electromagnet remains magnetised when it is switched off. 

D The electromagnet repels unmagnetised magnetic materials. 
 
 
37 There is a current of 100 mA in a circuit. 
 

How much charge flows through the circuit in 1.5 minutes? 

A 0.15 C B 9.0 C C 150 C D 9000 C 
 
 
38 A student connects a length of metal resistance wire to a battery. 
 

metal resistance wire

current

 
 

Which change increases the current in the resistance wire? 

A connecting a second wire in series with the first wire 

B heating the wire 

C making the wire shorter 

D making the wire thinner 
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Which change increases the current in the resistance wire? 

A connecting a second wire in series with the first wire 

B heating the wire 

C making the wire shorter 

D making the wire thinner 
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【答案】A

【解析】电视遥控器使用红外线，卫星电视使用微波。
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表中两项均相符的是 A 行。

故选 A。

题型 4：先求电磁波波长再取指定比例天线长度（考频★☆☆☆☆）

知识点 　 电磁波在同一介质中传播时，波速、频率和波长满足 𝑐 = 𝑓𝜆，故 𝜆 = 。

𝑐 的单位为 m/s，𝑓  的单位为 Hz，𝜆 的单位为 m；真空中 𝑐 = 3.0 × 108 m/s。
当天线长度为波长的 𝑘 倍时，𝐿 = ；计算时各量采用相容单位。

答案： 𝑐
𝑓；𝑘𝜆

怎么认 　 题目出现电磁波频率、波速及天线占波长的比例时，先由 𝜆 = 𝑐
𝑓  求波长。

例题 1

P0482 | 2026 May/Jun | 0654/11 | Q33 | Core

P0483 | 2025 May/Jun | 0654/21 | Q35 | Extended

P0484 | 2026 Feb/Mar | 0654/22 | Q33 | Extended
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31 A gas is stored in a sealed container. The particles of the gas exert a pressure on the  
container walls. 

 
What causes this pressure? 

A The particles are attracted by the container walls. 

B The particles collide with each other. 

C The particles collide with the container walls. 

D The particles repel each other. 
 
 
32 Over a period of time, it is observed that the temperature of the Earth increases slightly. 
 

Which statement about the Earth explains this observation? 

A No radiation is absorbed or emitted. 

B More radiation is absorbed than is emitted. 

C More radiation is emitted than is absorbed. 

D Radiation is emitted and absorbed at the same rate. 
 
 

A radio transmitter emits radio waves with a frequency of 1.25 × 108
 Hz. The most suitable aerial 

for this frequency is 4
1  of a wavelength long. 

 
The speed of radio waves is 3.0 × 108

 m / s. 
 

What is the length of the most suitable aerial? 

A 0.10 m B 0.60 m C 2.4 m D 9.6 m 
 
 
34 A glass block on a laboratory bench is surrounded by air. Light travels in the glass block and 

reaches the edge of the block. The angle of incidence at the edge is much smaller than the 
critical angle. 

 
What happens to the light? 

A All of the light emerges into the air. 

B All of the light is reflected back into the block. 

C Some of the light emerges into the air and some is reflected back into the block. 

D Some of the light is reflected back into the block and some travels along the edge of  
the block. 
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解：由波速、频率和波长的关系得

𝑐 = 𝑓𝜆
𝜆 = 𝑐

𝑓
= 3.0×108 m/s

1.25×108 Hz
= 2.4 m
天线长度为四分之一波长，

𝐿 = 1
4𝜆

= 1
4 × 2.4 m

= 0.60 m
故选 B。
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专题 14 声音、回声与人耳频率范围

14.1 声音、回声与人耳频率范围

题型 1：振幅对应响度、频率对应音调（考频★★★☆☆）

知识点 　 声波的振幅是介质质点偏离平衡位置的最大距离，国际单位为米（m）；其余条件相同时，振

幅越大，响度越大。

频率是单位时间内完成振动的次数，单位为赫兹（Hz）；频率越大，音调越 。

周期 𝑇  是完成一次振动所需的时间，单位为秒（s），且 𝑓 = 1
𝑇；周期越短，频率越 。

比较同一尺度的位移—时间图时，波峰到平衡位置的竖直距离表示 ，相同时间内的振动次数反

映频率。

答案：高；大；振幅

怎么认 　 题目出现响度、音调或位移—时间图时，先比较振幅，再比较相同时间内的振动次数。

例题 1

d =
vt

2
.

v t
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34 A ray of light enters a parallel-sided glass block. 
 

At which labelled point does the ray leave the block? 
 

A B C D

ray of light

glass block

 
 
 

Which change to a sound wave makes the sound louder? 

A decreasing the amplitude 

B decreasing the wavelength 

C increasing the amplitude 

D increasing the wavelength 
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34 A ray of light enters a parallel-sided glass block. 
 

At which labelled point does the ray leave the block? 
 

A B C D

ray of light

glass block

 
 
 

Which change to a sound wave makes the sound louder? 

A decreasing the amplitude 

B decreasing the wavelength 

C increasing the amplitude 

D increasing the wavelength 
 
 

P0497
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（2023 Oct/Nov · 0654/11 · Question 35 · Core；同题：2023 Oct/Nov · 0654/21 · Question 35 · Extended）

解：响度由振幅决定，振幅越大，声音越响。

增加声波的振幅会使声音变响。

故选 C。
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针对练习

1.
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The diagrams represent two different sound waves, P and Q, drawn to the same scale. 
 

wave P

wave Q

time

time

displacement

displacement

 
 

How do the loudness and the pitch of the sounds compare? 
 

 louder 
sound 

higher-
pitched 
sound 

A P P 

B P Q 

C Q P 

D Q Q 
 
 
35 When two different, uncharged, insulating materials are rubbed together, one becomes positively 

charged and the other becomes negatively charged. 
 

What happens to cause the materials to become charged? 
 

 positively charged material negatively charged material 

A gains protons gains electrons 

B gains protons loses protons 

C loses electrons gains electrons 

D loses electrons loses protons 
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35 When two different, uncharged, insulating materials are rubbed together, one becomes positively 
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【答案】D

【解析】两图同尺度，波 Q 的振幅大于波 P，故 Q 较响。

相同时间内波 Q 的振动次数多于波 P，故 Q 的频率较大、音调较高。

故选 D。

2.
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31 A horizontal force acts on a block. 
 

The block moves in the direction of the force. 
 

Which two quantities affect the work done by the force on the block? 

A magnitude of force and distance moved 

B magnitude of force and mass of block 

C magnitude of force and volume of block 

D magnitude of force and weight of block 
 
 
32 A gas is contained in a cylinder of constant volume. 
 

The gas is cooled. 
 

What happens to the speed of the molecules of the gas and to the pressure of the gas? 
 

 speed of 
molecules 

pressure 
of gas 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
33 Which statement about the relative thermal expansion of solids, liquids and gases is correct? 

A Solids expand least, gases expand most. 

B Solids expand least, liquids expand most. 

C Gases expand least, liquids expand most. 

D Gases expand least, solids expand most. 
 
 

The amplitude of a sound wave increases, and the frequency of the wave decreases. 
 

What is the effect on the loudness of the sound and on the pitch of the sound? 
 

 loudness pitch 

A greater higher 

B greater lower 

C less higher 

D less lower 
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31 A horizontal force acts on a block. 
 

The block moves in the direction of the force. 
 

Which two quantities affect the work done by the force on the block? 

A magnitude of force and distance moved 

B magnitude of force and mass of block 

C magnitude of force and volume of block 

D magnitude of force and weight of block 
 
 
32 A gas is contained in a cylinder of constant volume. 
 

The gas is cooled. 
 

What happens to the speed of the molecules of the gas and to the pressure of the gas? 
 

 speed of 
molecules 

pressure 
of gas 
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33 Which statement about the relative thermal expansion of solids, liquids and gases is correct? 

A Solids expand least, gases expand most. 

B Solids expand least, liquids expand most. 

C Gases expand least, liquids expand most. 

D Gases expand least, solids expand most. 
 
 

The amplitude of a sound wave increases, and the frequency of the wave decreases. 
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【答案】B

【解析】振幅增大，响度增大；频率减小，音调降低。

故选 B。

3.
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The diagram is a displacement–time graph for the molecules in air as a sound wave passes. 
 

displacement

0
0 time

 
 

The graphs below are drawn to the same scale. 
 

Which graph represents a quieter sound with a higher pitch? 
 

displacement

A

0
0 time

displacement

B

0
0 time

displacement

C

0
0 time

displacement

D

0
0 time
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【答案】D

【解析】较安静要求振幅比原图小，较高音调要求相同时间内的振动次数比原图多。

图 D 的振幅较小且振动次数较多。

故选 D。

4.
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The sound heard from the siren of a police car becomes quieter and lower pitched as the car 
moves away from an observer. 

 
Which row describes what happens to the amplitude and frequency of the sound wave heard by 
the observer? 

 
 amplitude frequency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
35 A bar magnet is brought near to a metal rod. The metal rod is attracted to the magnet. 
 

N S

metal rodmagnet

 
 

The magnet is then turned around so that the N-pole is on the right. 
 

The magnet is again brought near to the metal rod and is again attracted to the magnet. 
 

What could the metal rod be? 

A another bar magnet 

B a piece of aluminium 

C a piece of copper 

D a piece of iron 
 
 
36 Four resistors are connected into circuits. The current in each resistor and the 

potential difference (p.d.) across each resistor are shown. 
 

Which resistor has a resistance of 2.0 ? 
 

current / A p.d. / V 

A 2.0 1.0 

B 4.0 2.0 

C   12 6.0 

D 4.0 8.0 
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【答案】A

【解析】声音变安静，说明振幅减小；音调变低，说明频率减小。

故选 A。

195



5.

P0512 | 2023 Oct/Nov | 0654/23 | Q34 | Extended

P0513 | 2025 Feb/Mar | 0654/22 | Q36 | Extended
13  

 

© UCLES 2025 0654/22/F/M/25 [Turn over 

A guitar produces a loud sound with a low pitch. 
 

Which description of the sound wave produced by the guitar is correct? 

A It has a large amplitude and a large frequency. 

B It has a large amplitude and a small frequency. 

C It has a small amplitude and a large frequency. 

D It has a small amplitude and a small frequency. 
 
 
37 A 3.0 V battery is connected to a resistor of resistance R. The current in the resistor is I. 
 

R

I

3.0 V

 
 

Which row gives possible values of I and of R ? 
 

 I / A R /  

A 1.5 1.5 

B 1.5 2.0 

C 6.0 2.0 

D 4.0 12 
 
 
38 When electricity is generated in a power station, a step-up transformer is used before it is 

transmitted around the country. 
 

Which statement explains why a step-up transformer is used? 

A The current decreases, the voltage increases so more energy is transferred by heating in the 
transmission cables. 

B The current increases, the voltage decreases so less energy is transferred by heating in the 
transmission cables. 

C The voltage decreases, the current increases so more energy is transferred by heating in the 
transmission cables. 

D The voltage increases, the current decreases so less energy is transferred by heating in the 
transmission cables. 
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【答案】B

【解析】声音响，说明振幅大；音调低，说明频率小。

故选 B。

6.
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33 In the diagrams, F is one principal focus of the converging lens. 
 

Which diagram shows the use of a lens as a magnifying glass? 
 

A

F

B

F

C

F

D

F

 
 
 

The graphs represent the sound waves of sounds P and Q. The graphs are drawn to the same 
scale. 

 

displacement

time

sound P

displacement

sound Q

timetimetime

 
 

Which statement is correct? 

A Sound P is higher pitched than sound Q. 

B Sound P is louder than sound Q. 

C Sound P is lower pitched than sound Q. 

D Sound P is quieter than sound Q. 
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【答案】C

【解析】两图同尺度，声 P 与声 Q 的振幅相同，响度相同。

相同时间内，声 P 的振动次数少于声 Q，故声 P 的频率较小、音调较低。

故选 C。

196
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The diagram shows a loudspeaker. The cone of the loudspeaker vibrates backwards and 
forwards in the direction of the arrows. These vibrations produce a sound wave in the air. 

 
cone of
loudspeaker

 
 

Which change results in the loudspeaker producing sound with a higher pitch? 

A increasing the distance moved by the cone during each vibration 

B increasing the time taken for each vibration 

C decreasing the distance moved by the cone during each vibration 

D decreasing the time taken for each vibration 
 
 
36 The diagrams P, Q, R and S show four pairs of bar magnets. 
 

N S S

R

N

N S N

Q

SS N

N

P

S

N S

N S

S  
 

For which two pairs of magnets is there a force of attraction between the magnets? 

A P and Q B P and S C Q and R D R and S 
 
 
37 There is a current of 4.0 A in a resistor. The voltage across the resistor is 8.0 V. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 12  D 32  
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【答案】D

【解析】音调越高，频率越大。

由 𝑓 = 1
𝑇  得，频率增大时，每次振动所用时间 𝑇  减小。

故选 D。

题型 2：从介质及疏密区判断声音传播（考频★★★☆☆）

知识点 　 声音由发声体的振动产生，是传递能量的 波；介质中的粒子沿传播方向往复振动，形

成压缩区和稀疏区。

声音的传播需要介质，不能通过 ；回声由声音的反射形成。

压缩区粒子较密、压强较大，稀疏区粒子较疏、压强较小。

同一物质的固态、液态、气态中，声速通常依次减小；室温下空气、水、钢中的声速约为 300 m/s、
1500 m/s、4500 m/s。
答案：纵；真空

怎么认 　 题目出现真空、抽气装置、疏密区或不同介质中的声速时，先判断介质能否传声及粒子疏密。

例题 1
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30 Which source of energy is non-renewable? 

A hydroelectric 

B nuclear fission 

C tides 

D waves 
 
 
31 The diagram shows an object made partly of wood and partly of iron. Thermal energy is supplied 

in the position shown. Point P is marked at the bottom of the object. 
 
 

ironwood

P

thermal energy

 
 

How does most thermal energy reach point P? 

A by conduction through the iron 

B by conduction through the wood 

C by convection through the iron 

D by convection through the wood 
 
 
32 Light undergoes total internal reflection in an optical fibre. 
 

Which statement explains why this reflection occurs? 

A The angle of incidence is equal to the angle of refraction. 

B The angle of incidence is greater than the angle of reflection. 

C The angle of incidence is greater than the critical angle. 

D The angle of incidence is less than the critical angle. 
 
 

Which statement about sound waves is not correct? 

A They are caused by vibrations. 

B They are longitudinal. 

C They transfer energy. 

D They travel in a vacuum. 
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解：声音由振动产生，在空气中为纵波，并能传递能量。

真空中没有传声介质，声音不能传播。

故选 D。

197
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34 Which type of electromagnetic wave is emitted by a television remote controller? 

A gamma ()-rays 

B infrared 

C ultraviolet 

D X-rays 
 
 

An electric bell is suspended by a rubber band in a glass jar. The hammer hits the bell and makes 
it ring. 

 
rubber band

bell

jar

hammer

to pump 
 

A pump removes air from the jar. The hammer still hits the bell but no sound can be heard. 
 

Why does this happen? 

A A medium is needed to transmit sound waves. 

B The bell cannot vibrate in a vacuum. 

C The pitch of the sound is now outside the range of human hearing. 

D There cannot be an electric current in a vacuum. 
 
 
36 A cell is connected in a circuit. 
 

Which statement describes how the electromotive force (e.m.f.) of the cell is measured? 

A It is measured in newtons using a newton meter connected in parallel with the cell. 

B It is measured in newtons using a newton meter connected in series with the cell. 

C It is measured in volts using a voltmeter connected in parallel with the cell. 

D It is measured in volts using a voltmeter connected in series with the cell. 
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【答案】A

【解析】抽气后，钟仍被敲击并振动，但罐内缺少传声介质。

声音不能经真空传播到罐外。

故选 A。

2.
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A sound wave travels through air. 
 

Which statement describes the behaviour of air particles as the sound wave travels? 

A Air particles move backwards and forwards in a rarefaction, but up and down in  
a compression. 

B Air particles move more slowly in a rarefaction than in a compression. 

C Air particles are further apart in a rarefaction than in a compression. 

D Air particles are in a region of higher pressure in a rarefaction than in a compression. 
 
 
36 An electrician has a voltmeter that can be switched to different voltage ranges. 
 

The voltmeter needs to measure a voltage of 240 V. 
 

Which voltage range is the most suitable? 

A 0 –1000 mV B 0 –200 V C 0 –500 V D 5 –250 kV 
 
 
37 A magnet is dropped through a coil from a height of h cm. 
 

The coil has n turns and is connected to a voltmeter. 
 

Vcoil with
n turns

h

magnet

 
 

Which row gives the values of h and n that produce the greatest induced electromotive  
force (e.m.f.)? 

 
 h / cm n 

A   5 200 

B   5 400 

C 10 200 

D 10 400 
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【答案】C

【解析】声波在空气中传播时，空气粒子沿传播方向往复振动。

稀疏区的粒子间距大于压缩区，且压强较小。

故选 C。
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34 Two regions of the electromagnetic spectrum are radio waves and X-rays. 
 

Which row shows the region with the smaller wavelength and the region that is ionising radiation? 
 

 smaller 
wavelength 

ionising 
radiation 

A radio waves radio waves 

B radio waves X-rays 

C X-rays radio waves 

D X-rays X-rays 
 
 

Massive explosions in the Sun release energy. 
 

On Earth, humans see the light from the Sun. The humans do not hear the sound from  
the explosions. 

 
Which statement explains this? 

A Sound waves cannot travel through a vacuum. 

B Sound waves travel slower than light waves. 

C The amplitudes of the sound waves are too small. 

D The frequencies of sound waves are lower than the frequencies of light waves. 
 
 
36 A magnetic material is held close to the north pole of a magnet and then close to the south pole 

of the same magnet. 
 

Which statement about the magnetic material is correct? 

A It is attracted to both poles. 

B It is attracted to the north pole but not to the south pole. 

C It is attracted to the south pole but not to the north pole. 

D It is not attracted to either pole. 
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【答案】A

【解析】太阳与地球之间的空间近似为真空。

光能通过真空，声音因缺少介质而不能传播到地球。

故选 A。
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34 A thin converging lens is used as a magnifying glass to view an object. 
 

The focal length of the lens is 15 cm. 
 

What is a suitable distance from the lens for the object to be placed? 

A 10 cm B 20 cm C 30 cm D 60 cm 
 
 

Which statement about sound waves is correct? 

A An echo is caused by the refraction of sound waves. 

B Sound waves are transverse waves. 

C Sound waves can travel through a vacuum. 

D The speed of sound waves in water is greater than the speed of sound waves in air. 
 
 
36 An unmagnetised soft-iron bar is brought near to the north pole of a permanent magnet. 
 

S N P

permanent magnet soft-iron bar

 
 

The permanent magnet induces a magnetic pole at end P of the soft-iron bar. 
 

Which row shows the pole induced at P and the force between the permanent magnet and the 
soft-iron bar? 

 

 pole induced 
at P force 

A north pole repulsion 

B north pole attraction 

C south pole repulsion 

D south pole attraction 
 
 
37 Two rods made of different insulators are charged by friction using a cloth. One rod becomes 

negatively charged and the other rod becomes positively charged. 
 

What happens during the charging process? 
 

 positively 
charged rod 

negatively 
charged rod 

A gains electrons gains protons 

B gains protons loses protons 

C loses electrons gains electrons 

D loses electrons gains protons 
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【答案】D

【解析】回声由声音的反射形成，声音在空气中是纵波，且不能在真空中传播。

水中声速大于空气中声速。

故选 D。

5.
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34 The diagram shows a ray of light that passes from a vacuum into plastic. 
 

The plastic has a refractive index of 1.5. 
 

An angle X is labelled on the diagram. 
 

vacuum
plastic

X

normal

incident
ray

refracted ray

55°
35°

 
 

What is angle X? 

A 22° B 23° C 33° D 37° 
 
 

Sound travels at different speeds in water, in steel and in air. 
 

Each row in the table gives the three speeds at room temperature. 
 

Which row gives the correct speeds? 
 

 
s/m

 waterin sound of speed
  

 
s/m

steel in sound of speed
  

 
s/m

air in sound of speed
  

 

A 300 1500 4500 

B 300 4500 1500 

C 1500 4500 300 

D 4500 1500 300 
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【答案】C

【解析】固体中的声速通常大于液体，液体中的声速通常大于气体。

故钢中为 4500 m/s，水中为 1500 m/s，空气中为 300 m/s。
故选 C。

199



6.

P0512 | 2023 Oct/Nov | 0654/23 | Q34 | Extended

P0513 | 2025 Feb/Mar | 0654/22 | Q36 | Extended

P0514 | 2022 Oct/Nov | 0654/22 | Q35 | Extended

12 

© UCLES 2022 0654/22/O/N/22  

33 One cause of air movement in the atmosphere is convection. 
 

Which statement describes air that rises in the atmosphere due to convection? 

A It is cooler and less dense than the surrounding air. 

B It is cooler and more dense than the surrounding air. 

C It is warmer and less dense than the surrounding air. 

D It is warmer and more dense than the surrounding air. 
 
 
34 The critical angle for diamond in air is 25. Light travels faster in air than in diamond. 
 

Which diagram shows the path of light passing from diamond into air? 
 

A

air

diamond

B

air

diamond

C

air

diamond

D

20°

air

diamond

30°

30°
20°  

 
The speeds of sound in three different states of the same substance are 480 m / s, 1500 m / s  
and 1800 m / s. 

 
Which row gives the state for each of these speeds? 

 
 480 m / s 1500 m / s 1800 m / s 

A gas liquid solid 

B gas solid liquid 

C solid gas liquid 

D solid liquid gas 
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【答案】A

【解析】同一物质中，声速通常按气态、液态、固态依次增大。

故 480 m/s 对应气态，1500 m/s 对应液态，1800 m/s 对应固态。
故选 A。

题型 3：把频率与人耳范围比较、kHz先换 Hz（考频★★☆☆☆）

知识点 　 声音是由振动产生并通过介质传播的机械波，真空中不能传播声音。

回声是声波遇到障碍物后发生 形成的；振幅影响响度，频率影响音调。

健康人耳可听频率范围约为  Hz 到  kHz；频率高于此上限的声波称为超声波。

比较频率时应先统一单位，1 kHz = 1000 Hz。
答案：反射；20；20

怎么认 　 题目出现人耳听觉范围、动物最高可听频率或超声波时，先统一频率单位，再与 20 Hz～20 kHz 

比较。

例题 1

P0498 | 2023 Oct/Nov | 0654/12 | Q34 | Core

P0499 | 2026 Feb/Mar | 0654/12 | Q35 | Core

P0500 | 2022 May/Jun | 0654/11 | Q35 | Core
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34 The diagram shows light from an object passing through a converging lens to form an image. 
 

F FFobject

 
 

Which description of the image is correct? 

A diminished and inverted 

B diminished and upright 

C enlarged and inverted 

D enlarged and upright 
 
 

Which statement about sound is correct? 

A An echo is produced by refraction of sound waves. 

B The amplitude of a sound wave affects the pitch of a sound. 

C The approximate range of audible frequencies for a human is 20 Hz–20 kHz. 

D Sound waves travel more quickly in a vacuum than in air. 
 
 
36 A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

Why does this happen? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
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（2022 May/Jun · 0654/11 · Question 35 · Core；同题：2022 May/Jun · 0654/21 · Question 34 · Extended）

解：A 错，回声由声波反射形成；B 错，振幅影响响度，频率影响音调。

C 对，健康人耳可听频率范围约为 20 Hz 到 20 kHz；D 错，真空中不能传播声音。

故选 C。
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Humans can hear sounds with a range of frequencies. 
 

Which row shows the smallest frequency and the greatest frequency that can be heard by a 
healthy human ear? 

 

 smallest 
frequency / Hz 

greatest 
frequency / Hz 

A 20 2 000 

B 20 20 000 

C 200 2 000 

D 200 20 000 
 
 
35 A plastic rod is rubbed with a cloth. 
 

The rod becomes positively charged. 
 

What happens to the rod and what happens to the cloth? 
 

 rod cloth 

A electrons are removed electrons are added 

B electrons are removed protons are removed 

C protons are added electrons are added 

D protons are added protons are removed 
 
 
36 The circuit shown contains a battery, two resistors, a voltmeter and an ammeter. 
 

One of the resistors has a resistance of 2.0 . The reading on each meter is shown. 
 

A

V

reading = 3.0 V

2.0 Ω

reading = 4.0 A

 
 

What is the potential difference (p.d.) across the battery? 

A 3.0 V B 6.0 V C 8.0 V D 11 V 
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【答案】B

【解析】健康人耳可听频率范围约为 20 Hz 到 20 kHz。
20 kHz = 20000 Hz
故选 B。

2.
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P0520 | 2025 May/Jun | 0654/12 | Q35 | Core
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34 Light travels from air into water. 
 

air

water

X

Y

normal

 
 

What are the names of angle X and angle Y? 
 

 angle X angle Y 

A angle of incidence angle of reflection 

B angle of incidence angle of refraction 

C angle of refraction angle of incidence 

D angle of refraction angle of reflection 
 
 

The table shows the highest frequency of sound heard by different animals. 
 

animal highest frequency 
heard / kHz 

bat 200 

bird   10 

cat   79 
 

The highest frequency sound that a healthy human ear can hear is f. 
 

Which animals cannot hear sound of frequency f ? 

A a bird only 

B a bird and a cat only 

C a bat, a bird and a cat 

D none of the animals in the table 
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（2025 May/Jun · 0654/12 · Question 35 · Core；同题：2025 May/Jun · 0654/13 · Question 35 · Core）

【答案】A

【解析】健康人耳可听的最高频率为 𝑓 = 20 kHz。
10 kHz < 𝑓，79 kHz > 𝑓，200 kHz > 𝑓。
故鸟不能听到频率为 𝑓  的声音，故选 A。
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34 The diagram shows light passing through a thin converging lens. 
 

X
 

 
What is the distance X ? 

A the distance from the lens to an object 

B the focal length of the lens 

C the principal focus of the lens 

D the wavelength of the light 
 
 

Four sound waves, P, Q, R and S, have the frequencies shown. 
 

sound wave frequency / kHz 

P 0.30 

Q 3.0 

R 30 

S 300 
 

Which sound waves are ultrasound waves? 

A P, Q, R and S 

B Q, R and S only 

C R and S only 

D S only 
 
 
36 There is a current of 0.60 A in a 33 Ω resistor. 
 

What is the voltage across the resistor? 

A 0.018 V B 12 V C 20 V D 55 V 
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【答案】C

【解析】频率高于 20 kHz 的声波为超声波。

0.30 kHz < 20 kHz，3.0 kHz < 20 kHz，30 kHz > 20 kHz，300 kHz > 20 kHz。
故 R、S 为超声波，故选 C。

题型 4：以总声程除时间，回声要计往返（考频★★☆☆☆）

知识点 　 声音传播的平均速度等于总声程与传播时间之比：𝑣 = 𝑠
𝑡；当声音在空气中以稳定速度传播时

适用，𝑠、𝑡、𝑣 的单位分别为 m、s、m/s。
声音从声源传到接收者，单程声程等于两者间的距离；声音传到墙面后返回声源，回声声程等于声源到

墙面距离的  倍。

设声源到墙面的距离为 𝑑，则回声声程 𝑠 = 𝑑，传播时间 𝑡 = 𝑠
𝑣。

若接收者先后听到原声和回声，两声到达的时间间隔等于  除以声速。

答案：2；2；两条声程之差

怎么认 　 题目出现两人间距、墙距、回声计时或原声与回声的时间间隔时，先确定声音实际经过的总

声程。

例题 1

P0006 | 2026 May/Jun | 0654/12 | Q28 | Core

P0007 | 2023 May/Jun | 0654/11 | Q34 | Core

P0008 | 2022 Oct/Nov | 0654/11 | Q35 | Core

12 

© UCLES 2022 0654/11/O/N/22  

33 A hot metal ball is placed in a small hollow in a piece of wood. Two thermometers are placed 
equal distances from the ball, one at position P and one at position Q. 

 

wood

hot metal ball
Q

P

 
 

Which thermometer gives the higher reading and why? 
 

 higher reading reason 

A thermometer at P the air conducts heat sideways, not upwards 

B thermometer at P the wood conducts heat sideways, not upwards 

C thermometer at Q convection carries heat upwards, not sideways 

D thermometer at Q infrared rays always carry heat upwards, not sideways 
 
 
34 Which description is correct for the image of an object formed by a vertical plane mirror? 

A upright and larger than the object 

B upright and the same size as the object 

C upside down and smaller than the object 

D upside down and the same size as the object 
 
 

Two students conduct an experiment to determine the speed of sound in air. 
 

They stand 639 m apart. 
 

One student hits two blocks of wood together while the other uses a stop-watch to time how long 
it takes for the sound to reach him. 

 
It takes 1.80 s for the sound to reach the second student. 

 
What is the speed of sound in air, calculated using these results? 

A 330 m / s B 355 m / s C 710 m / s D 1150 m / s 
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解：声音由一名学生传到另一名学生，声程为 639 m。
𝑣 = 𝑠

𝑡

202



𝑣 = 639
1.80 = 355 m/s。

故选 B。

针对练习

1.

P0006 | 2026 May/Jun | 0654/12 | Q28 | Core

P0007 | 2023 May/Jun | 0654/11 | Q34 | Core
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32 A skier starts from rest at P, accelerates down a slope and then comes to rest at Q. 
 

P

Q

skier

 
 

Which series of energy transfers takes place? 

A elastic potential (strain) energy → kinetic energy → thermal energy 

B gravitational potential energy → kinetic energy → thermal energy 

C kinetic energy → elastic potential (strain) energy → thermal energy 

D kinetic energy → gravitational potential energy → thermal energy 
 
 
33 Which term describes a gas changing into a liquid? 

A boiling 

B condensation 

C evaporation 

D melting 
 
 

A man stands 420 m away from a high wall. He bangs a drum once and starts a stop-watch at the 
same time. When he hears an echo from the wall, the stop-watch reads 2.4 s. 

 
What is the speed of sound, calculated from this information? 

A 87.5 m / s B 175 m / s C 330 m / s D 350 m / s 
 
 
35 A student stands in front of a plane mirror on a wall. 
 

Which statement about the image of the student is not correct? 

A The image is laterally inverted (left to right). 

B The image is smaller than the student. 

C The image is upright. 

D The student and the image are equal distances from the mirror. 
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【答案】D

【解析】鼓声传到墙面后返回，声程为墙距的 2 倍。

𝑠 = 2 × 420 = 840 m
𝑣 = 𝑠

𝑡 = 840
2.4 = 350 m/s。

故选 D。

2.

P0515 | 2026 May/Jun | 0654/21 | Q35 | Extended

P0516 | 2025 Oct/Nov | 0654/23 | Q35 | Extended

P0517 | 2024 Feb/Mar | 0654/12 | Q34 | Core
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A student claps his hands once when standing 100 m away from a large wall. 
 

The speed of sound in air is 330 m / s. 
 

How long after clapping does the student hear an echo? 

A 0.30 s B 0.61 s C 1.7 s D 3.3 s 
 
 
35 Two charged rods X and Y repel each other. 
 

Which row gives a possible description of how the rods became charged? 
 

 X charged by Y charged by 

A gaining electrons gaining electrons 

B gaining electrons losing protons 

C losing electrons gaining electrons 

D losing electrons losing protons 
 
 
36 There is a current of 4.0 A in a resistor and a potential difference (p.d.) of 12 V across it. 
 

What is the resistance of the resistor? 

A 0.33  B 3.0  C 8.0  D 48  
 
 
37 The current in an electric heater is 6.0 A when in normal use. 
 

Four fuses with different ratings are available to protect the wire to the heater. 
 

Which fuse is most suitable? 

A 1 A B 5 A C 8 A D 20 A 
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【答案】B

【解析】拍手声传到墙面后返回，声程为墙距的 2 倍。

𝑠 = 2 × 100 = 200 m
𝑡 = 𝑠

𝑣 = 200
330 ≈ 0.61 s。

故选 B。

3.

P0515 | 2026 May/Jun | 0654/21 | Q35 | Extended

P0516 | 2025 Oct/Nov | 0654/23 | Q35 | Extended
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34 Which ray diagram shows the formation of a virtual image? 
 

object

image

A

objectimage

B

object

image

C

object

image

D

 
 
 

Person X stands facing a high wall that is 90 m away. 
 

Person Y stands 45 m behind person X on a line perpendicular to the wall, as shown. 
 

wall

Y X

90 m45 m

 
 

Person X claps loudly once. 
 

Person Y hears the sound of this clap, then an echo of the sound from the wall. 
 

The speed of sound in air is 330 m / s. 
 

What is the time interval between person Y hearing the first sound and the echo? 

A 0.27 s B 0.41 s C 0.55 s D 0.68 s 
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【答案】C

【解析】原声由 X 传到 Y，𝑠1 = 45 m。

203



回声由 X 传到墙面，再由墙面传到 Y，𝑠2 = 90 + (90 + 45) = 225 m。
Δ𝑡 = 𝑠2−𝑠1

𝑣 = 225−45
330 ≈ 0.55 s。

故选 C。

题型 5：用声速除频率求波长或听觉波长范围（考频★★☆☆☆）

知识点 　 声波的波速 𝑣、频率 𝑓  和波长 𝜆 满足 𝑣 = 𝑓𝜆，故 𝜆 = 。

同一介质中声速不变时，频率越高，波长越 ；频率越低，波长越长。

𝑣 以 m/s 计、𝑓  以 Hz 计时，𝜆 的单位为 ；人耳可听频率通常为 20 Hz 至 20 kHz。
答案： 𝑣

𝑓；短；m

怎么认 　 题目出现声速、频率并求波长或可听波长范围时，先由 𝜆 = 𝑣
𝑓  计算。

例题 1

P0504 | 2022 Feb/Mar | 0654/22 | Q33 | Extended

P0505 | 2023 May/Jun | 0654/23 | Q33 | Extended

P0506 | 2023 Oct/Nov | 0654/22 | Q34 | Extended

P0507 | 2022 May/Jun | 0654/23 | Q33 | Extended
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31 What is the name of the process by which energy is released in the Sun? 

A background radiation 

B chemical reaction 

C nuclear fission 

D nuclear fusion 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 

A loudspeaker produces a sound wave that has a frequency of 3300 Hz. The speed of sound in 
air is 330 m / s. 

 
What is the wavelength of the sound wave? 

A 0.10 m B 1.0 m C 11 m D 1.1  106
 m 

 
 
34 A lens is used as a magnifying glass to form a magnified image of some writing on a page. 
 

E Sciencesambridge I

 
 

Which statements are correct? 
 

1 The lens is a converging lens. 

2 The writing is closer to the lens than one focal length of the lens. 

3 The magnified image is a virtual image. 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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解：由 𝑣 = 𝑓𝜆 得

𝜆 = 𝑣
𝑓

= 330 m/s
3300 Hz

= 0.10 m。
故选 A。

针对练习

1.

P0504 | 2022 Feb/Mar | 0654/22 | Q33 | Extended
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31 What is the definition of efficiency? 

A 
outputenergy  useful

inputenergy   100% 

B 
energy wasted
inputenergy   100% 

C 
inputenergy 

outputenergy  useful   100% 

D 
inputenergy 

energy wasted   100% 

 
 
32 The diagrams represent the arrangement of molecules in three states of matter. Arrows P and  

Q represent two changes of state. 
 

Q

P

 
 

Which row identifies the changes of state? 
 

 P Q 

A evaporation condensation 

B evaporation solidification 

C melting condensation 

D melting solidification 
 
 

A sound wave has a frequency of 16 kHz. The speed of sound is 320 m / s. 
 

What is the wavelength of the wave? 

A 0.020 m B 0.050 m C 20 m D 50 m 
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【答案】A

【解析】16 kHz = 1.6 × 104 Hz。
由 𝑣 = 𝑓𝜆 得

𝜆 = 320 m/s
1.6×104 Hz

= 0.020 m。
故选 A。
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31 A beam of light shines through a sealed transparent box. 
 

The box contains air and smoke. 
 

The air and smoke are viewed with a microscope. 
 

Particles are seen moving randomly. 
 

Which row shows the particles that are seen and describes why the particles move randomly? 
 

 particles why the particles  
move randomly 

A air they collide with other air particles 

B air they collide with the light 

C smoke they collide with air particles 

D smoke they collide with the light 
 
 
32 Which row describes a difference between evaporation of a liquid and boiling of a liquid? 
 

 evaporation boiling 

A 
 

temperature of liquid 
remains constant 

temperature of liquid 
decreases 

B 
 

temperature of liquid 
decreases 

temperature of liquid 
remains constant 

C 
 

occurs throughout 
the liquid 

occurs only at the 
surface of the liquid 

D 
 

occurs at a fixed 
temperature 

occurs at any 
temperature 

 
 

The speed of sound in air is 340 m / s. 
 

What is the range of wavelengths of sound in air that is audible to humans? 

A 59 mm to 59 m 

B 17 mm to 17 m 

C 59 m to 59 km 

D 17 m to 17 km 
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【答案】B

【解析】人耳可听频率范围为 20 Hz 至 20 kHz，且声速不变时频率越高，波长越短。
最短波长为 𝜆 = 340 m/s

20000 Hz = 0.017 m = 17 mm。
最长波长为 𝜆 = 340 m/s

20 Hz = 17 m。
故波长范围为 17 mm 至 17 m，故选 B。

205



专题 15 磁体与磁场

15.1 磁体与磁场

题型 1：靠近磁体时近端诱导异极并产生吸引（考频★★★☆☆）

知识点 　 未磁化的铁或软铁处在磁体的磁场中，会因磁感应成为 。

靠近原磁极的一端感应出与其 的磁极，远端感应出与近端 的磁极，铁棒因此受到

吸引。

移去外磁场后，软铁通常失去磁性；磁极以 N、S 表示，无单位。

答案：感应临时磁体；相异；相反

怎么认 　 题目出现未磁化铁棒靠近磁体，或问感应磁极与受力时，先在近端标出异极。

例题 1

P0541 | 2025 Feb/Mar | 0654/12 | Q38 | Core

P0542 | 2022 Oct/Nov | 0654/23 | Q35 | Extended

P0543 | 2025 May/Jun | 0654/23 | Q35 | Extended
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34 Which row describes all electromagnetic waves? 
 

 type of wave 
s/m

 vacuum a in speed eapproximat
  

 

A longitudinal 300 

B longitudinal 300 million 

C transverse 300 

D transverse 300 million 
 
 

An iron bar is placed within the magnetic field of a permanent magnet. 
 

What happens to the iron bar? 

A It becomes an induced permanent magnet. 

B It becomes an induced temporary magnet. 

C It becomes negatively charged. 

D It becomes positively charged. 
 
 
36 The diagram shows two 30  resistors and an ammeter connected to a 120 V battery. 
 

A
30 Ω

120 V

30 Ω

 
 

What is the reading on the ammeter? 

A 0.25 A B 0.50 A C 2.0 A D 4.0 A 
 
 
37 There is a current of 0.50 A in a lamp when the potential difference (p.d.) across the lamp is 12 V. 
 

How much time does it take for the lamp to transfer 100 J of energy? 

A 0.060 s B 4.2 s C 17 s D 600 s 
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解：铁棒处在永久磁体的磁场中，因磁感应而磁化。

这种磁性由外磁场诱导，铁棒成为感应临时磁体。

故选 B。

针对练习

1.
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34 Two regions of the electromagnetic spectrum are radio waves and X-rays. 
 

Which row shows the region with the smaller wavelength and the region that is ionising radiation? 
 

 smaller 
wavelength 

ionising 
radiation 

A radio waves radio waves 

B radio waves X-rays 

C X-rays radio waves 

D X-rays X-rays 
 
 
35 Massive explosions in the Sun release energy. 
 

On Earth, humans see the light from the Sun. The humans do not hear the sound from  
the explosions. 

 
Which statement explains this? 

A Sound waves cannot travel through a vacuum. 

B Sound waves travel slower than light waves. 

C The amplitudes of the sound waves are too small. 

D The frequencies of sound waves are lower than the frequencies of light waves. 
 
 

A magnetic material is held close to the north pole of a magnet and then close to the south pole 
of the same magnet. 

 
Which statement about the magnetic material is correct? 

A It is attracted to both poles. 

B It is attracted to the north pole but not to the south pole. 

C It is attracted to the south pole but not to the north pole. 

D It is not attracted to either pole. 
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34 Two regions of the electromagnetic spectrum are radio waves and X-rays. 
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【答案】A

【解析】靠近 N 极时，磁性材料近端感应为 S 极；靠近 S 极时，近端感应为 N 极。

两次相对的磁极均为异极，磁性材料均受到吸引。故选 A。
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An iron bar XY is brought near to a magnet. Magnetic poles are induced in the iron bar. 
 

X Y S N

iron bar magnet  
 

What are the magnetic poles induced at X and Y? 
 

 pole at X pole at Y 

A N N 

B N S 

C S N 

D S S 
 
 
36 A battery with an electromotive force (e.m.f.) of 6.0 V is connected to a 30  resistor. 
 

How much charge flows through the battery in 5.0 s? 

A 1.0 C B 25 C C 36 C D 900 C 
 
 
37 Which row shows how lamps are connected in a lighting circuit in a house and gives an 

advantage of connecting them in this way? 
 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 
38 A transformer increases the voltage from a power station in order to transfer electricity along 

transmission cables. 
 

How does increasing the voltage affect the current in the cables and how does it affect the 
efficiency of energy transfer? 

 
 current efficiency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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35 An iron bar XY is brought near to a magnet. Magnetic poles are induced in the iron bar. 

X Y S N

iron bar magnet  
 

What are the magnetic poles induced at X and Y? 
 

 pole at X pole at Y 

A N N 

B N S 

C S N 

D S S 
 
 
36 A battery with an electromotive force (e.m.f.) of 6.0 V is connected to a 30  resistor. 
 

How much charge flows through the battery in 5.0 s? 

A 1.0 C B 25 C C 36 C D 900 C 
 
 
37 Which row shows how lamps are connected in a lighting circuit in a house and gives an 

advantage of connecting them in this way? 
 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 
38 A transformer increases the voltage from a power station in order to transfer electricity along 

transmission cables. 
 

How does increasing the voltage affect the current in the cables and how does it affect the 
efficiency of energy transfer? 

 
 current efficiency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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533
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（2022 May/Jun · 0654/23 · Question 35 · Extended）

【答案】C

【解析】Y 端靠近磁体的 S 极，故 Y 端感应为 N 极。

X 端与 Y 端磁极相反，故 X 端为 S 极。故选 C。

3.
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34 A thin converging lens is used as a magnifying glass to view an object. 
 

The focal length of the lens is 15 cm. 
 

What is a suitable distance from the lens for the object to be placed? 

A 10 cm B 20 cm C 30 cm D 60 cm 
 
 
35 Which statement about sound waves is correct? 

A An echo is caused by the refraction of sound waves. 

B Sound waves are transverse waves. 

C Sound waves can travel through a vacuum. 

D The speed of sound waves in water is greater than the speed of sound waves in air. 
 
 

An unmagnetised soft-iron bar is brought near to the north pole of a permanent magnet. 
 

S N P

permanent magnet soft-iron bar

 
 

The permanent magnet induces a magnetic pole at end P of the soft-iron bar. 
 

Which row shows the pole induced at P and the force between the permanent magnet and the 
soft-iron bar? 

 

 pole induced 
at P force 

A north pole repulsion 

B north pole attraction 

C south pole repulsion 

D south pole attraction 
 
 
37 Two rods made of different insulators are charged by friction using a cloth. One rod becomes 

negatively charged and the other rod becomes positively charged. 
 

What happens during the charging process? 
 

 positively 
charged rod 

negatively 
charged rod 

A gains electrons gains protons 

B gains protons loses protons 

C loses electrons gains electrons 

D loses electrons gains protons 
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537

368

（2026 May/Jun · 0654/23 · Question 36 · Extended）

【答案】D

【解析】P 端靠近永久磁体的 N 极，故 P 端感应为 S 极。

N 极与 S 极相互吸引，故软铁棒受到吸引。故选 D。
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The diagram shows an unmagnetised iron bar placed in the magnetic field of a  
permanent magnet. 

 
permanent magnet

N S

iron bar

 
 

Which diagram shows what happens to the iron bar? 
 

permanent magnet

ND S N S

iron bar

repulsion

permanent magnet

NC S S N

iron bar

repulsion

permanent magnet

NB S S N

iron bar

attraction

permanent magnet

NA S N S

iron bar

attraction

 
 
 
38 The diagram shows a step-down transformer. 
 

Which part of the transformer is the secondary coil? 
 

B

D

C

 

A
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367

（2026 May/Jun · 0654/22 · Question 37 · Extended）

【答案】A

【解析】铁棒左端靠近永久磁体的 S 极，故左端感应为 N 极，右端感应为 S 极。

相对的 N 极与 S 极相互吸引，铁棒移向永久磁体。故选 A。
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P0539 | 2022 Oct/Nov | 0654/13 | Q35 | Core

P0540 | 2023 Oct/Nov | 0654/13 | Q35 | Core
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34 The sound heard from the siren of a police car becomes quieter and lower pitched as the car 
moves away from an observer. 

 
Which row describes what happens to the amplitude and frequency of the sound wave heard by 
the observer? 

 
 amplitude frequency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 

A bar magnet is brought near to a metal rod. The metal rod is attracted to the magnet. 
 

N S

metal rodmagnet

 
 

The magnet is then turned around so that the N-pole is on the right. 
 

The magnet is again brought near to the metal rod and is again attracted to the magnet. 
 

What could the metal rod be? 

A another bar magnet 

B a piece of aluminium 

C a piece of copper 

D a piece of iron 
 
 
36 Four resistors are connected into circuits. The current in each resistor and the 

potential difference (p.d.) across each resistor are shown. 
 

Which resistor has a resistance of 2.0 ? 
 

current / A p.d. / V 

A 2.0 1.0 

B 4.0 2.0 

C   12 6.0 

D 4.0 8.0 
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342

364

（2023 Oct/Nov · 0654/13 · Question 35 · Core；同题：2023 Oct/Nov · 0654/23 · Question 35 · Extended）

【答案】D

【解析】无论永久磁体的哪一极靠近铁棒，铁棒近端均感应出异极，因而两次都受到吸引。

符合题述现象的金属棒可以是铁棒。故选 D。
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34 A plane mirror is fixed to a vertical wall and forms an image of an object. 
 

What are the characteristics of the image? 

A enlarged and upright 

B enlarged and inverted 

C same size as the object and upright 

D same size as the object and inverted 
 
 

The diagram shows two soft-iron rods JK and LM placed between the poles of two magnets. 
 

JN SK L M

magnet magnet  
 

Which row shows the poles induced in the soft-iron rods? 
 

 at J at K at L at M 

A N N S S 

B N S N S 

C S S N N 

D S N S N 
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369

（2024 May/Jun · 0654/22 · Question 35 · Extended）

【答案】D

【解析】J 端靠近 N 极，故 J 端感应为 S 极，K 端感应为 N 极。

M 端靠近 S 极，故 M 端感应为 N 极，L 端感应为 S 极。故选 D。

题型 2：看撤去外磁场后是否保磁选择铁或钢（考频★★☆☆☆）

知识点 　 永久磁体在撤去外加磁场后仍能保持 。

的保磁性强，适合制作永久磁体。

软铁容易磁化，也容易退磁，撤去外加磁场后磁性很快减弱。

答案：磁性；钢

怎么认 　 题目出现永久磁体或撤去外加磁场后是否保磁时，先判断材料的保磁性。

例题 1

12 
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34 Light strikes a plane mirror and is reflected. 
 

Which diagram shows the angle of incidence labelled i and the angle of reflection labelled r ? 
 

r

i

normal

plane mirror

A

ri

normal

plane mirror

B

r

i

normal

plane mirror

C

ri

normal

plane mirror

D

light

lightlight

light

 
 
 
35 The diagram shows light passing through a thin converging lens. 
 

Which labelled point is the principal focus of the lens? 
 

lens

A

C
DB

 
 
 

Which substance is used to make a permanent magnet? 

A brass 

B pure copper 

C soft iron 

D steel 
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35 The diagram shows light passing through a thin converging lens. 
 

Which labelled point is the principal focus of the lens? 
 

lens
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DB

 
 
 

Which substance is used to make a permanent magnet? 

A brass 

B pure copper 

C soft iron 

D steel 
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341362

（2025 Feb/Mar · 0654/12 · Question 36 · Core）

解：永久磁体在撤去外加磁场后仍能保持磁性。

钢的保磁性强，适合制作永久磁体。

故选 D。
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33 Which diagram shows the refraction of a light ray as it travels from air into glass? 
 

air glass

A

air glass

B

air glass

C

air glass

D

 
 
 
34 When a beam of white light passes into a glass prism, the white light splits up into seven colours. 
 

Which term describes the splitting up of white light into different colours? 

A absorption 

B dispersion 

C emission 

D reflection 
 
 

Which statement about permanent magnets is correct? 

A The magnetic field of a permanent magnet can be switched off. 

B Permanent magnets are made of soft iron. 

C Permanent magnets attract all metals. 

D Permanent magnets remain magnetised when removed from an applied magnetic field. 
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【答案】D

【解析】永久磁体在撤去外加磁场后仍能保持磁性，符合 D 的叙述。

故选 D。

2.

P0274 | 2024 May/Jun | 0654/21 | Q35 | Extended
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33 A wave has an amplitude, a frequency and a wavelength. 
 

Three definitions for these quantities are given. 
 

1 the maximum displacement from the rest position 

2 the number of wavefronts passing a point in unit time 

3 the distance between two adjacent wave crests 
 

Which definition corresponds to each quantity? 
 

 amplitude frequency wavelength 

A 1 2 3 

B 1 3 2 

C 2 3 1 

D 3 1 2 
 
 
34 A thin converging lens produces a real image of an object. 
 

What happens to the image as the object is moved away from the lens? 

A It becomes larger and stays inverted. 

B It becomes larger and stays upright. 

C It becomes smaller and stays inverted. 

D It becomes smaller and stays upright. 
 
 

A bar of soft iron and a bar of steel are held in contact with a strong magnet. 
 

Both bars become magnetised. 
 

The two bars are now moved away from the magnet. 
 

Which statement about the bars is correct? 

A Both bars lose their magnetism. 

B Neither of the bars loses its magnetism. 

C The soft iron bar loses its magnetism but the steel bar retains its magnetism. 

D The steel bar loses its magnetism but the soft iron bar retains its magnetism. 
 
 
36 The current in an ammeter is 1.5 A. 
 

How much charge passes through the ammeter in one minute? 

A 0.025 C B 1.5 C C 40 C D 90 C 
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【答案】C

【解析】移开强磁体后，外加磁场被撤去。

软铁容易退磁，钢的保磁性强，故软铁棒失去磁性，钢棒保留磁性。

故选 C。

题型 3：要反复通断时选择电磁铁（考频★☆☆☆☆）

知识点 　 电磁铁是通电后产生磁性的装置，其磁性由线圈中的 产生。

电路接通时，电磁铁 磁性；电路断开时，磁性 ，因此能高频反复通断。

通断快慢可用频率表示，频率的单位是 Hz；永久磁铁的磁性不能由电路控制。

答案：电流；产生；消失

怎么认 　 题目出现磁体需高频反复通断时，先判断磁性是否能由电流控制。

例题 1

P0537 | 2022 Oct/Nov | 0654/11 | Q36 | Core
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Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 
37 In which circuit is it possible to change the brightness of one lamp without changing the 

brightness of the other lamp? 
 

A B

C D
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解：由电磁铁的磁性受电流控制，电路接通时产生磁性，断开时磁性消失，故能高频反复通断。

永久磁铁不能由电路控制磁性有无。

故选 A。

题型 4：检查磁场线从 N出、向 S入（考频★☆☆☆☆）

知识点 　 磁场线表示磁场的方向和分布，箭头方向表示该处磁场的方向。

在条形磁体外部，磁场线由 极出发，弯曲后进入 极；磁场线越密，磁场越强。

磁场线是表示磁场的辅助线，没有单位。

答案：N；S

怎么认 　 题目出现条形磁体的磁场线图并要求判断方向时，先检查外部磁场线是否从N极出、向S极入。

例题 1

P0544 | 2023 Oct/Nov | 0654/23 | Q35 | Extended
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Which diagram shows the pattern and direction of the magnetic field near the S pole of a bar 
magnet? 

 

S

D

S

C

S
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S

A

S

NN

NN

 
 
 
37 A 2.0  resistor and a 3.0  resistor are connected in series with a 10 V battery.  
 

2.0 Ω 3.0 Ω

10 V

 
 

What is the current in the circuit? 

A 0.50 A B 2.0 A C 5.0 A D 50 A 
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解：条形磁体外部的磁场线由 N极出发，进入 S极，故 S极附近的箭头应指向 S极。磁场线在磁体外部

弯曲分布，图 C的形状和箭头方向均符合。故选 C。

题型 5：对面磁极异名吸引、同名排斥（考频★☆☆☆☆）

知识点 　 磁体上磁性最强的部位称为磁极，条形磁体两端分别为北极（N 极）和南极（S 极）。

异名磁极相互 ，同名磁极相互 ；判断时比较两磁体彼此相对的磁极。

磁极间作用力属于磁力，力的国际单位是 。

答案：吸引；排斥；牛顿（N）

211



怎么认 　 题目出现成对条形磁体的 N、S 标注并求吸引或排斥时，先比较彼此相对的磁极。

例题 1

P0546 | 2025 Oct/Nov | 0654/11 | Q36 | Core
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35 The diagram shows a loudspeaker. The cone of the loudspeaker vibrates backwards and 
forwards in the direction of the arrows. These vibrations produce a sound wave in the air. 

 
cone of
loudspeaker

 
 

Which change results in the loudspeaker producing sound with a higher pitch? 

A increasing the distance moved by the cone during each vibration 

B increasing the time taken for each vibration 

C decreasing the distance moved by the cone during each vibration 

D decreasing the time taken for each vibration 
 
 

The diagrams P, Q, R and S show four pairs of bar magnets. 
 

N S S

R

N

N S N

Q

SS N

N

P

S

N S

N S

S  
 

For which two pairs of magnets is there a force of attraction between the magnets? 

A P and Q B P and S C Q and R D R and S 
 
 
37 There is a current of 4.0 A in a resistor. The voltage across the resistor is 8.0 V. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 12  D 32  
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D decreasing the time taken for each vibration 
 
 
36 The diagrams P, Q, R and S show four pairs of bar magnets. 
 

N S S

R

N

N S N

Q

SS N

N

P

S

N S

N S

S  
 

For which two pairs of magnets is there a force of attraction between the magnets? 

A P and Q B P and S C Q and R D R and S 
 
 
37 There is a current of 4.0 A in a resistor. The voltage across the resistor is 8.0 V. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 12  D 32  
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解：P 中上下对应的磁极分别为 N 极与 S 极、S 极与 N 极，异名磁极相吸。

Q 中相对的两端为 S 极与 N 极，异名磁极相吸。

因此有吸引力的是 P 和 Q。故选 A。
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专题 16 电荷、电流、电压与电阻

16.1 电荷、电流、电压与电阻

题型 1：给出电压电流电阻两项，求或比较第三项（考频★★★★☆）

知识点 　 元件两端的电势差称为电压，用 𝑉  表示；通过元件的电流用 𝐼  表示。电阻 𝑅 表示元件对电流

的阻碍作用。

在某一工作状态下，三者满足 𝑅 = 。

变形得 𝑉 = 𝐼𝑅、𝐼 = 𝑉
𝑅；各量必须对应同一元件和同一工作状态。

电压、电流、电阻的单位分别是伏特、安培和 ；1 A = mA。
答案：𝑉

𝐼；欧姆（Ω）；1000

怎么认 　 题目出现同一元件的 𝑉、𝐼、𝑅 数值或比较关系时，先写 𝑅 = 𝑉
𝐼。

例题 1
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P0673 | 2025 Oct/Nov | 0654/12 | Q38 | Core

P0674 | 2022 Feb/Mar | 0654/12 | Q36 | Core
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35 The diagram shows a ray of light which is reflected from a plane mirror. 
 

normal

plane mirror

ray of light

30°

60°

 
 

What is the angle of incidence and what is the angle of reflection? 
 

 angle of 
incidence /  

angle of 
reflection /  

A 30 30 

B 30 60 

C 60 30 

D 60 60 
 
 

A 6.0 V battery is connected to a lamp. The current in the circuit is 0.60 A. 
 

current

= 0.60 A

6.0 V

 
 

What is the resistance of the lamp? 

A 0.10  B 3.6  C 10  D 36  
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What is the angle of incidence and what is the angle of reflection? 
 

 angle of 
incidence /  

angle of 
reflection /  

A 30 30 

B 30 60 

C 60 30 
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A 6.0 V battery is connected to a lamp. The current in the circuit is 0.60 A. 

current

= 0.60 A

6.0 V

 
 

What is the resistance of the lamp? 

A 0.10  B 3.6  C 10  D 36  
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解：由 𝑅 = 𝑉
𝐼  得

𝑅 = 6.0 V
0.60 A = 10 Ω。

故选 C。

针对练习

1.
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P0585 | 2025 Oct/Nov | 0654/11 | Q37 | Core
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35 The diagram shows a loudspeaker. The cone of the loudspeaker vibrates backwards and 
forwards in the direction of the arrows. These vibrations produce a sound wave in the air. 

 
cone of
loudspeaker

 
 

Which change results in the loudspeaker producing sound with a higher pitch? 

A increasing the distance moved by the cone during each vibration 

B increasing the time taken for each vibration 

C decreasing the distance moved by the cone during each vibration 

D decreasing the time taken for each vibration 
 
 
36 The diagrams P, Q, R and S show four pairs of bar magnets. 
 

N S S

R

N

N S N

Q

SS N

N

P

S

N S

N S

S  
 

For which two pairs of magnets is there a force of attraction between the magnets? 

A P and Q B P and S C Q and R D R and S 
 
 

There is a current of 4.0 A in a resistor. The voltage across the resistor is 8.0 V. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 12  D 32  
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35 The diagram shows a loudspeaker. The cone of the loudspeaker vibrates backwards and 
forwards in the direction of the arrows. These vibrations produce a sound wave in the air. 
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A increasing the distance moved by the cone during each vibration 

B increasing the time taken for each vibration 
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For which two pairs of magnets is there a force of attraction between the magnets? 

A P and Q B P and S C Q and R D R and S 
 
 

There is a current of 4.0 A in a resistor. The voltage across the resistor is 8.0 V. 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 12  D 32  
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365

379

（2025 Oct/Nov · 0654/11 · Question 37 · Core）

【答案】B

【解析】由 𝑅 = 𝑉
𝐼  得

𝑅 = 8.0 V
4.0 A = 2.0 Ω。

故选 B。
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2.

I =
Q

t
, V =

E

Q
, R =

V

I
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A resistor is connected to a 12 V battery and an ammeter as shown. 
 

A

12 V

 
 

The ammeter reads 6.0 A. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 18  D 72  
 
 
39 A radioactive source that emits gamma radiation is a risk to people. 
 

Which action does not reduce the risk to people when using the source? 

A Keep the source at a very low temperature. 

B Keep the time of exposure to a minimum. 

C Stand a large distance from the source. 

D Wear lead-lined clothing. 
 
 
40 A stable star is powered by nuclear reactions. Over time the composition of the star changes. 
 

Which row shows the type of nuclear reaction that powers the star and how the composition of 
the star changes over time? 

 
 nuclear reaction composition 

A fission hydrogen decreases and helium increases 

B fission hydrogen increases and helium decreases 

C fusion hydrogen decreases and helium increases 

D fusion hydrogen increases and helium decreases 
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A resistor is connected to a 12 V battery and an ammeter as shown. 

A

12 V

 
 

The ammeter reads 6.0 A. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 18  D 72  
 
 
39 A radioactive source that emits gamma radiation is a risk to people. 
 

Which action does not reduce the risk to people when using the source? 

A Keep the source at a very low temperature. 

B Keep the time of exposure to a minimum. 

C Stand a large distance from the source. 

D Wear lead-lined clothing. 
 
 
40 A stable star is powered by nuclear reactions. Over time the composition of the star changes. 
 

Which row shows the type of nuclear reaction that powers the star and how the composition of 
the star changes over time? 

 
 nuclear reaction composition 

A fission hydrogen decreases and helium increases 

B fission hydrogen increases and helium decreases 

C fusion hydrogen decreases and helium increases 

D fusion hydrogen increases and helium decreases 
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R =
V

I
=

12

6.0
= 2.0Ω.

P0551
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（2026 May/Jun · 0654/23 · Question 38 · Extended）

【答案】B

【解析】由 𝑅 = 𝑉
𝐼  得

𝑅 = 12 V
6.0 A = 2.0 Ω。

故选 B。

3.
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P0586 | 2024 Feb/Mar | 0654/12 | Q36 | Core
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34 A student claps his hands once when standing 100 m away from a large wall. 
 

The speed of sound in air is 330 m / s. 
 

How long after clapping does the student hear an echo? 

A 0.30 s B 0.61 s C 1.7 s D 3.3 s 
 
 
35 Two charged rods X and Y repel each other. 
 

Which row gives a possible description of how the rods became charged? 
 

 X charged by Y charged by 

A gaining electrons gaining electrons 

B gaining electrons losing protons 

C losing electrons gaining electrons 

D losing electrons losing protons 
 
 

There is a current of 4.0 A in a resistor and a potential difference (p.d.) of 12 V across it. 
 

What is the resistance of the resistor? 

A 0.33  B 3.0  C 8.0  D 48  
 
 
37 The current in an electric heater is 6.0 A when in normal use. 
 

Four fuses with different ratings are available to protect the wire to the heater. 
 

Which fuse is most suitable? 

A 1 A B 5 A C 8 A D 20 A 
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【答案】B

【解析】由 𝑅 = 𝑉
𝐼  得

𝑅 = 12 V
4.0 A = 3.0 Ω。

故选 B。

4.

P0557 | 2024 Feb/Mar | 0654/12 | Q30 | Core

P0558 | 2026 Feb/Mar | 0654/12 | Q36 | Core
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34 The diagram shows light passing through a thin converging lens. 
 

X
 

 
What is the distance X ? 

A the distance from the lens to an object 

B the focal length of the lens 

C the principal focus of the lens 

D the wavelength of the light 
 
 
35 Four sound waves, P, Q, R and S, have the frequencies shown. 
 

sound wave frequency / kHz 

P 0.30 

Q 3.0 

R 30 

S 300 
 

Which sound waves are ultrasound waves? 

A P, Q, R and S 

B Q, R and S only 

C R and S only 

D S only 
 
 

There is a current of 0.60 A in a 33 Ω resistor. 
 

What is the voltage across the resistor? 

A 0.018 V B 12 V C 20 V D 55 V 
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34 The diagram shows light passing through a thin converging lens. 
 

X
 

 
What is the distance X ? 

A the distance from the lens to an object 

B the focal length of the lens 

C the principal focus of the lens 

D the wavelength of the light 
 
 
35 Four sound waves, P, Q, R and S, have the frequencies shown. 
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Q 3.0 

R 30 
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36 There is a current of 0.60 A in a 33 Ω resistor. 
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【答案】C

【解析】由 𝑉 = 𝐼𝑅 得

𝑉 = (0.60 A)(33 Ω) = 19.8 V ≈ 20 V。
故选 C。
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Which equation relates resistance R to current I and voltage V ? 

A R = I  V B R = 
V
I  C R = 

I
V  D R = I – V 

 
 
38 A student holds an iron rod in one hand and a dry cotton cloth in the other hand. The student rubs 

the iron rod with the cotton cloth several times. Next the student holds the cloth close to the  
iron rod. 

 

rod rubbed with cloth

cloth

rod

cloth held close to rod

cloth

rod

 
 

The student then repeats this procedure with an identical dry cotton cloth and a plastic rod. 
 

Which row shows the force between the iron rod and cloth and between the plastic rod and cloth 
when they are held close to each other after rubbing? 

 

 
force between 

iron rod  
and cloth 

force between 
plastic rod  
and cloth 

A attraction no force 

B no force attraction 

C no force repulsion 

D repulsion repulsion 
 
 
39 An atom emits radiation by radioactive decay. 
 

Which part of the atom is the radiation emitted from? 

A stable orbiting electrons 

B stable nucleus 

C unstable orbiting electrons 

D unstable nucleus 
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【答案】C

【解析】由 𝑉 = 𝐼𝑅 变形得

𝑅 = 𝑉
𝐼。

故选 C。
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The diagram shows a battery connected to a 0.50  resistor and an ammeter. The reading on the 
ammeter is 0.20 A. 

 

A
0.50 Ω

 
 

What is the potential difference (p.d.) across the resistor? 

A 0.10 V B 0.40 V C 0.70 V D 2.5 V 
 
 
36 The diagram shows a circuit containing two resistors of resistance R and 2R and two ammeters X 

and Y. 
 

A
AR

2R

YX

 
 

Which ammeter shows the larger reading and what is the combined resistance of the two 
resistors? 

 

 ammeter with 
larger reading 

combined 
resistance 

A X less than R 

B X more than 2R 

C Y less than R 

D Y more than 2R 
 
 

13  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

The diagram shows a battery connected to a 0.50  resistor and an ammeter. The reading on the 
ammeter is 0.20 A. 

 

A
0.50 Ω

 
 

What is the potential difference (p.d.) across the resistor? 

A 0.10 V B 0.40 V C 0.70 V D 2.5 V 
 
 
36 The diagram shows a circuit containing two resistors of resistance R and 2R and two ammeters X 

and Y. 
 

A
AR

2R

YX

 
 

Which ammeter shows the larger reading and what is the combined resistance of the two 
resistors? 

 

 ammeter with 
larger reading 

combined 
resistance 

A X less than R 

B X more than 2R 

C Y less than R 

D Y more than 2R 
 
 

13  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

The diagram shows a battery connected to a 0.50  resistor and an ammeter. The reading on the 
ammeter is 0.20 A. 

 

A
0.50 Ω

 
 

What is the potential difference (p.d.) across the resistor? 

A 0.10 V B 0.40 V C 0.70 V D 2.5 V 
 
 
36 The diagram shows a circuit containing two resistors of resistance R and 2R and two ammeters X 

and Y. 
 

A
AR

2R

YX

 
 

Which ammeter shows the larger reading and what is the combined resistance of the two 
resistors? 

 

 ammeter with 
larger reading 

combined 
resistance 

A X less than R 

B X more than 2R 

C Y less than R 

D Y more than 2R 
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（2024 Oct/Nov · 0654/12 · Question 35 · Core；同题：2024 Oct/Nov · 0654/13 · Question 35 · Core）

【答案】A

【解析】由 𝑉 = 𝐼𝑅 得

𝑉 = (0.20 A)(0.50 Ω) = 0.10 V。
故选 A。

7.

P0557 | 2024 Feb/Mar | 0654/12 | Q30 | Core

P0558 | 2026 Feb/Mar | 0654/12 | Q36 | Core

P0559 | 2025 Feb/Mar | 0654/12 | Q37 | Core

P0560 | 2024 Oct/Nov | 0654/11 | Q36 | Core
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A lamp is connected to a 3.0 V battery. The resistance of the lamp is 60 . 
 

What is the current in the lamp? 

A 0.050 mA B 20 mA C 50 mA D 180 mA 
 
 
37 The diagram shows two resistors connected in parallel to a battery. The circuit contains a 

voltmeter and an ammeter. 
 

A

V

 
 

A third resistor is now connected in parallel with these two resistors. 
 

What happens to the voltmeter reading and what happens to the ammeter reading? 
 

 ammeter reading voltmeter reading 

A decreases increases 

B decreases stays the same 

C increases increases 

D increases stays the same 
 
 
38 Which diagram shows the pattern and the direction of the magnetic field around a straight wire 

that is carrying a current into the page? 
 

C DA B
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A lamp is connected to a 3.0 V battery. The resistance of the lamp is 60 . 
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376

（2024 Oct/Nov · 0654/11 · Question 36 · Core）

【答案】C

【解析】由 𝐼 = 𝑉
𝑅  得

𝐼 = 3.0 V
60 Ω = 0.050 A = 50 mA。

故选 C。

8.
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The table shows the voltage across and the current in four lamps. 
 

Which lamp has the greatest resistance? 
 

 voltage / V current / A 

A 2.0 0.40 

B 4.0 0.50 

C 6.0 2.0 

D 12 3.0 
 
 
38 A 4.0  resistor is connected in parallel with an 8.0  resistor. 
 

What is their combined resistance? 

A less than 4.0  

B between 4.0  and 8.0  

C between 8.0  and 12.0  

D exactly 12.0  
 
 
39 A box is made from aluminium that is 20 mm thick. 
 

Which statement explains why this box is not used to store all types of radioactive materials? 

A It only prevents the escape of -particles and -particles. 

B It only prevents the escape of -particles. 

C It only prevents the escape of -particles and -rays. 

D It only prevents the escape of -rays. 
 
 
40 Which type of force keeps an object in orbit around the Sun and which type of force forms a 

protostar? 
 

 
force keeping an 

object in orbit 
around the Sun 

force that forms  
a protostar 

A gravitational magnetic 

B gravitational gravitational 

C magnetic magnetic 

D magnetic gravitational 
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（2025 Oct/Nov · 0654/12 · Question 37 · Core；同题：2025 Oct/Nov · 0654/13 · Question 37 · Core）

【答案】B

【解析】由 𝑅 = 𝑉
𝐼，四盏灯的电阻为

(𝑅𝐴, 𝑅𝐵, 𝑅𝐶 , 𝑅𝐷) = ( 2.0
0.40 , 4.0

0.50 , 6.0
2.0 , 12

3.0) Ω
= (5.0, 8.0, 3.0, 4.0) Ω。
其中 B 灯的电阻最大，故选 B。
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36 Two insulators are charged by rubbing them with a cloth. 
 

After this, the charged insulators repel each other. 
 

Which statement is a possible description of how the insulators become charged? 

A One gained electrons and the other gained protons. 

B One gained electrons and the other lost electrons. 

C They both lost electrons. 

D They both lost protons. 
 
 

A battery of e.m.f. V is connected across a resistor of resistance R. There is a current in the 
resistor. 

 

R

V

current  
 

Which row shows two changes that both increase the current in the resistor? 
 

 change 1 change 2 

A decrease V decrease R 

B decrease V increase R 

C increase V decrease R 

D increase V increase R 
 
 
38 Fuses are used in domestic electric circuits. 
 

Which statement about fuses is correct? 

A A fuse is connected in the live wire. 

B A fuse is connected in the neutral wire. 

C A 3.0 A fuse produces a current of exactly 3.0 A in the circuit. 

D A 3.0 A fuse produces a minimum current of 3.0 A in the circuit. 
 
 

13  
 

© UCLES 2023 0654/11/M/J/23 [Turn over 

36 Two insulators are charged by rubbing them with a cloth. 
 

After this, the charged insulators repel each other. 
 

Which statement is a possible description of how the insulators become charged? 

A One gained electrons and the other gained protons. 

B One gained electrons and the other lost electrons. 

C They both lost electrons. 

D They both lost protons. 
 
 

A battery of e.m.f. V is connected across a resistor of resistance R. There is a current in the 
resistor. 

 

R

V

current  
 

Which row shows two changes that both increase the current in the resistor? 
 

 change 1 change 2 

A decrease V decrease R 

B decrease V increase R 

C increase V decrease R 

D increase V increase R 
 
 
38 Fuses are used in domestic electric circuits. 
 

Which statement about fuses is correct? 

A A fuse is connected in the live wire. 

B A fuse is connected in the neutral wire. 

C A 3.0 A fuse produces a current of exactly 3.0 A in the circuit. 

D A 3.0 A fuse produces a minimum current of 3.0 A in the circuit. 
 
 

13  
 

© UCLES 2023 0654/11/M/J/23 [Turn over 

36 Two insulators are charged by rubbing them with a cloth. 
 

After this, the charged insulators repel each other. 
 

Which statement is a possible description of how the insulators become charged? 

A One gained electrons and the other gained protons. 

B One gained electrons and the other lost electrons. 

C They both lost electrons. 

D They both lost protons. 
 
 

A battery of e.m.f. V is connected across a resistor of resistance R. There is a current in the 
resistor. 

 

R

V

current  
 

Which row shows two changes that both increase the current in the resistor? 
 

 change 1 change 2 

A decrease V decrease R 

B decrease V increase R 

C increase V decrease R 

D increase V increase R 
 
 
38 Fuses are used in domestic electric circuits. 
 

Which statement about fuses is correct? 

A A fuse is connected in the live wire. 

B A fuse is connected in the neutral wire. 

C A 3.0 A fuse produces a current of exactly 3.0 A in the circuit. 

D A 3.0 A fuse produces a minimum current of 3.0 A in the circuit. 
 
 

13  
 

© UCLES 2023 0654/11/M/J/23 [Turn over 

36 Two insulators are charged by rubbing them with a cloth. 
 

After this, the charged insulators repel each other. 
 

Which statement is a possible description of how the insulators become charged? 

A One gained electrons and the other gained protons. 
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（2023 May/Jun · 0654/11 · Question 37 · Core；同题：2023 May/Jun · 0654/21 · Question 36 · Extended）

【答案】C

【解析】由 𝐼 = 𝑉
𝑅  得，电压增大时电流增大，电阻减小时电流增大。

故选 C。

10.

P0573 | 2025 May/Jun | 0654/22 | Q38 | Extended
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13  
 

© UCLES 2025 0654/22/F/M/25 [Turn over 

36 A guitar produces a loud sound with a low pitch. 
 

Which description of the sound wave produced by the guitar is correct? 

A It has a large amplitude and a large frequency. 

B It has a large amplitude and a small frequency. 

C It has a small amplitude and a large frequency. 

D It has a small amplitude and a small frequency. 
 
 

A 3.0 V battery is connected to a resistor of resistance R. The current in the resistor is I. 
 

R

I

3.0 V

 
 

Which row gives possible values of I and of R ? 
 

 I / A R /  

A 1.5 1.5 

B 1.5 2.0 

C 6.0 2.0 

D 4.0 12 
 
 
38 When electricity is generated in a power station, a step-up transformer is used before it is 

transmitted around the country. 
 

Which statement explains why a step-up transformer is used? 

A The current decreases, the voltage increases so more energy is transferred by heating in the 
transmission cables. 

B The current increases, the voltage decreases so less energy is transferred by heating in the 
transmission cables. 

C The voltage decreases, the current increases so more energy is transferred by heating in the 
transmission cables. 

D The voltage increases, the current decreases so less energy is transferred by heating in the 
transmission cables. 
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36 A guitar produces a loud sound with a low pitch. 
 

Which description of the sound wave produced by the guitar is correct? 

A It has a large amplitude and a large frequency. 

B It has a large amplitude and a small frequency. 

C It has a small amplitude and a large frequency. 

D It has a small amplitude and a small frequency. 
 
 
37 A 3.0 V battery is connected to a resistor of resistance R. The current in the resistor is I. 

R

I

3.0 V

 
 

Which row gives possible values of I and of R ? 
 

 I / A R /  

A 1.5 1.5 

B 1.5 2.0 

C 6.0 2.0 

D 4.0 12 
 
 
38 When electricity is generated in a power station, a step-up transformer is used before it is 

transmitted around the country. 
 

Which statement explains why a step-up transformer is used? 

A The current decreases, the voltage increases so more energy is transferred by heating in the 
transmission cables. 

B The current increases, the voltage decreases so less energy is transferred by heating in the 
transmission cables. 

C The voltage decreases, the current increases so more energy is transferred by heating in the 
transmission cables. 

D The voltage increases, the current decreases so less energy is transferred by heating in the 
transmission cables. 
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（2025 Feb/Mar · 0654/22 · Question 37 · Extended）

【答案】B

【解析】由 𝑉 = 𝐼𝑅，所给数值应满足 𝐼𝑅 = 3.0 V。
B 行中 𝐼𝑅 = (1.5 A)(2.0 Ω) = 3.0 V，符合题意。
故选 B。
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34 The sound heard from the siren of a police car becomes quieter and lower pitched as the car 
moves away from an observer. 

 
Which row describes what happens to the amplitude and frequency of the sound wave heard by 
the observer? 

 
 amplitude frequency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
35 A bar magnet is brought near to a metal rod. The metal rod is attracted to the magnet. 
 

N S

metal rodmagnet

 
 

The magnet is then turned around so that the N-pole is on the right. 
 

The magnet is again brought near to the metal rod and is again attracted to the magnet. 
 

What could the metal rod be? 

A another bar magnet 

B a piece of aluminium 

C a piece of copper 

D a piece of iron 
 
 

Four resistors are connected into circuits. The current in each resistor and the 
potential difference (p.d.) across each resistor are shown. 

 
Which resistor has a resistance of 2.0 ? 

 
current / A p.d. / V 

A 2.0 1.0 

B 4.0 2.0 

C   12 6.0 

D 4.0 8.0 
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34 The sound heard from the siren of a police car becomes quieter and lower pitched as the car 
moves away from an observer. 

 
Which row describes what happens to the amplitude and frequency of the sound wave heard by 
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D increases increases 
 
 
35 A bar magnet is brought near to a metal rod. The metal rod is attracted to the magnet. 
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metal rodmagnet

 
 

The magnet is then turned around so that the N-pole is on the right. 
 

The magnet is again brought near to the metal rod and is again attracted to the magnet. 
 

What could the metal rod be? 

A another bar magnet 

B a piece of aluminium 

C a piece of copper 

D a piece of iron 
 
 

Four resistors are connected into circuits. The current in each resistor and the 
potential difference (p.d.) across each resistor are shown. 
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（2023 Oct/Nov · 0654/13 · Question 36 · Core；同题：2023 Oct/Nov · 0654/23 · Question 36 · Extended）

【答案】D

【解析】由 𝑅 = 𝑉
𝐼，D 行中

𝑅 = 8.0 V
4.0 A = 2.0 Ω。

故选 D。

题型 2：摩擦起电只转移电子，得电子负、失电子正（考频★★★☆☆）

知识点 　 两个原来不带电的绝缘体相互摩擦时，电子从一个物体转移到另一个物体，质子不发生转移。

物体 电子后带负电， 电子后带正电；两物体所带电荷种类相反。

电荷量用 𝑄 表示，单位是库仑（C）。

答案：得到；失去

怎么认 　 题目出现摩擦后物体带正电或负电时，先判断它失去还是得到电子。

例题 1

P0234 | 2024 Oct/Nov | 0654/11 | Q39 | Core
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A student rubs a balloon against her hair. Electrons are transferred from the hair onto the balloon, 
and the hair and the balloon both become charged. 

 
The hair is now attracted to the balloon. 

 

 
 

Which row shows the charges on the hair and on the balloon after rubbing? 
 

 charge on hair charge on balloon 

A negative negative 

B negative positive 

C positive negative 

D positive positive 
 
 
37 A student connects a circuit to determine the resistance of a resistor. 
 

Which circuit enables the current in the resistor and the potential difference (p.d.) across it to be 
measured? 

 

A V

A B

AV

A

V

C D

A

V
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 charge on hair charge on balloon 

A negative negative 

B negative positive 

C positive negative 

D positive positive 
 
 
37 A student connects a circuit to determine the resistance of a resistor. 
 

Which circuit enables the current in the resistor and the potential difference (p.d.) across it to be 
measured? 

 

A V

A B

AV

A

V

C D

A

V
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解：电子从头发转移到气球，头发失去电子，带正电；气球得到电子，带负电。故选 C。
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A rod gains negative charge as it is rubbed with a cloth. 
 

What happens to the cloth in this process? 

A It gains electrons. 

B It loses electrons. 

C It gains protons. 

D It loses protons. 
 
 
37 The diagram shows four components in a circuit. 
 

Which component is only used to protect the circuit? 
 

A

B

C

D

 
 
 
38 Which nuclide contains the most neutrons? 

A Am239
95  B Pa234

91  C Pu239
94  D U238

92  
 
 
39 Scientists use a radioactive source that emits -radiation. 
 

What is a suitable safety precaution? 

A Reduce the temperature of the radioactive source. 

B Use aluminium foil to reflect the -radiation away from the scientists. 

C Use a paper screen to absorb the -radiation. 

D Use the source for the minimum time needed. 
 
 
40 Which list gives the planets in order of increasing distance from the Sun? 

A Earth, Mars, Venus 

B Mars, Earth, Venus 

C Mars, Venus, Earth 

D Venus, Earth, Mars 
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【答案】B

【解析】杆得到电子后带负电，电子来自布。

因此布失去电子。故选 B。
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34 Visible light contains wavelengths between approximately 400 nm and 700 nm. 
 

Which row gives the colour of each wavelength of visible light? 
 

 400 nm 500 nm 600 nm 

A green orange violet 

B green violet orange 

C violet green orange 

D violet orange green 
 
 
35 Which list shows regions of the electromagnetic spectrum in order of increasing frequency 

(lowest frequency first)? 

A microwaves  radio waves  ultraviolet waves 

B microwaves  ultraviolet waves  radio waves 

C radio waves  microwaves  ultraviolet waves 

D ultraviolet waves  radio waves  microwaves 
 
 

A plastic rod is rubbed with a cloth. The plastic rod becomes negatively charged. 
 

Which statement explains why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 
37 The diagram shows an electric circuit that contains a cell and a lamp. 
 

 
 

Which statement is correct? 

A The electric circuit transfers charge from the cell to the lamp only. 

B The electric circuit transfers charge from the cell to the lamp and then into the surroundings. 

C The electric circuit transfers energy from the cell to the lamp only. 

D The electric circuit transfers energy from the cell to the lamp and then into the surroundings. 
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【答案】A

【解析】塑料棒带负电，说明塑料棒得到电子。

电子由布转移到棒。故选 A。
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34 The diagrams represent two different sound waves, P and Q, drawn to the same scale. 
 

wave P

wave Q

time

time

displacement

displacement

 
 

How do the loudness and the pitch of the sounds compare? 
 

 louder 
sound 

higher-
pitched 
sound 

A P P 

B P Q 

C Q P 

D Q Q 
 
 

When two different, uncharged, insulating materials are rubbed together, one becomes positively 
charged and the other becomes negatively charged. 

 
What happens to cause the materials to become charged? 

 
 positively charged material negatively charged material 

A gains protons gains electrons 

B gains protons loses protons 

C loses electrons gains electrons 

D loses electrons loses protons 
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【答案】C

【解析】摩擦起电时电子发生转移，质子不转移。

带正电的材料失去电子，带负电的材料得到电子。故选 C。
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34 An object is placed in front of a plane mirror on a wall. 
 

What are the characteristics of the image formed? 

A same size as object and inverted top to bottom 

B same size as object and laterally inverted (left to right) 

C smaller than object and inverted top to bottom 

D smaller than object and laterally inverted (left to right) 
 
 

A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

What happens during this process? 

A Negative charges move from the cloth to the rod. 

B Negative charges move from the rod to the cloth. 

C Positive charges move from the cloth to the rod. 

D Positive charges move from the rod to the cloth. 
 
 
36 Which material is used for the core of an electromagnet? 

A aluminium 

B copper 

C iron 

D steel 
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【答案】B

【解析】塑料棒带正电，说明棒失去电子。

电子带负电，故负电荷由棒转移到布。故选 B。
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A plastic rod is rubbed with a cloth. The rod becomes positively charged. 
 

Which statement describes why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 
36 What is a current in a metal wire? 

A a flow of electrons 

B a flow of ions 

C a flow of neutrons 

D a flow of protons 
 
 
37 A lamp is connected in four circuits in turn. 
 

The batteries are identical and the resistors are identical. 
 

In which circuit is the lamp the brightest? 
 

A B

C D
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【答案】B

【解析】塑料棒带正电，说明棒失去电子。

电子由棒转移到布。故选 B。
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34 A thin converging lens is used as a magnifying glass to view an object. 
 

The focal length of the lens is 15 cm. 
 

What is a suitable distance from the lens for the object to be placed? 

A 10 cm B 20 cm C 30 cm D 60 cm 
 
 
35 Which statement about sound waves is correct? 

A An echo is caused by the refraction of sound waves. 

B Sound waves are transverse waves. 

C Sound waves can travel through a vacuum. 

D The speed of sound waves in water is greater than the speed of sound waves in air. 
 
 
36 An unmagnetised soft-iron bar is brought near to the north pole of a permanent magnet. 
 

S N P

permanent magnet soft-iron bar

 
 

The permanent magnet induces a magnetic pole at end P of the soft-iron bar. 
 

Which row shows the pole induced at P and the force between the permanent magnet and the 
soft-iron bar? 

 

 pole induced 
at P force 

A north pole repulsion 

B north pole attraction 

C south pole repulsion 

D south pole attraction 
 
 

Two rods made of different insulators are charged by friction using a cloth. One rod becomes 
negatively charged and the other rod becomes positively charged. 

 
What happens during the charging process? 

 

 positively 
charged rod 

negatively 
charged rod 

A gains electrons gains protons 

B gains protons loses protons 

C loses electrons gains electrons 

D loses electrons gains protons 
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【答案】C

【解析】摩擦起电时电子发生转移，质子不转移。

带正电的棒失去电子，带负电的棒得到电子。故选 C。
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34 Humans can hear sounds with a range of frequencies. 
 

Which row shows the smallest frequency and the greatest frequency that can be heard by a 
healthy human ear? 

 

 smallest 
frequency / Hz 

greatest 
frequency / Hz 

A 20 2 000 

B 20 20 000 

C 200 2 000 

D 200 20 000 
 
 

A plastic rod is rubbed with a cloth. 
 

The rod becomes positively charged. 
 

What happens to the rod and what happens to the cloth? 
 

 rod cloth 

A electrons are removed electrons are added 

B electrons are removed protons are removed 

C protons are added electrons are added 

D protons are added protons are removed 
 
 
36 The circuit shown contains a battery, two resistors, a voltmeter and an ammeter. 
 

One of the resistors has a resistance of 2.0 . The reading on each meter is shown. 
 

A

V

reading = 3.0 V

2.0 Ω

reading = 4.0 A

 
 

What is the potential difference (p.d.) across the battery? 

A 3.0 V B 6.0 V C 8.0 V D 11 V 
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【答案】A

【解析】棒带正电，说明棒失去电子；这些电子转移到布，布得到电子。故选 A。
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34 An object is placed at a certain distance from a converging lens. This distance is greater than 
twice the focal length of the lens. The principal focus on each side of the lens is marked F and 
two rays from the top of the object are shown. 

 

object
converging lens

F F

 
 

Which statement about the image formed is correct? 

A The image is diminished and inverted. 

B The image is diminished and upright. 

C The image is enlarged and inverted. 

D The image is enlarged and upright. 
 
 
35 Which group shows electromagnetic waves in order of increasing frequency (lowest frequency 

first)? 

A gamma-rays  X-rays  ultraviolet waves  

B microwaves  infrared waves  gamma-rays 

C ultraviolet waves  radio waves  infrared waves 

D X-rays  radio waves  microwaves 
 
 
36 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 

A plastic rod is rubbed with a cloth causing a negative charge on the rod. 
 

Which statements are correct? 
 

1 The rod gains electrons. 

2 The cloth loses electrons. 

3 The cloth becomes positively charged. 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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【答案】D

【解析】塑料棒带负电，说明棒得到电子，陈述 1正确。

电子来自布，故布失去电子并带正电，陈述 2、3正确。

所以 1、2、3均正确。故选 D。

题型 3：电源每单位电荷供能定义电动势并用伏特测量（考频★★☆☆☆）

知识点 　 电动势是电源使单位电荷绕完整电路一周所做的电功，𝐸 = 𝑊
𝑄。

式中 𝑊  是电源提供的能量，单位为焦耳，𝑄 是电荷量，单位为库仑。

电池把化学能转化为电能；电动势的单位是 ，且 1 V = 1 J
1 C。

电动势用 测量，仪表并联在电源两端。

答案：伏特（V）；电压表

怎么认 　 题目出现电源每单位电荷供能、电动势定义或测量时，先写 𝐸 = 𝑊
𝑄，再判断单位与仪表接法。

例题 1

P0552 | 2022 Oct/Nov | 0654/11 | Q31 | Core
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30 A force of 10 N is applied to a beam at a distance of 0.25 m from a pivot. 
 

0.25 m
10 N

pivot  
 

Which calculation gives the moment of the force about the pivot in N m? 

A 10  0.25 B 10
0.25

 C 10 + 0.25 D 10 – 0.25 

 
 

Which electrical device transfers chemical energy into electrical energy? 

A battery 

B lamp 

C electric motor 

D television 
 
 
32 From which type of energy is electrical energy transferred in a hydroelectric power station? 

A chemical potential energy 

B elastic potential (strain) energy 

C gravitational potential energy 

D nuclear energy 
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220



解：电池工作时发生化学反应，把化学能转化为电能。

故选 A。

针对练习

1.

P0647 | 2025 Oct/Nov | 0654/23 | Q36 | Extended
14 
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What is defined in terms of the electrical work done by a source in moving unit charge around a 
complete circuit? 

A electromotive force (e.m.f.) 

B current 

C potential difference (p.d.) 

D power 
 
 
37 The diagram shows a circuit. 
 

4.0 Ω

6.0 V

6.0 Ω
 

 
Which statement is correct? 

A The current in the 4.0  resistor is 1.0 A. 

B The current in the 4.0  resistor is 1.5 A. 

C The current in the 6.0  resistor is 1.5 A. 

D The current in the 6.0  resistor is 2.5 A. 
 
 
38 A current-carrying conductor is in a magnetic field. This causes a force to act on the conductor. 
 

The current is increased and the magnetic field is reversed. 
 

Which statement describes the force after the changes to the current and the magnetic field? 

A The force is greater and in the opposite direction. 

B The force is greater and in the same direction. 

C The force is the same and in the same direction. 

D The force is the same and in the opposite direction. 
 
 

14 
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391

（2025 Oct/Nov · 0654/23 · Question 36 · Extended）

【答案】A

【解析】设电源所做的电功为 𝑊，移动的电荷量为 𝑄，则
𝐸 = 𝑊

𝑄
故电源移动单位电荷绕完整电路一周所做的电功定义为电动势。故选 A。

2.

P0274 | 2024 May/Jun | 0654/21 | Q35 | Extended

P0275 | 2024 May/Jun | 0654/23 | Q35 | Extended

14 
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33 Which diagram shows a ray of light undergoing total internal reflection? 
 

air

glass

C

incident

ray

air

glass

D

incident

ray

glass

air

A

incident

ray

glass

air

B

incident

ray

 
 
 
34 Which two types of wave cannot travel at the same speed as each other in a vacuum? 

A infrared and gamma 

B ultraviolet and X-rays 

C light and microwaves 

D radio waves and sound 
 
 

The electromotive force (e.m.f.) of a battery is 2.0 V. 
 

Which statement is correct? 

A The battery supplies 0.50 J of energy for every 1.0 C of charge driven around a circuit. 

B The battery supplies 0.50 J of energy for every 2.0 C of charge driven around a circuit. 

C The battery supplies 2.0 J of energy for every 1.0 C of charge driven around a circuit. 

D The battery supplies 2.0 J of energy for every 2.0 C of charge driven around a circuit. 
 
 
36 The potential difference (p.d.) across a 60  resistor is 12 V. 
 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
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34 Which two types of wave cannot travel at the same speed as each other in a vacuum? 

A infrared and gamma 

B ultraviolet and X-rays 

C light and microwaves 

D radio waves and sound 
 
 

The electromotive force (e.m.f.) of a battery is 2.0 V. 

Which statement is correct? 

A The battery supplies 0.50 J of energy for every 1.0 C of charge driven around a circuit. 

B The battery supplies 0.50 J of energy for every 2.0 C of charge driven around a circuit. 

C The battery supplies 2.0 J of energy for every 1.0 C of charge driven around a circuit. 

D The battery supplies 2.0 J of energy for every 2.0 C of charge driven around a circuit. 
 
 
36 The potential difference (p.d.) across a 60  resistor is 12 V. 
 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
 

P0276 | 2025 May/Jun | 0654/22 | Q32 | Extended
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384

（2024 May/Jun · 0654/23 · Question 35 · Extended）

【答案】C

【解析】由 𝐸 = 𝑊
𝑄  得

𝑊 = 𝐸𝑄
𝑊 = 2.0 V × 1.0 C = 2.0 J
故每 1.0 C 电荷获得 2.0 J 能量。故选 C。

3.

P0240 | 2023 Feb/Mar | 0654/12 | Q29 | Core

P0241 | 2024 May/Jun | 0654/11 | Q36 | Core
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34 Which type of electromagnetic wave is emitted by a television remote controller? 

A gamma ()-rays 

B infrared 

C ultraviolet 

D X-rays 
 
 
35 An electric bell is suspended by a rubber band in a glass jar. The hammer hits the bell and makes 

it ring. 
 

rubber band

bell

jar

hammer

to pump 
 

A pump removes air from the jar. The hammer still hits the bell but no sound can be heard. 
 

Why does this happen? 

A A medium is needed to transmit sound waves. 

B The bell cannot vibrate in a vacuum. 

C The pitch of the sound is now outside the range of human hearing. 

D There cannot be an electric current in a vacuum. 
 
 

A cell is connected in a circuit. 
 

Which statement describes how the electromotive force (e.m.f.) of the cell is measured? 

A It is measured in newtons using a newton meter connected in parallel with the cell. 

B It is measured in newtons using a newton meter connected in series with the cell. 

C It is measured in volts using a voltmeter connected in parallel with the cell. 

D It is measured in volts using a voltmeter connected in series with the cell. 
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（2024 May/Jun · 0654/11 · Question 36 · Core）

【答案】C

【解析】电动势的单位是伏特。电压表测量电源两端的电动势时，应并联在电源两端。

故选 C。

221



题型 4：电流是金属中电子流动，交流会反复改方向（考频★★☆☆☆）

知识点 　 电流是带电粒子的定向移动。在金属导线中，能够定向移动的带电粒子是自由电子，因此电

流表现为自由电子的 。

约定的电流方向按正电荷移动方向规定，因此与金属中电子的移动方向相反。

交流电（a.c.）中电子的移动方向会 ：先沿一个方向，再沿相反方向，周而复始。

电流 𝐼  表示单位时间内通过导体横截面的电荷量，𝐼 = 𝑄
𝑡；𝐼  的单位为安培（A）。

答案：定向移动；反复改变

怎么认 　 题目出现金属导线中的电流或交流时，先判断载流粒子及其流动方向是否反复改变。

例题 1

P0552 | 2022 Oct/Nov | 0654/11 | Q31 | Core

P0553 | 2025 Oct/Nov | 0654/12 | Q36 | Core

P0554 | 2023 May/Jun | 0654/12 | Q30 | Core

P0555 | 2023 May/Jun | 0654/13 | Q30 | Core

P0556 | 2023 Oct/Nov | 0654/12 | Q36 | Core
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35 A plastic rod is rubbed with a cloth. The rod becomes positively charged. 
 

Which statement describes why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 

What is a current in a metal wire? 

A a flow of electrons 

B a flow of ions 

C a flow of neutrons 

D a flow of protons 
 
 
37 A lamp is connected in four circuits in turn. 
 

The batteries are identical and the resistors are identical. 
 

In which circuit is the lamp the brightest? 
 

A B

C D
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（2023 Oct/Nov · 0654/12 · Question 36 · Core）

解：金属中能够定向移动的带电粒子是自由电子，电流由带电粒子的定向移动形成。

因此金属导线中的电流是电子流。故选 A。

针对练习

1.

P0552 | 2022 Oct/Nov | 0654/11 | Q31 | Core

P0553 | 2025 Oct/Nov | 0654/12 | Q36 | Core
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35 Light travelling in air passes through a glass block. 
 

Which diagram shows the refraction of the light, with the angle of incidence labelled i and the 
angle of refraction labelled r ? 

 
A B

r

i

r

i

r

i

glass
block

C D

glass
block

r

i

 
 
 

Which quantity is a flow of electrons through an electrical conductor? 

A current 

B power 

C resistance 

D voltage 
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【答案】A

【解析】电子通过导体形成的电荷流动称为电流。

故选 A。

2.

P0268 | 2022 May/Jun | 0654/22 | Q36 | Extended

P0269 | 2025 Feb/Mar | 0654/22 | Q31 | Extended

P0270 | 2024 May/Jun | 0654/21 | Q38 | Extended
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37 Two resistors with different resistances are connected to a power supply. The resistors can be 
connected either in parallel or in series. 

 
Which statement is correct? 

A For resistors in parallel, the currents in the resistors are equal. 

B For resistors in parallel, the potential differences (p.d.s) across the resistors are different. 

C For resistors in series, the currents in the resistors are equal. 

D For resistors in series, the potential differences (p.d.s) across the resistors are equal. 
 
 

There is an alternating current (a.c.) in a metal wire. 
 

Which statement about the current is correct? 

A It is a flow of both positively and negatively charged particles. 

B It is a flow of charged particles, first in one direction then in the opposite direction repeatedly. 

C It is a flow of charged particles in both directions at the same time. 

D It is a flow of charged particles steadily in one direction. 
 
 
39 A 100% efficient step-down transformer has 120 turns on its primary coil and 10 turns on its 

secondary coil. 
 

A 240 V supply provides 48 W of power to the primary coil. 
 

What is the current in the secondary coil? 

A 0.017 A B 0.2 A C 2.4 A D 20 A 
 
 
40 A proton has charge q and mass m. A neutron has no charge and mass m. 
 

Which row shows the charge and mass of an alpha ()-particle? 
 

 charge mass 

A 2q 2m 

B 2q 4m 

C 4q 2m 

D 4q 4m 
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【答案】B

【解析】交流电中，带电粒子先沿一个方向运动，再沿相反方向运动，并反复改变方向。

故选 B。
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题型 5：以导线长度和横截面积比较电阻（考频★★★☆☆）

知识点 　 均匀导线的电阻满足 𝑅 = 𝜌 𝑙
𝐴，其中 𝜌 为材料的电阻率。

同种材料且温度不变时，𝜌 相同；𝑙、𝐴、𝑅 的单位分别为 m、m2、ohm，𝜌 的单位为 ohm m。
在这些条件下，电阻与导线长度成 ，与横截面积成 ；若横截面为圆形，则 𝐴 = 𝜋 𝑑2

4 。

电源电压不变时，由 𝐼 = 𝑉
𝑅，电阻减小，电流 。

答案：正比；反比；增大

怎么认 　 题目出现同种材料导线的长度、横截面积或直径变化时，先由 𝑅 = 𝜌 𝑙
𝐴  比较电阻。

例题 1

P0579 | 2024 May/Jun | 0654/22 | Q39 | Extended

P0580 | 2022 Oct/Nov | 0654/21 | Q36 | Extended
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A resistance wire of cross-sectional area A and length l has resistance R. 
 

A

l  
 

Wires X, Y and Z are made of the same material as the first wire but have different dimensions  
as shown. 

 

2A2A A

2l
2ll

wire Ywire X wire Z  
 

Which of the wires X, Y and Z has resistance R ? 

A wire X 

B wire Y 

C wire Z 

D none of them 
 
 
37 A battery of electromotive force (e.m.f.) 10 V is connected to two lamps X and Y. 
 

X Y10 V

2.0 A

 
 

The current in lamp Y is 2.0 A. 
 

The power of lamp Y is half the power of lamp X. 
 

How much energy is transferred by the battery in 1.0 minute? 

A 30 J B 1800 J C 2400 J D 3600 J 
 
 
38 The current in an electric heater during normal use is 11 A. 
 

What is an appropriate rating for a fuse to protect the heater? 

A 3 A B 10 A C 13 A D 36 A 
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解：同种材料，𝜌 相同，由导线电阻关系得

𝑅𝑋 = 𝜌 𝑙
2𝐴 = 1

2𝑅
𝑅𝑌 = 𝜌 2𝑙

2𝐴 = 𝑅
𝑅𝑍 = 𝜌2𝑙

𝐴 = 2𝑅
故选 B。

针对练习
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A wire of length l and cross-sectional area X has resistance R. 
 

Which wire has resistance 4R? 
 

 length of wire cross-sectional 
area of wire 

A 2l 2X 

B 2l 1
2 X  

C 1
2 l  2X 

D 1
2 l  1

2 X  
 
 
37 There is a current of 3.0 A in a resistor. The potential difference across the resistor is 3.0 V. 
 

How much electrical energy is transferred to other forms in 3.0 minutes? 

A 3.0 J B 9.0 J C 540 J D 1620 J 
 
 
38 The current in an electric heater is 10 A when in normal use. The heater circuit contains a fuse. 
 

What is the purpose of the fuse and what is a suitable rating for the fuse? 
 

 purpose of fuse suitable fuse 
rating / A 

A maintains a constant current   9 

B maintains a constant current 13 

C protects the circuit from the effects of overheating   9 

D protects the circuit from the effects of overheating 13 
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【答案】B

【解析】同种材料，由电阻比得
𝑅𝐵
𝑅 = (2 𝑙

𝑙)(
𝑋
𝑋
2
) = 4

故选 B。

2.
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33 A ray of light travels from glass into air. 
 

normal

ray of
light

air
glass

 
 

In which direction is the light refracted and how does the speed of the light change? 
 

 direction of refracted light speed of light 

A bends away from the normal decreases 

B bends away from the normal increases 

C bends towards the normal decreases 

D bends towards the normal increases 
 
 
34 Gamma rays and microwaves are both electromagnetic radiations. 
 

Which statement about their frequencies and speeds in a vacuum is correct? 

A Gamma rays have greater frequencies than microwaves and travel at a greater speed. 

B Gamma rays have greater frequencies than microwaves and travel at the same speed. 

C Gamma rays have smaller frequencies than microwaves and travel at a greater speed. 

D Gamma rays have smaller frequencies than microwaves and travel at the same speed. 
 
 
35 Which statement about the core of an electromagnet is correct? 

A It is made of soft iron because soft iron is easy to magnetise. 

B It is made of soft iron because soft iron does not lose its magnetism easily. 

C It is made of steel because steel is easy to magnetise. 

D It is made of steel because steel loses its magnetism easily. 
 
 

A wire of a certain length has a resistance of 8.0 . A second wire made of the same material has 
double the length and double the cross-sectional area of the first wire. 

 
What is the resistance of the second wire? 

A 4.0  B 8.0  C 16  D 32  
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【答案】B

【解析】同种材料，由电阻比得
𝑅2
𝑅1

= (2 𝑙
𝑙)(

𝐴
2𝐴) = 1

𝑅2 = 8.0 ohm
故选 B。

3.
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P0603 | 2024 Oct/Nov | 0654/21 | Q36 | Extended
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33 The diagram shows how a thin, converging lens forms an image of an object. 
 

One principal focus of the lens is labelled F. 
 

object F

lens

 
 

How is the image described? 

A enlarged, upright and real 

B enlarged, upright and virtual 

C diminished, inverted and real 

D diminished, inverted and virtual 
 
 
34 Which statement about sound is correct? 

A An echo is produced by refraction of sound waves. 

B The amplitude of a sound wave affects the pitch of a sound. 

C The approximate range of audible frequencies for a human is 20 Hz–20 kHz. 

D Sound waves travel more quickly in a vacuum than in air. 
 
 
35 A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

Why does this happen? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 

The resistance of a wire is 20 . A second wire is made of the same material. The second wire is 
four times as long and has half the cross-sectional area of the first wire. 

 
What is the resistance of the second wire? 

A 10  B 40  C 80  D 160  
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【答案】D

【解析】同种材料，由电阻比得
𝑅2
𝑅1

= (4 𝑙
𝑙)(

𝐴
𝐴
2
) = 8

𝑅2 = 8 × 20 ohm = 160 ohm
故选 D。
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34 What is the definition of the refractive index n of a substance? 

A 
substance the in light of speed
vacuum a in light of speed

 

B 
vacuum a in light of speed
substance the in light of speed

 

C frequency of light in a vacuum
frequency of light in the substance

 

D 
vacuum a in light offrequency 
substance the in light offrequency 

 

 
 
35 The electromagnetic spectrum includes radio waves, infrared waves and X-rays. 
 

What is the correct sequence of these waves in order of increasing wavelength (smallest 
wavelength first)? 

A infrared waves, radio waves, X-rays 

B infrared waves, X-rays, radio waves 

C X-rays, infrared waves, radio waves 

D X-rays, radio waves, infrared waves 
 
 

The diagram shows a wire of length l and diameter d. 
 

l

d

 
 

Which pair of changes must increase the resistance of the wire? 

A decreasing l and decreasing d 

B decreasing l and increasing d 

C increasing l and decreasing d 

D increasing l and increasing d 
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【答案】C

【解析】由圆形导线的横截面积和导线电阻关系得

𝑅 = 𝜌 𝑙
𝐴 = 4𝜌 𝑙

𝜋𝑑2

增大 𝑙 且减小 𝑑 时，𝑅 增大，故选 C。
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35 Which row shows the type of electromagnetic wave used in each application? 
 

 television remote 
controllers satellite television 

A infrared microwaves 

B infrared ultraviolet 

C microwaves microwaves 

D microwaves ultraviolet 
 
 
36 A student makes an electromagnet with a steel core. 
 

There is a problem with the electromagnet. 
 

Which problem with the electromagnet is caused by using a steel core? 

A The electromagnet does not become magnetised. 

B The electromagnet has the same type of magnetic pole at each end. 

C The electromagnet remains magnetised when it is switched off. 

D The electromagnet repels unmagnetised magnetic materials. 
 
 
37 There is a current of 100 mA in a circuit. 
 

How much charge flows through the circuit in 1.5 minutes? 

A 0.15 C B 9.0 C C 150 C D 9000 C 
 
 

A student connects a length of metal resistance wire to a battery. 
 

metal resistance wire

current

 
 

Which change increases the current in the resistance wire? 

A connecting a second wire in series with the first wire 

B heating the wire 

C making the wire shorter 

D making the wire thinner 
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C The electromagnet remains magnetised when it is switched off. 

D The electromagnet repels unmagnetised magnetic materials. 
 
 
37 There is a current of 100 mA in a circuit. 
 

How much charge flows through the circuit in 1.5 minutes? 

A 0.15 C B 9.0 C C 150 C D 9000 C 
 
 

A student connects a length of metal resistance wire to a battery. 

metal resistance wire

current

 
 

Which change increases the current in the resistance wire? 

A connecting a second wire in series with the first wire 

B heating the wire 

C making the wire shorter 

D making the wire thinner 
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（2025 May/Jun · 0654/22 · Question 38 · Extended）

【答案】C

【解析】电池电压不变，由导线电阻关系，缩短导线使 𝑅 减小。

由电流、电压和电阻的关系得

𝐼 = 𝑉
𝑅

故 𝐼  增大，故选 C。

题型 6：先以吸引排斥判电荷符号，再解释电子得失（考频★★☆☆☆）

知识点 　 同种电荷相互 ，异种电荷相互 ；这一关系适用于两物体都带电的情况。

物体得到电子后带负电，失去电子后带正电；摩擦起电时转移的是 ，质子仍束缚在原子核中。

电荷量的单位为库仑，符号为 C。

答案：排斥；吸引；电子

怎么认 　 题目出现带电物体相互吸引或排斥，并问电荷符号或电子得失时，先由力的方向判断电荷异

同。

例题 1

P0315 | 2025 May/Jun | 0654/11 | Q31 | Core

P0316 | 2023 May/Jun | 0654/11 | Q36 | Core
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Two insulators are charged by rubbing them with a cloth. 
 

After this, the charged insulators repel each other. 
 

Which statement is a possible description of how the insulators become charged? 

A One gained electrons and the other gained protons. 

B One gained electrons and the other lost electrons. 

C They both lost electrons. 

D They both lost protons. 
 
 
37 A battery of e.m.f. V is connected across a resistor of resistance R. There is a current in the 

resistor. 
 

R

V

current  
 

Which row shows two changes that both increase the current in the resistor? 
 

 change 1 change 2 

A decrease V decrease R 

B decrease V increase R 

C increase V decrease R 

D increase V increase R 
 
 
38 Fuses are used in domestic electric circuits. 
 

Which statement about fuses is correct? 

A A fuse is connected in the live wire. 

B A fuse is connected in the neutral wire. 

C A 3.0 A fuse produces a current of exactly 3.0 A in the circuit. 

D A 3.0 A fuse produces a minimum current of 3.0 A in the circuit. 
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374

（2023 May/Jun · 0654/11 · Question 36 · Core；同题：2023 May/Jun · 0654/21 · Question 35 · Extended）

解：两绝缘体相互排斥，故带同种电荷。

摩擦起电时转移的是电子；两者均失去电子时都带正电，符合题意。

故选 C。

225



针对练习

1.

P0562 | 2024 Feb/Mar | 0654/12 | Q35 | Core
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34 A student claps his hands once when standing 100 m away from a large wall. 
 

The speed of sound in air is 330 m / s. 
 

How long after clapping does the student hear an echo? 

A 0.30 s B 0.61 s C 1.7 s D 3.3 s 
 
 

Two charged rods X and Y repel each other. 
 

Which row gives a possible description of how the rods became charged? 
 

 X charged by Y charged by 

A gaining electrons gaining electrons 

B gaining electrons losing protons 

C losing electrons gaining electrons 

D losing electrons losing protons 
 
 
36 There is a current of 4.0 A in a resistor and a potential difference (p.d.) of 12 V across it. 
 

What is the resistance of the resistor? 

A 0.33  B 3.0  C 8.0  D 48  
 
 
37 The current in an electric heater is 6.0 A when in normal use. 
 

Four fuses with different ratings are available to protect the wire to the heater. 
 

Which fuse is most suitable? 

A 1 A B 5 A C 8 A D 20 A 
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P0564 | 2022 Oct/Nov | 0654/12 | Q38 | Core

P0565 | 2023 May/Jun | 0654/12 | Q35 | Core
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377

（2024 Feb/Mar · 0654/12 · Question 35 · Core）

【答案】A

【解析】两带电棒相互排斥，故带同种电荷。

两棒均得到电子时都带负电，且起电过程中电子能够转移，质子不能转移。

故选 A。

2.

P0320 | 2026 Feb/Mar | 0654/12 | Q32 | Core

P0321 | 2023 Oct/Nov | 0654/11 | Q36 | Core
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Three charged balls P, Q and R are suspended by insulating threads. Ball P is negatively 
charged. 

 
Ball Q is brought close to ball P. The balls move away from each other. 

 

– P Q 

insulating thread

 
 

Ball Q is now brought close to ball R. The balls move closer to each other. 
 

Q R 
 

What are the signs of the charges on ball Q and ball R? 
 

 ball Q ball R 

A negative negative 

B negative positive 

C positive negative 

D positive positive 
 
 
37 Which two electrical quantities are measured in the same unit? 

A current and potential difference (p.d.) 

B current and electromotive force (e.m.f.) 

C potential difference (p.d.) and electromotive force (e.m.f.) 

D potential difference (p.d.) and resistance 
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（2023 Oct/Nov · 0654/11 · Question 36 · Core；同题：2023 Oct/Nov · 0654/21 · Question 36 · Extended）

【答案】B

【解析】Q 与带负电的 P 相互排斥，故 Q 带负电。

Q 与带电的 R 相互吸引，故 R 与 Q 带异种电荷，即 R 带正电。

故选 B。

226



3.

P0566 | 2023 May/Jun | 0654/13 | Q35 | Core

P0567 | 2023 May/Jun | 0654/11 | Q37 | Core

P0568 | 2024 Oct/Nov | 0654/11 | Q35 | Core
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33 A ray of light travels from air into a parallel-sided glass block and then back into air. 
 

Which diagram shows the path of the light? 
 

A B

C D

 
 
 
34 Which electromagnetic waves have the lowest frequency? 

A gamma 

B infrared 

C ultraviolet 

D radio 
 
 

Object P is positively charged and object Q is negatively charged. 
 

Which row describes the force between P and Q and explains how they became charged? 
 

 force between 
P and Q 

charge on P 
caused by 

charge on Q 
caused by 

A attractive gaining electrons losing electrons 

B attractive losing electrons gaining electrons 

C repulsive gaining electrons losing electrons 

D repulsive losing electrons gaining electrons 
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Object P is positively charged and object Q is negatively charged. 
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378

（2024 Oct/Nov · 0654/11 · Question 35 · Core）

【答案】B

【解析】P、Q 分别带正、负电，异种电荷相互吸引。

P 带正电是因失去电子，Q 带负电是因得到电子。

故选 B。

题型 7：灯丝发热增阻使电流—电压曲线逐渐变平（考频★★☆☆☆）

知识点 　 电阻定义为导体两端电压与通过导体的电流之比，𝑅 = 𝑉
𝐼；电压、电流、电阻的单位分别为

伏特、安培和 。

金属灯丝两端电压升高时，电流增大，灯丝温度升高，电阻随之 。

在电流-电压图像中，电阻增大时，相同电压增量引起的电流增量逐渐 ，曲线逐渐变平。

答案：欧姆；增大；减小

227



怎么认 　 题目出现灯丝灯泡的电流-电压图像或问电流增大后的温度、电阻时，先判断灯丝发热使电阻

增大。

例题 1

P0589 | 2022 Oct/Nov | 0654/13 | Q36 | Core

P0590 | 2023 Oct/Nov | 0654/22 | Q36 | Extended
14 
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Which graph is the current–voltage characteristic of a filament lamp? 
 

current

voltage0

A

0

current

voltage0

B

0

current

voltage0

C

0

current

voltage0

D

0
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Which graph is the current–voltage characteristic of a filament lamp? 
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389

（2023 Oct/Nov · 0654/22 · Question 36 · Extended）

解：灯丝中电流增大时，温度升高，电阻增大。

由电阻定义，

𝑅 = 𝑉
𝐼

电阻越大，相同电压增量引起的电流增量越小，图线逐渐变平。

故选 D。

228



针对练习

1.

P0602 | 2023 Oct/Nov | 0654/21 | Q37 | Extended
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Which graph shows the current–voltage characteristics of an ohmic resistor and a filament lamp? 
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38 A battery is connected in a circuit to a 3.0  resistor, a 6.0  resistor and two ammeters P and Q. 
 

A

A

Q
P 3.0 Ω

6.0 Ω
 

 
What is the combined resistance of the two resistors and which ammeter has the greater 
reading? 

 

 combined 
resistance /  

ammeter with 
greater reading 

A less than 3.0 P 

B less than 3.0 Q 

C 9.0 P 

D 9.0 Q 
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38 A battery is connected in a circuit to a 3.0  resistor, a 6.0  resistor and two ammeters P and Q. 
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Q
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P0604 | 2022 May/Jun | 0654/21 | Q36 | Extended

P0605 | 2023 Oct/Nov | 0654/22 | Q31 | Extended
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391

（2023 Oct/Nov · 0654/21 · Question 37 · Extended）

【答案】A

【解析】欧姆电阻温度不变时，𝐼  与 𝑉  成正比，图线是通过原点的直线。

灯丝灯泡的电流增大时，温度升高，电阻增大，图线逐渐变平。

故选 A。
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The current–voltage characteristic for a filament lamp is shown. 
 

0
0

current

voltage  
 

As the current increases, what happens to the temperature of the lamp filament and what 
happens to the resistance of the lamp filament? 

 

 temperature of 
lamp filament 

resistance of 
lamp filament 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
36 A 12  resistor is connected in parallel with a 6.0  resistor. 
 

What is the combined resistance of the two resistors? 

A 0.25  B 4.0  C 9.0  D 18  
 
 
37 An electric motor is connected to a power supply by insulated wires. The circuit is protected by a 

fuse, but the wires become hot. 
 

+

–

motorMpower
supply

 
 

Which change prevents the wires from becoming so hot? 

A Connect a second identical fuse in the circuit. 

B Use a fuse with a higher current rating. 

C Use thicker connecting wires. 

D Use thicker insulation on the connecting wires. 
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【答案】D

【解析】电流增大时，灯丝的热效应增强，灯丝温度升高。

金属灯丝的温度升高，电阻增大。

故选 D。

题型 8：先秒和安培统一单位再用 Q=It（考频★★☆☆☆）

知识点 　 电流表示 内通过导体横截面的电荷量，𝐼 = 𝑄
𝑡，变形得 𝑄 = 𝐼𝑡。

式中 𝑄 的单位为 C，𝐼  的单位为 A，𝑡 的单位为 s。
当电流不变，或 𝐼  表示该段时间内的平均电流时，上述关系成立。

计算前把分钟换成 ，把毫安换成 ；1 min = 60 s，1000 mA = 1 A。
答案：单位时间；s；A

怎么认 　 题目出现电荷量、电流和时间中的两个量并求第三个量时，先把时间统一为 s、电流统一为 A。

例题 1

P0569 | 2022 Oct/Nov | 0654/23 | Q36 | Extended
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A charge of 480 C passes through a wire in 3.0 minutes. 
 

What is the average current in the wire? 

A 2.7 A B 24 A C 160 A D 1440 A 
 
 
37 What is an advantage of connecting lamps in parallel in a circuit, rather than in series? 

A The lamps do not use as much energy. 

B The lamps last longer before failing. 

C The potential difference (p.d.) across each lamp is smaller. 

D When one lamp fails, all the others remain lit. 
 
 
38 A device that is designed to protect a circuit contains a thin wire. When there is a large current  

in the circuit, the thin wire melts and cuts off the supply. 
 

What is the device? 

A fuse 

B lamp 

C resistor 

D thermistor 
 
 
39 A current-carrying wire is placed between the poles of a magnet, as shown. 
 

The current direction in the wire is shown. 
 

A force is produced on the wire. 
 

In which labelled direction does the force act? 
 

B

D

CA

current

wire

S N
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（2022 Oct/Nov · 0654/23 · Question 36 · Extended）

解：由 1 min = 60 s，得
𝑡 = 3.0 × 60 = 180 s
由 𝐼 = 𝑄

𝑡，得

𝐼 = 480
180 ≈ 2.7 A

故选 A。
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33 A wave has an amplitude, a frequency and a wavelength. 
 

Three definitions for these quantities are given. 
 

1 the maximum displacement from the rest position 

2 the number of wavefronts passing a point in unit time 

3 the distance between two adjacent wave crests 
 

Which definition corresponds to each quantity? 
 

 amplitude frequency wavelength 

A 1 2 3 

B 1 3 2 

C 2 3 1 

D 3 1 2 
 
 
34 A thin converging lens produces a real image of an object. 
 

What happens to the image as the object is moved away from the lens? 

A It becomes larger and stays inverted. 

B It becomes larger and stays upright. 

C It becomes smaller and stays inverted. 

D It becomes smaller and stays upright. 
 
 
35 A bar of soft iron and a bar of steel are held in contact with a strong magnet. 
 

Both bars become magnetised. 
 

The two bars are now moved away from the magnet. 
 

Which statement about the bars is correct? 

A Both bars lose their magnetism. 

B Neither of the bars loses its magnetism. 

C The soft iron bar loses its magnetism but the steel bar retains its magnetism. 

D The steel bar loses its magnetism but the soft iron bar retains its magnetism. 
 
 

The current in an ammeter is 1.5 A. 
 

How much charge passes through the ammeter in one minute? 

A 0.025 C B 1.5 C C 40 C D 90 C 
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（2024 May/Jun · 0654/21 · Question 36 · Extended）

【答案】D

【解析】由 1 min = 60 s，得
𝑡 = 1 × 60 = 60 s
由 𝑄 = 𝐼𝑡，得
𝑄 = 1.5 × 60 = 90 C
故选 D。

2.

P0684 | 2023 Feb/Mar | 0654/12 | Q38 | Core

P0685 | 2025 May/Jun | 0654/12 | Q37 | Core

P0686 | 2024 Feb/Mar | 0654/22 | Q29 | Extended

P0687 | 2025 May/Jun | 0654/22 | Q37 | Extended
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35 Which row shows the type of electromagnetic wave used in each application? 
 

 television remote 
controllers satellite television 

A infrared microwaves 

B infrared ultraviolet 

C microwaves microwaves 

D microwaves ultraviolet 
 
 
36 A student makes an electromagnet with a steel core. 
 

There is a problem with the electromagnet. 
 

Which problem with the electromagnet is caused by using a steel core? 

A The electromagnet does not become magnetised. 

B The electromagnet has the same type of magnetic pole at each end. 

C The electromagnet remains magnetised when it is switched off. 

D The electromagnet repels unmagnetised magnetic materials. 
 
 

There is a current of 100 mA in a circuit. 
 

How much charge flows through the circuit in 1.5 minutes? 

A 0.15 C B 9.0 C C 150 C D 9000 C 
 
 
38 A student connects a length of metal resistance wire to a battery. 
 

metal resistance wire

current

 
 

Which change increases the current in the resistance wire? 

A connecting a second wire in series with the first wire 

B heating the wire 

C making the wire shorter 

D making the wire thinner 
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（2025 May/Jun · 0654/22 · Question 37 · Extended）

【答案】B

【解析】由 1000 mA = 1 A，得
𝐼 = ( 100

1000) A = 0.100 A
𝑡 = 1.5 × 60 = 90 s
由 𝑄 = 𝐼𝑡，得 𝑄 = 0.100 × 90 = 9.0 C。故选 B。

题型 9：比较手持导体和绝缘体能否保存摩擦电荷（考频★☆☆☆☆）

知识点 　 摩擦起电是电子在不同材料之间转移的现象；得到电子的物体带负电，失去电子的物体带正

电。

导体内的电荷能够移动，手持导体时，电荷可经人体流向大地，不能保存摩擦产生的 。

绝缘体内的电荷不能自由移动，在干燥条件下能保存摩擦电荷；相互摩擦的绝缘体带 电荷而相

互吸引。电荷量的单位是库仑，符号为 C。

答案：静电荷；异种

231



怎么认 　 题目出现手持金属棒或塑料棒与干布摩擦并判断作用力时，先判断棒能否保存摩擦电荷。

例题 1
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37 Which equation relates resistance R to current I and voltage V ? 

A R = I  V B R = 
V
I  C R = 

I
V  D R = I – V 

 
 

A student holds an iron rod in one hand and a dry cotton cloth in the other hand. The student rubs 
the iron rod with the cotton cloth several times. Next the student holds the cloth close to the  
iron rod. 

 

rod rubbed with cloth

cloth

rod

cloth held close to rod

cloth

rod

 
 

The student then repeats this procedure with an identical dry cotton cloth and a plastic rod. 
 

Which row shows the force between the iron rod and cloth and between the plastic rod and cloth 
when they are held close to each other after rubbing? 

 

 
force between 

iron rod  
and cloth 

force between 
plastic rod  
and cloth 

A attraction no force 

B no force attraction 

C no force repulsion 

D repulsion repulsion 
 
 
39 An atom emits radiation by radioactive decay. 
 

Which part of the atom is the radiation emitted from? 

A stable orbiting electrons 

B stable nucleus 

C unstable orbiting electrons 

D unstable nucleus 
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343
375

（2025 Feb/Mar · 0654/12 · Question 38 · Core）

解：铁棒是导体，且由手握住，摩擦产生的电荷经人体流向大地，铁棒不能保存静电荷，故铁棒与棉布之

间无静电力。

塑料棒是绝缘体，在干燥条件下能保存摩擦产生的电荷；塑料棒与棉布带异种电荷，二者相互吸引。故选 

B。

题型 10：选能覆盖读数的最小合适电压表量程（考频★☆☆☆☆）

知识点 　 电压表的量程表示能够测量的电压范围，量程上下限与被测电压必须使用相同单位。

测量时，被测电压必须 量程范围内；多个量程均能测量时，应选量程上限最接近且 被

测电压的量程。

1 kV = 1000 V，1 V = 1000 mV。
答案：落在；不小于

怎么认 　 题目出现预期电压和多个量程时，先统一单位，再选能覆盖读数的最小量程。

例题 1

P0598 | 2025 May/Jun | 0654/21 | Q38 | Extended
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35 A sound wave travels through air. 
 

Which statement describes the behaviour of air particles as the sound wave travels? 

A Air particles move backwards and forwards in a rarefaction, but up and down in  
a compression. 

B Air particles move more slowly in a rarefaction than in a compression. 

C Air particles are further apart in a rarefaction than in a compression. 

D Air particles are in a region of higher pressure in a rarefaction than in a compression. 
 
 

An electrician has a voltmeter that can be switched to different voltage ranges. 
 

The voltmeter needs to measure a voltage of 240 V. 
 

Which voltage range is the most suitable? 

A 0 –1000 mV B 0 –200 V C 0 –500 V D 5 –250 kV 
 
 
37 A magnet is dropped through a coil from a height of h cm. 
 

The coil has n turns and is connected to a voltmeter. 
 

Vcoil with
n turns

h

magnet

 
 

Which row gives the values of h and n that produce the greatest induced electromotive  
force (e.m.f.)? 

 
 h / cm n 

A   5 200 

B   5 400 

C 10 200 

D 10 400 
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解：统一用 V 表示，

1000 mV = 1 V
1 V < 200 V < 240 V < 500 V < 5 kV
故 0–500 V 能覆盖 240 V，且量程上限最接近被测电压。故选 C。

题型 11：先从电压电阻求电流，再连接电荷与时间（考频★☆☆☆☆）

知识点 　 电流表示单位时间内通过导体横截面的电荷量，𝐼 = 𝑄
𝑡。

对阻值不变的电阻，𝑉 = 𝐼𝑅，所以 𝐼 = 。

电流已知时，𝑄 = ，𝑡 = 。

𝑉、𝐼、𝑅、𝑄、𝑡 的单位分别为 V、A、Ω、C、s。

答案：𝑉
𝑅；𝐼𝑡；𝑄

𝐼

怎么认 　 题目出现电压、电阻，并求电荷量或电荷通过所需时间时，先由 𝐼 = 𝑉
𝑅  求电流。

例题 1

P0594 | 2026 May/Jun | 0654/22 | Q28 | Extended

P0595 | 2022 May/Jun | 0654/23 | Q36 | Extended
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35 An iron bar XY is brought near to a magnet. Magnetic poles are induced in the iron bar. 
 

X Y S N

iron bar magnet  
 

What are the magnetic poles induced at X and Y? 
 

 pole at X pole at Y 

A N N 

B N S 

C S N 

D S S 
 
 

A battery with an electromotive force (e.m.f.) of 6.0 V is connected to a 30  resistor. 
 

How much charge flows through the battery in 5.0 s? 

A 1.0 C B 25 C C 36 C D 900 C 
 
 
37 Which row shows how lamps are connected in a lighting circuit in a house and gives an 

advantage of connecting them in this way? 
 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 
38 A transformer increases the voltage from a power station in order to transfer electricity along 

transmission cables. 
 

How does increasing the voltage affect the current in the cables and how does it affect the 
efficiency of energy transfer? 

 
 current efficiency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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解：由 𝑉 = 𝐼𝑅 得

𝐼 = 𝑉
𝑅 = 6.0

30 = 0.20 A。
由 𝑄 = 𝐼𝑡 得
𝑄 = 0.20 × 5.0 = 1.0 C。
故选 A。

针对练习

1.

P0594 | 2026 May/Jun | 0654/22 | Q28 | Extended

P0595 | 2022 May/Jun | 0654/23 | Q36 | Extended

P0596 | 2024 May/Jun | 0654/23 | Q36 | Extended
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33 Which diagram shows a ray of light undergoing total internal reflection? 
 

air

glass

C

incident

ray

air

glass

D

incident

ray

glass

air

A

incident

ray

glass

air

B

incident

ray

 
 
 
34 Which two types of wave cannot travel at the same speed as each other in a vacuum? 

A infrared and gamma 

B ultraviolet and X-rays 

C light and microwaves 

D radio waves and sound 
 
 
35 The electromotive force (e.m.f.) of a battery is 2.0 V. 
 

Which statement is correct? 

A The battery supplies 0.50 J of energy for every 1.0 C of charge driven around a circuit. 

B The battery supplies 0.50 J of energy for every 2.0 C of charge driven around a circuit. 

C The battery supplies 2.0 J of energy for every 1.0 C of charge driven around a circuit. 

D The battery supplies 2.0 J of energy for every 2.0 C of charge driven around a circuit. 
 
 

The potential difference (p.d.) across a 60  resistor is 12 V. 
 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
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C The battery supplies 2.0 J of energy for every 1.0 C of charge driven around a circuit. 
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The potential difference (p.d.) across a 60  resistor is 12 V. 

How much time does it take for a charge of 100 C to pass through the resistor? 

A 0.0020 s B 0.050 s C 20 s D 500 s 
 

P0597 | 2022 Feb/Mar | 0654/22 | Q35 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

368

389

（2024 May/Jun · 0654/23 · Question 36 · Extended）

【答案】D

【解析】由 𝑉 = 𝐼𝑅 得

𝐼 = 𝑉
𝑅 = 12

60 = 0.20 A。
由 𝐼 = 𝑄

𝑡  得

𝑡 = 𝑄
𝐼 = 100

0.20 = 500 s。
故选 D。

题型 12：先求电功率再以能量反求工作时间（考频★☆☆☆☆）

知识点 　 用电器传递电能的快慢用电功率表示，电功率等于单位时间内传递的能量，即 𝑃 = 𝐸
𝑡。

用电器两端的电势差为 𝑉、通过的电流为 𝐼  时，电功率 𝑃 = ；在电流和电势差不变时，𝐸 = 𝑃𝑡。
𝑃  的单位是瓦特（W），𝐸 的单位是焦耳（J），𝑡 的单位是 。

答案：𝐼𝑉；s

233



怎么认 　 题目出现电流、电压、传递的能量并求时间时，先由 𝑃 = 𝐼𝑉  求电功率。

例题 1

P0598 | 2025 May/Jun | 0654/21 | Q38 | Extended

P0599 | 2026 May/Jun | 0654/21 | Q36 | Extended

P0600 | 2024 Feb/Mar | 0654/22 | Q36 | Extended

P0601 | 2025 May/Jun | 0654/23 | Q37 | Extended

12 
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34 Which row describes all electromagnetic waves? 
 

 type of wave 
s/m

 vacuum a in speed eapproximat
  

 

A longitudinal 300 

B longitudinal 300 million 

C transverse 300 

D transverse 300 million 
 
 
35 An iron bar is placed within the magnetic field of a permanent magnet. 
 

What happens to the iron bar? 

A It becomes an induced permanent magnet. 

B It becomes an induced temporary magnet. 

C It becomes negatively charged. 

D It becomes positively charged. 
 
 
36 The diagram shows two 30  resistors and an ammeter connected to a 120 V battery. 
 

A
30 Ω

120 V

30 Ω

 
 

What is the reading on the ammeter? 

A 0.25 A B 0.50 A C 2.0 A D 4.0 A 
 
 

There is a current of 0.50 A in a lamp when the potential difference (p.d.) across the lamp is 12 V. 
 

How much time does it take for the lamp to transfer 100 J of energy? 

A 0.060 s B 4.2 s C 17 s D 600 s 
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解：由 𝑃 = 𝐼𝑉  得

𝑃 = 0.50 × 12 = 6.0 W
由 𝐸 = 𝑃𝑡 得
𝑡 = 𝐸

𝑃 = 100 J
6.0 W ≈ 17 s

故选 C。
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专题 17 串并联、电路与电功率

17.1 串并联、电路与电功率

题型 1：串联电阻相加、并联电阻小于每一支路（考频★★★☆☆）

知识点 　 电阻串联时，各电阻中的电流相同，总电阻等于各电阻之 ：𝑅总 = 𝑅1 + 𝑅2 + …。

电阻并联时，各支路两端电压相同， 1
𝑅总

= 1
𝑅1

+ 1
𝑅2

+ …，总电阻 任一支路电阻。

𝑛 个相同电阻并联时，𝑅总 = 𝑅
𝑛；电阻的单位是 ，符号为 Ω。

答案：和；小于；欧姆

怎么认 　 题目出现电阻首尾相接、跨接同两点或求总电阻时，先判定串联或并联。

例题 1

P0237 | 2022 Oct/Nov | 0654/13 | Q32 | Core

P0238 | 2025 May/Jun | 0654/11 | Q37 | Core
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A 12  resistor is connected in parallel with a 17  resistor. 
 

Which statement about the combined resistance of the two resistors is correct? 

A It must be equal to 29 . 

B It must be greater than 12  but less than 17 . 

C It must be greater than 17  but less than 29 . 

D It must be less than 12 . 
 
 
38 The voltage across an electric heater is 240 V and the current in the heater is 3.0 A. 
 

The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 
40 What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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解：两电阻并联，总电阻小于任一支路电阻。

𝑅总 < 12 Ω
故选 D。

针对练习

1.

P0671 | 2026 May/Jun | 0654/11 | Q38 | Core

P0672 | 2026 Feb/Mar | 0654/12 | Q37 | Core

P0673 | 2025 Oct/Nov | 0654/12 | Q38 | Core
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37 The table shows the voltage across and the current in four lamps. 
 

Which lamp has the greatest resistance? 
 

 voltage / V current / A 

A 2.0 0.40 

B 4.0 0.50 

C 6.0 2.0 

D 12 3.0 
 
 

A 4.0  resistor is connected in parallel with an 8.0  resistor. 
 

What is their combined resistance? 

A less than 4.0  

B between 4.0  and 8.0  

C between 8.0  and 12.0  

D exactly 12.0  
 
 
39 A box is made from aluminium that is 20 mm thick. 
 

Which statement explains why this box is not used to store all types of radioactive materials? 

A It only prevents the escape of -particles and -particles. 

B It only prevents the escape of -particles. 

C It only prevents the escape of -particles and -rays. 

D It only prevents the escape of -rays. 
 
 
40 Which type of force keeps an object in orbit around the Sun and which type of force forms a 

protostar? 
 

 
force keeping an 

object in orbit 
around the Sun 

force that forms  
a protostar 

A gravitational magnetic 

B gravitational gravitational 

C magnetic magnetic 

D magnetic gravitational 
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【答案】A

【解析】两电阻并联，总电阻小于较小的支路电阻。

𝑅总 < 4.0 Ω
故选 A。
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2.
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A student connects a circuit as shown. 

 

10 Ω

15 Ω  
 

What is the total resistance of the circuit? 

A 5.0 Ω B 10 Ω C 15 Ω D 25 Ω
 
 
39 A radiation detector is in a box made from aluminium that is 3 cm thick. 
 

The box is on top of a radioactive rock. 
 

Which radiation from the rock is the detector able to detect? 

A -particles only 

B -particles only 

C -rays only 

D -particles and -rays 
 
 
40 What is the approximate diameter of the Milky Way galaxy? 

A 105
 km 

B 108
 km 

C 105 light-years 

D 108 light-years 
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【答案】D

【解析】图中两个电阻串联。

𝑅总 = 10 Ω + 15 Ω = 25 Ω
故选 D。

3.
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35 The current–voltage characteristic for a filament lamp is shown. 
 

0
0

current

voltage  
 

As the current increases, what happens to the temperature of the lamp filament and what 
happens to the resistance of the lamp filament? 

 

 temperature of 
lamp filament 

resistance of 
lamp filament 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 

A 12  resistor is connected in parallel with a 6.0  resistor. 
 

What is the combined resistance of the two resistors? 

A 0.25  B 4.0  C 9.0  D 18  
 
 
37 An electric motor is connected to a power supply by insulated wires. The circuit is protected by a 

fuse, but the wires become hot. 
 

+

–

motorMpower
supply

 
 

Which change prevents the wires from becoming so hot? 

A Connect a second identical fuse in the circuit. 

B Use a fuse with a higher current rating. 

C Use thicker connecting wires. 

D Use thicker insulation on the connecting wires. 
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【答案】B

【解析】由并联电阻关系得
1

𝑅总
= 1

12 Ω + 1
6.0 Ω = 1

4.0 Ω
𝑅总 = 4.0 Ω
故选 B。

4.
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The diagram shows a 3.0  resistor connected to a 6.0  resistor. 
 

3.0 Ω

6.0 Ω
 

 
What is a possible combined resistance of the two resistors? 

A 2.0  B 3.0  C 4.5  D 9.0  
 
 
39 A scientist works with a radioactive source that emits gamma ()-rays. The scientist takes several 

precautions. 
 

Which precaution does not give the scientist any protection? 

A Keep a lead screen between the scientist and the source. 

B Use a detector to measure the count rate of the source. 

C Only use the source for a short period of time. 

D Have a large distance between the scientist and the source. 
 
 
40 The orbit of a planet lies between the orbit of Venus and the orbit of Mars. 
 

What is the planet? 

A Saturn 

B Jupiter 

C Earth 

D Uranus 
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The diagram shows a 3.0  resistor connected to a 6.0  resistor. 
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【答案】A

【解析】图中两个电阻并联。
1

𝑅总
= 1

3.0 Ω + 1
6.0 Ω = 1

2.0 Ω
𝑅总 = 2.0 Ω
故选 A。
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The diagrams show four identical resistors connected together in different arrangements. 
 

Which arrangement has the smallest combined resistance? 
 

A B

C D

 
 
 
38 There is a current-carrying wire perpendicular to the page. 
 

The direction of the current is into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire? 
 

C D

A B

current
into page

current
into page

current
into page

current
into page
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37 The diagrams show four identical resistors connected together in different arrangements. 

Which arrangement has the smallest combined resistance? 
 

A B

C D
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【答案】D

【解析】设每个电阻的阻值为 𝑅。由串、并联关系得
𝑅𝐴 = 4𝑅，𝑅𝐵 = 2𝑅 + 𝑅

2 = 5𝑅
2，𝑅𝐶 = 𝑅 + 𝑅

3 = 4𝑅
3，𝑅𝐷 = 𝑅

4。

由 𝑅4 < 4𝑅
3 < 5𝑅

2 < 4𝑅，D 的总电阻最小。

故选 D。

6.
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In the circuits shown, all the resistors are identical. 
 

Which circuit has the smallest combined resistance? 
 

A C DB

 
 
 
38 The maximum current in an electric circuit is 10 A. 
 

What is the most appropriate rating of a fuse for this circuit? 

A 5 A B 9 A C 13 A D 25 A 
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What is the most appropriate rating of a fuse for this circuit? 
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（2024 May/Jun · 0654/11 · Question 37 · Core）

【答案】B

【解析】设每个电阻的阻值为 𝑅。由串、并联关系得
𝑅𝐴 = 𝑅，𝑅𝐵 = 𝑅

2，𝑅𝐶 = 2𝑅，𝑅𝐷 = 𝑅 + 𝑅
2 = 3𝑅

2。

由 𝑅2 < 𝑅 < 3𝑅
2 < 2𝑅，B 的总电阻最小。

故选 B。
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34 A circuit contains a battery, a fixed resistor, an ammeter and a variable resistor. 
 

The reading on the ammeter is 1.8 mA. 
 

A
 

 
How much charge flows through the variable resistor in 30 s? 

A 0.054 C B 17 C C 54 C D 17 000 C 
 
 

A copper wire has a resistance of 8.0 . 
 

Four of these wires are arranged side by side to form a cable, as shown. 
 

 
 

What is the resistance of this cable? 

A 0.50  B 2.0  C 32  D 128  
 
 
36 The diagram shows a circuit containing a resistor and an NTC thermistor. 
 

V  
 

The temperature of the thermistor increases. 
 

What happens to the resistance of the thermistor and what happens to the reading on the 
voltmeter? 

 

 resistance of 
thermistor 

reading on 
voltmeter 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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【答案】B

【解析】四根相同导线并排连接，相当于四个相同电阻并联。

𝑅总 = 8.0 Ω
4 = 2.0 Ω

故选 B。

8.
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X, Y and Z are combinations of identical resistors. 
 

X ZY  
 

The combinations are put in order of decreasing resistance (largest resistance to smallest 
resistance). 

 
What is this order? 

A Y  X  Z B Y  Z  X C Z  X  Y D Z  Y  X 
 
 
39 The maximum current in a food mixer during normal use is 3.1 A. 
 

What is the most suitable rating for a fuse used to protect the mixer? 

A 1 A B 3 A C 5 A D 8 A 
 
 
40 The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key
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【答案】B

【解析】设每个电阻的阻值为 𝑅。由串、并联关系得
𝑅𝑋 = 𝑅

2，𝑅𝑌 = 2𝑅，𝑅𝑍 = 𝑅 + 𝑅
2 = 3𝑅

2。

由 2𝑅 > 3𝑅
2 > 𝑅

2，电阻由大到小的次序为 Y、Z、X。

故选 B。

题型 2：并联各灯独立通断，某支路断路不影响其余（考频★★★☆☆）

知识点 　 并联电路中，各用电器分别接在电源的同一对连接点之间，各支路两端的电势差 电

源电势差。

当各支路装有开关时，各用电器可以 控制。

一条支路因灯泡损坏而断路时，其余完整支路仍有电流，用电器仍能工作。

电势差的单位为伏特（V），电流的单位为安培（A）。

答案：等于；独立
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怎么认 　 题目出现并联灯泡、分别设开关或某灯断路时，先检查其余支路是否仍构成闭合回路。

例题 1
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P0638 | 2022 Oct/Nov | 0654/13 | Q38 | Core
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37 The diagrams show four circuits each containing a motor and two switches. The switches are all 
open. 

 
In one of the circuits, closing one of the switches on its own starts the motor turning, and closing 
the other switch on its own also starts the motor turning. 

 
Which circuit is this? 

 

M

A

M

B

M

C

M

D

motor motor

motor motor  
 
 

What is an advantage of connecting lamps in parallel in a circuit, rather than in series? 

A The lamps do not use as much energy. 

B The lamps last longer before failing. 

C The potential difference (p.d.) across each lamp is smaller. 

D When one lamp fails, all the others remain lit. 
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408
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（2022 Oct/Nov · 0654/13 · Question 38 · Core；同题：2022 Oct/Nov · 0654/23 · Question 37 · Extended）

解：并联电路的各支路彼此独立，一只灯泡损坏时，所在支路断路，其余支路仍构成闭合回路，灯泡继续

发光。故选 D。

针对练习

1.

P0637 | 2024 May/Jun | 0654/11 | Q31 | Core

P0638 | 2022 Oct/Nov | 0654/13 | Q38 | Core

P0639 | 2022 May/Jun | 0654/11 | Q37 | Core
14 
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Which row shows how lamps are connected in a lighting circuit in a house and gives an 
advantage of connecting them in this way? 

 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 
38 A 240 V mains lamp operating normally has a working resistance of 480 . 
 

Which rating of fuse is most suitable to use with this lamp? 

A 0.4 A B 1 A C 2 A D 4 A 
 
 
39 An atom of beryllium is represented by Be.9

4  
 

How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 
40 A pure sample of a radioactive substance decays. The graph shows how the number of these 

radioactive atoms in the sample changes with time. 
 

800

700
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400

300

200

100

0
0 10 20

time / s

30 40

number of

radioactive

atoms

 
 

What is the half-life of the substance? 

A 10 s B 20 s C 30 s D 40 s 
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（2022 May/Jun · 0654/11 · Question 37 · Core；同题：2022 May/Jun · 0654/12 · Question 38 · Core、2022 May/Jun · 0654/21 · Question 37 

· Extended、2022 May/Jun · 0654/22 · Question 37 · Extended、2022 May/Jun · 0654/23 · Question 37 · Extended、2022 May/Jun · 0654/13 

· Question 38 · Core）

【答案】A

【解析】住宅照明灯接在并联支路中，各支路可分别接通或断开，因而各灯可分别控制。故选 A。
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The diagrams show four circuits each containing a motor and two switches. The switches are all 
open. 

 
In one of the circuits, closing one of the switches on its own starts the motor turning, and closing 
the other switch on its own also starts the motor turning. 

 
Which circuit is this? 

 

M
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D

motor motor

motor motor  
 
 
38 What is an advantage of connecting lamps in parallel in a circuit, rather than in series? 

A The lamps do not use as much energy. 

B The lamps last longer before failing. 

C The potential difference (p.d.) across each lamp is smaller. 

D When one lamp fails, all the others remain lit. 
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【答案】A

【解析】A 图中两个开关接在并联支路上。

闭合任一开关，电池、该开关与电动机构成闭合回路，电动机转动。故选 A。

3.
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P0231 | 2023 May/Jun | 0654/13 | Q31 | Core

P0232 | 2026 May/Jun | 0654/12 | Q37 | Core

P0233 | 2023 Oct/Nov | 0654/13 | Q37 | Core
14 
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Two lamps can be connected to a battery either in series or in parallel. 
 

Which statement is not a benefit of connecting two lamps in parallel rather than in series? 

A If one lamp breaks, the other lamp stays lit. 

B The lamps are brighter. 

C The lamps can be controlled individually using switches. 

D There is a smaller current in the battery. 
 
 
38 What is the purpose of a fuse in an electric circuit? 

A to make the circuit more efficient 

B to protect the circuit from damage by a large current 

C to provide a constant current in the circuit 

D to provide a constant potential difference (p.d.) across the circuit 
 
 
39 The diagram shows a current-carrying wire placed between the poles of a magnet. The direction 

of the current is out of the page. The direction of the force on the wire is shown by the arrow. 
 

N S

force

current out of the page  
 

Both the direction of the current and the poles of the magnet are now reversed. 
 

Which arrow shows the direction of the force on the wire after these changes? 
 

S N

C

A

D B

current into the page  
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（2023 Oct/Nov · 0654/13 · Question 37 · Core；同题：2023 Oct/Nov · 0654/23 · Question 37 · Extended）

【答案】D

【解析】两灯并联时，电路总电阻小于两灯串联时的总电阻，电池中的电流较大。

D 所述的电流较小不成立，故选 D。
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Two lamps are connected in the circuit shown. 
 

A

 
 

Which statements about the circuit are correct? 
 

1 There is a separate switch to control each lamp. 

2 The ammeter measures the current in both lamps when both switches are closed. 

3 The circuit is a series circuit. 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
38 What is the purpose of a 3 A fuse in an electrical circuit? 

A It keeps the current at a constant value of 3 A. 

B It prevents the current increasing above 3 A. 

C It reduces the resistance of the circuit. 

D It varies the voltage of the supply. 
 
 
39 Which statement explains why scientists use long tongs to move radioactive sources? 

A It decreases the half-life of the source. 

B It increases the distance between the source and the scientists. 

C It decreases the exposure time for the scientists. 

D It prevents the source from being damaged. 
 
 
40 The nearest star to the Earth after the Sun is Proxima Centauri. 
 

Proxima Centauri is 4.2 light-years from the Earth. 
 

Which statement about Proxima Centauri is correct? 

A It takes 4.2 years for light from Proxima Centauri to reach the Earth. 

B It takes 4.2 years for Proxima Centauri to orbit the Sun. 

C It would take 4.2 years for humans to travel to Proxima Centauri from the Earth. 

D It takes 4.2 years for the Earth to orbit Proxima Centauri. 
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37 Two lamps are connected in the circuit shown. 

A
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【答案】B

【解析】两灯位于不同并联支路，每条支路各有一个开关，故 1 正确。

电流表位于两支路连接点之间，测得下方支路的电流，故 2 错误；该电路不是串联电路，故 3 错误。

所以仅 1 正确，故选 B。

5.
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The circuit shown includes a battery and four lamps. All the lamps are on. 
 

One lamp fails and all the lamps go off. 
 

Which lamp failed? 
 

A
B

C
D

 
 
 
39 A radioisotope decays by the emission of an alpha ()-particle. 
 

What is lost by the nucleus as it decays? 

A one proton and one neutron only 

B one proton, one neutron and one electron 

C two protons and two neutrons only 

D two protons, two neutrons and two electrons 
 
 
40 Which gases make up most of the Sun and in which regions of the electromagnetic spectrum 

does the Sun mostly radiate its energy? 
 

 gases electromagnetic regions 

A hydrogen and helium infrared, visible, ultraviolet 
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（2025 May/Jun · 0654/23 · Question 38 · Extended）

【答案】A

【解析】灯 A 位于分流点之前，各支路的电流均要经过灯 A。

灯 A 断路后，电池与各支路之间均不能形成闭合回路，所有灯熄灭。故选 A。
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题型 3：并联干路电流等于支路和、总电阻变小（考频★★★☆☆）

知识点 　 各支路连接在同一对节点之间，称为并联；节点处干路电流等于各支路电流之和。

两个电阻并联时， 1
𝑅𝑇

= 1
𝑅1

+ 1
𝑅2
，所以总电阻比任一支路电阻都 。

电源电压不变时，增加并联支路使总电阻 ，由 𝐼 = 𝑉
𝑅𝑇

 得干路电流 ；电流、电阻和电

压的单位分别为安培、欧姆和伏特。

答案：小；减小；增大

怎么认 　 题目出现并联支路及电流或总电阻比较时，先写节点电流关系，并判断总电阻的大小。

例题 1

P0655 | 2022 Oct/Nov | 0654/23 | Q37 | Extended

P0656 | 2024 Oct/Nov | 0654/21 | Q37 | Extended
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A circuit contains a cell and two resistors connected in parallel. The currents in each part of the 
circuit are labelled I1, I2 and I3. 

 

I1

I2

I3  
 

What is the relationship between the currents? 

A I1 = I2 B I1 = I3 C I1 > I2 + I3 D I1 = I2 + I3 
 
 
38 The instructions for a household lamp state that the plug must be fitted with a 3 A fuse. 
 

What happens if a 13 A fuse is fitted by mistake? 

A The fuse blows too easily. 

B The lamp lights less brightly. 

C The wires connecting the lamp to the plug overheat if a fault develops. 

D Too much voltage is supplied to the lamp. 
 
 
39 A transformer with an efficiency of 100% has an input current of 10 A. The input voltage is 100 V 

and the output voltage is 20 V. 
 

What is the output current? 

A 2.0 A B 10 A C 50 A D 200 A 
 
 
40 A uranium nucleus decays into a thorium nucleus. The thorium nucleus then decays into a 

protactinium nucleus. 
 

U238
92   Th 

234
90   Pa234

91  
 

Which emissions take place during the decays? 

A an alpha-particle followed by a beta-particle 

B an alpha-particle followed by another alpha-particle 

C a beta-particle followed by an alpha-particle 

D a beta-particle followed by another beta-particle 
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（2024 Oct/Nov · 0654/21 · Question 37 · Extended）

解：在左侧分流节点，𝐼1 流入，𝐼2 与 𝐼3 流出，由流入电流等于流出电流得

𝐼1 = 𝐼2 + 𝐼3。

故选 D。
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针对练习

1.
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P0681 | 2024 Oct/Nov | 0654/12 | Q36 | Core
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35 The diagram shows a battery connected to a 0.50  resistor and an ammeter. The reading on the 
ammeter is 0.20 A. 

 

A
0.50 Ω

 
 

What is the potential difference (p.d.) across the resistor? 

A 0.10 V B 0.40 V C 0.70 V D 2.5 V 
 
 

The diagram shows a circuit containing two resistors of resistance R and 2R and two ammeters X 
and Y. 

 

A
AR

2R

YX

 
 

Which ammeter shows the larger reading and what is the combined resistance of the two 
resistors? 

 

 ammeter with 
larger reading 

combined 
resistance 

A X less than R 

B X more than 2R 

C Y less than R 

D Y more than 2R 
 
 

13  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

35 The diagram shows a battery connected to a 0.50  resistor and an ammeter. The reading on the 
ammeter is 0.20 A. 

 

A
0.50 Ω

 
 

What is the potential difference (p.d.) across the resistor? 

A 0.10 V B 0.40 V C 0.70 V D 2.5 V 
 
 

The diagram shows a circuit containing two resistors of resistance R and 2R and two ammeters X 
and Y. 

 

A
AR

2R

YX

 
 

Which ammeter shows the larger reading and what is the combined resistance of the two 
resistors? 

 

 ammeter with 
larger reading 

combined 
resistance 

A X less than R 

B X more than 2R 

C Y less than R 

D Y more than 2R 
 
 

13  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

35 The diagram shows a battery connected to a 0.50  resistor and an ammeter. The reading on the 
ammeter is 0.20 A. 

 

A
0.50 Ω

 
 

What is the potential difference (p.d.) across the resistor? 

A 0.10 V B 0.40 V C 0.70 V D 2.5 V 
 
 

The diagram shows a circuit containing two resistors of resistance R and 2R and two ammeters X 
and Y. 

 

A
AR

2R

YX

 
 

Which ammeter shows the larger reading and what is the combined resistance of the two 
resistors? 

 

 ammeter with 
larger reading 

combined 
resistance 

A X less than R 

B X more than 2R 

C Y less than R 

D Y more than 2R 
 
 

13  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

35 The diagram shows a battery connected to a 0.50  resistor and an ammeter. The reading on the 
ammeter is 0.20 A. 

 

A
0.50 Ω

 
 

What is the potential difference (p.d.) across the resistor? 

A 0.10 V B 0.40 V C 0.70 V D 2.5 V 
 
 

The diagram shows a circuit containing two resistors of resistance R and 2R and two ammeters X 
and Y. 

 

A
AR

2R

YX

 
 

Which ammeter shows the larger reading and what is the combined resistance of the two 
resistors? 

 

 ammeter with 
larger reading 

combined 
resistance 

A X less than R 

B X more than 2R 

C Y less than R 

D Y more than 2R 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

424
439

（2024 Oct/Nov · 0654/12 · Question 36 · Core；同题：2024 Oct/Nov · 0654/13 · Question 36 · Core）

【答案】C

【解析】电流表 𝑌  测干路电流，电流表 𝑋 测 𝑅 支路电流，故 𝐼𝑌 > 𝐼𝑋。
1

𝑅𝑇
= 1

𝑅 + 1
2𝑅 = 3

2𝑅，

𝑅𝑇 = 2𝑅
3 < 𝑅。

故选 C。
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36 A lamp is connected to a 3.0 V battery. The resistance of the lamp is 60 . 
 

What is the current in the lamp? 

A 0.050 mA B 20 mA C 50 mA D 180 mA 
 
 

The diagram shows two resistors connected in parallel to a battery. The circuit contains a 
voltmeter and an ammeter. 

 

A

V

 
 

A third resistor is now connected in parallel with these two resistors. 
 

What happens to the voltmeter reading and what happens to the ammeter reading? 
 

 ammeter reading voltmeter reading 

A decreases increases 

B decreases stays the same 

C increases increases 

D increases stays the same 
 
 
38 Which diagram shows the pattern and the direction of the magnetic field around a straight wire 

that is carrying a current into the page? 
 

C DA B
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（2024 Oct/Nov · 0654/11 · Question 37 · Core）

【答案】D

【解析】第三个电阻接入后，各支路仍接在同一电池两端，故电压表读数不变。

并联支路增多，𝑅𝑇  减小；由 𝐼 = 𝑉
𝑅𝑇

 得电流表读数增大。

故选 D。

3.
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© UCLES 2023 0654/11/O/N/23  

A battery is connected in a circuit to a 3.0  resistor, a 6.0  resistor and two ammeters P and Q. 
 

A

A

Q
P 3.0 Ω

6.0 Ω
 

 
What is the combined resistance of the two resistors and which ammeter has the greater 
reading? 

 

 combined 
resistance /  

ammeter with 
greater reading 

A less than 3.0 P 

B less than 3.0 Q 

C 9.0 P 

D 9.0 Q 
 
 
39 The current in an electric kettle used to boil water is 9.0 A. 
 

What is the most appropriate rating of fuse to use with this kettle? 

A 1 A B 3 A C 8 A D 13 A 
 
 
40 A nuclide of hydrogen is represented by H.3

1  
 

Which row shows the number of protons and the number of neutrons in this nuclide? 
 

 protons neutrons 

A 1 2 

B 1 3 

C 2 1 

D 3 1 
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（2023 Oct/Nov · 0654/11 · Question 38 · Core；同题：2023 Oct/Nov · 0654/21 · Question 38 · Extended）
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【答案】B

【解析】两个电阻并联，
1

𝑅𝑇
= 1

3.0 Ω + 1
6.0 Ω，

𝑅𝑇 = 2.0 Ω < 3.0 Ω。
电流表 𝑄 测干路电流，电流表 𝑃  测 3.0 Ω 支路电流，故 𝐼𝑄 > 𝐼𝑃，故选 B。

4.

P0641 | 2023 May/Jun | 0654/11 | Q32 | Core

P0642 | 2022 Oct/Nov | 0654/11 | Q38 | Core
14 

© UCLES 2022 0654/11/O/N/22  

Circuits 1 and 2 contain identical cells and identical resistors. Each resistor has the same 
resistance R. The current in the cell in circuit 1 is I. 

 

R

circuit 1

I

R

circuit 2

R

 
 

How do the total resistance of circuit 2 and the current in the cell in circuit 2 compare with R  
and I ? 

 

 total resistance 
of circuit 2 

current in cell 
in circuit 2 

A greater than R greater than I 

B greater than R less than I 

C less than R greater than I 

D less than R less than I 
 
 
39 The current in an electric heater during normal use is 11 A. 
 

What is an appropriate rating for a fuse to protect the heater? 

A 3 A B 10 A C 13 A D 36 A 
 
 
40 The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key
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A B

C D

neutron

proton

key
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38 Circuits 1 and 2 contain identical cells and identical resistors. Each resistor has the same 
resistance R. The current in the cell in circuit 1 is I. 

 

R

circuit 1

I

R

circuit 2

R

 
 

How do the total resistance of circuit 2 and the current in the cell in circuit 2 compare with R  
and I ? 
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of circuit 2 

current in cell 
in circuit 2 
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B greater than R less than I 
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39 The current in an electric heater during normal use is 11 A. 
 

What is an appropriate rating for a fuse to protect the heater? 

A 3 A B 10 A C 13 A D 36 A 
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C D

neutron

proton

key
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【答案】C

【解析】电路 2 中两个相同电阻并联，
1

𝑅𝑇
= 1

𝑅 + 1
𝑅 = 2

𝑅，

𝑅𝑇 = 𝑅
2 < 𝑅。

两电池的电压相同，由 𝐼 = 𝑉
𝑅𝑇

 得电路 2 的电流大于 𝐼，故选 C。
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36 An electric kettle is rated at 3.0 kW and is connected to a 250 V supply. The kettle is switched on 
for 2.0 minutes. 

 
Which row shows the current in the kettle and the energy transferred by the kettle? 

 
 current / A energy / J 

A 12 6000 

B 12 360 000 

C 750 6000 

D 750 360 000 
 
 

The diagram shows resistors of resistance R1 and R2 connected in parallel. 
 

The combined resistance of the resistors is RT. 
 

Currents I1, I2 and I3 are labelled. 
 

I1 I2 R1

R2I3
 

 
Which row is correct? 

 
 current I1 resistance RT 

A larger than I3 smaller than R2 

B larger than I3 larger than R1 

C smaller than I2 smaller than R2 

D smaller than I2 larger than R1 
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【答案】A

【解析】在分流节点，

𝐼1 = 𝐼2 + 𝐼3，

故 𝐼1 > 𝐼3。

两个电阻并联，𝑅𝑇 < 𝑅2，故选 A。

题型 4：先电压乘电流求功率，再乘时间求电能（考频★★★☆☆）

知识点 　 电功率表示用电器单位时间内转移的电能，电压为 𝑉、电流为 𝐼  时，𝑃 = 。

电压和电流在时间 𝑡 内保持不变时，𝐸 = 𝑃𝑡 = 𝑉 𝐼𝑡；若 𝑉  用 V、𝐼  用 A，则 𝑃  的单位为 。

计算 𝐸 时，𝑡 须用 ，所得电能单位为 J。

答案：𝑉 𝐼；W；s

怎么认 　 题目出现电压、电流和通电时间并求电能时，先由 𝑃 = 𝑉 𝐼  求功率，再由 𝐸 = 𝑃𝑡 求电能。

例题 1
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There is a current I in a resistor when the voltage across the resistor is V. 
 

How much energy is transferred in the resistor in time t ? 

A IVt B 
t

V
I

 C 
Vt
I  D 

t
VI  

 
 
38 What is not a hazard when using a mains supply? 

A damaged insulation 

B damp conditions 

C excess current 

D double-insulated outer casing 
 
 
39 Which statement describes α-particles? 

A They are negatively charged and strongly ionising. 

B They are negatively charged and weakly ionising. 

C They are positively charged and strongly ionising. 

D They are positively charged and weakly ionising. 
 
 
40 Which list gives the planets named in order of distance from the Sun? 

A Earth, Mars, Venus, Jupiter 

B Mars, Earth, Venus, Jupiter 

C Venus, Earth, Jupiter, Mars 

D Venus, Earth, Mars, Jupiter 
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解：由电功率关系得

𝑃 = 𝑉 𝐼。
由 𝐸 = 𝑃𝑡 得
𝐸 = 𝑉 𝐼𝑡。
故选 A。
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36 The graph shows how the resistance of a thermistor changes with temperature. 
 

0 10 20 30 40 50 60 70 80 90 100

temperature / °C

6.0

5.0

4.0

3.0

2.0

1.0

0

resistance of
thermistor / kΩ

 
 

There is a potential difference (p.d.) of 6.0 V across the thermistor. 
 

What is the current in the thermistor when it is at a temperature of 50 C? 

A 0.0020 A B 0.50 A C 2.0 A D 500 A 
 
 

A kettle is connected to a 230 V mains supply. The current in the kettle is 10 A. 
 

How much energy is transferred in 3.0 minutes? 

A 12.8 J B 767 J C 6900 J D 414 000 J 
 
 
38 What is the function of a fuse in a circuit? 

A It decreases the resistance of the circuit. 

B It ensures a constant current in the circuit. 

C It ensures a constant resistance in the circuit. 

D It prevents the cables from overheating. 
 
 
39 What is the purpose of the commutator in a direct current (d.c.) motor? 

A It reverses the direction of the current in the coil every half turn. 

B It reverses the direction of rotation of the coil every complete turn. 

C It reverses the direction of rotation of the coil every half turn. 

D It reverses the magnetic field due to the permanent magnet every complete turn. 
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【答案】D

【解析】𝑡 = 3.0 × 60 s = 180 s。
由 𝑃 = 𝑉 𝐼  得

𝑃 = 230 × 10 W = 2300 W。
由 𝐸 = 𝑃𝑡 得
𝐸 = 2300 × 180 J = 414000 J。
故选 D。
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36 A wire of length l and cross-sectional area X has resistance R. 
 

Which wire has resistance 4R? 
 

 length of wire cross-sectional 
area of wire 

A 2l 2X 

B 2l 1
2 X  

C 1
2 l  2X 

D 1
2 l  1

2 X  
 
 

There is a current of 3.0 A in a resistor. The potential difference across the resistor is 3.0 V. 
 

How much electrical energy is transferred to other forms in 3.0 minutes? 

A 3.0 J B 9.0 J C 540 J D 1620 J 
 
 
38 The current in an electric heater is 10 A when in normal use. The heater circuit contains a fuse. 
 

What is the purpose of the fuse and what is a suitable rating for the fuse? 
 

 purpose of fuse suitable fuse 
rating / A 

A maintains a constant current   9 

B maintains a constant current 13 

C protects the circuit from the effects of overheating   9 

D protects the circuit from the effects of overheating 13 
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【答案】D

【解析】𝑡 = 3.0 × 60 s = 180 s。
由 𝑃 = 𝑉 𝐼  得

𝑃 = 3.0 × 3.0 W = 9.0 W。
由 𝐸 = 𝑃𝑡 得
𝐸 = 9.0 × 180 J = 1620 J。
故选 D。
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35 Two insulators are charged by rubbing them with a cloth. 
 

After this, the charged insulators repel each other. 
 

Which statement is a possible description of how the insulators become charged? 

A One gained electrons and the other gained protons. 

B One gained electrons and the other lost electrons. 

C They both lost electrons. 

D They both lost protons. 
 
 
36 A battery of e.m.f. V is connected across a resistor of resistance R. There is a current in the 

resistor. 
 

R

V

current  
 

Which row shows two changes that both increase the current in the resistor? 
 

 change 1 change 2 

A decrease V decrease R 

B decrease V increase R 

C increase V decrease R 

D increase V increase R 
 
 

An electric kettle is connected to a 250 V supply. The current in the heating element of the kettle 
is 10 A. 

 
How much electrical energy is transferred in 3.0 minutes? 

A 75 J B 4500 J C 7500 J D 450 000 J 
 
 
38 Fuses are used in domestic electric circuits. 
 

Which statement about fuses is correct? 

A A fuse is connected in the live wire. 

B A fuse is connected in the neutral wire. 

C A 3.0 A fuse produces a current of exactly 3.0 A in the circuit. 

D A 3.0 A fuse produces a minimum current of 3.0 A in the circuit. 
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（2023 May/Jun · 0654/21 · Question 37 · Extended）

【答案】D

【解析】𝑡 = 3.0 × 60 s = 180 s。
由 𝑃 = 𝑉 𝐼  得

𝑃 = 250 × 10 W = 2500 W。
由 𝐸 = 𝑃𝑡 得
𝐸 = 2500 × 180 J = 450000 J。
故选 D。
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An electric heater operates at 220 V. 
 

The current in the heater is 15 A. 
 

Which expression gives the time for the heater to transfer 1.0  104
 J of energy? 

A 
15

  220  10  1.0 4  s 

B 
220

  15  10  1.0 4  s 

C 
15  220

 10  1.0 4


 s 

D 1.0  104  220  15 s 
 
 
37 The diagram shows the magnetic field due to a current in a solenoid. 
 

current

solenoid

 
 

Which change reverses the direction of the magnetic field? 

A Change the current direction. 

B Decrease the current. 

C Increase the current. 

D Switch off the current. 
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（2025 Oct/Nov · 0654/22 · Question 36 · Extended）

【答案】C

【解析】由 𝑃 = 𝑉 𝐼  得

𝑃 = 220 × 15 W。
由 𝐸 = 𝑃𝑡 得
𝑡 = 𝐸

𝑃。

𝑡 = 1.0×104

220×15 s。
故选 C。

5.

P0655 | 2022 Oct/Nov | 0654/23 | Q37 | Extended

P0656 | 2024 Oct/Nov | 0654/21 | Q37 | Extended

P0657 | 2025 May/Jun | 0654/21 | Q36 | Extended
13  
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An electric kettle is rated at 3.0 kW and is connected to a 250 V supply. The kettle is switched on 
for 2.0 minutes. 

 
Which row shows the current in the kettle and the energy transferred by the kettle? 

 
 current / A energy / J 

A 12 6000 

B 12 360 000 

C 750 6000 

D 750 360 000 
 
 
37 The diagram shows resistors of resistance R1 and R2 connected in parallel. 
 

The combined resistance of the resistors is RT. 
 

Currents I1, I2 and I3 are labelled. 
 

I1 I2 R1

R2I3
 

 
Which row is correct? 

 
 current I1 resistance RT 

A larger than I3 smaller than R2 

B larger than I3 larger than R1 

C smaller than I2 smaller than R2 

D smaller than I2 larger than R1 
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【答案】B

【解析】𝑃 = 3.0 kW = 3000 W。
由 𝑃 = 𝑉 𝐼  得

𝐼 = 𝑃
𝑉 = 3000 W

250 V = 12 A。
𝑡 = 2.0 × 60 s = 120 s。
由 𝐸 = 𝑃𝑡 得
𝐸 = 3000 × 120 J = 360000 J。
故选 B。
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题型 5：电流表串联、电压表跨待测元件并联（考频★★☆☆☆）

知识点 　 电流表测量通过待测元件的电流，应 在待测元件所在支路中；电流的单位为安培（A）。

电压表测量待测元件两端的电势差，应 在该元件两端；电势差的单位为伏特（V）。

在理想电表模型中，电流表的电阻可忽略，电压表的电阻很大，流过电压表的电流可视为零。

测定电阻时，在两表正确连接的条件下，由 𝑅 = 𝑉
𝐼  求电阻，单位为欧姆（Ω）。

答案：串联；并联

怎么认 　 题目出现测某元件电流和两端电势差的电路图时，先找电流表串入该支路、电压表并接元件

两端。

例题 1

P0634 | 2022 May/Jun | 0654/12 | Q37 | Core
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36 A student rubs a balloon against her hair. Electrons are transferred from the hair onto the balloon, 
and the hair and the balloon both become charged. 

 
The hair is now attracted to the balloon. 

 

 
 

Which row shows the charges on the hair and on the balloon after rubbing? 
 

 charge on hair charge on balloon 

A negative negative 

B negative positive 

C positive negative 

D positive positive 
 
 

A student connects a circuit to determine the resistance of a resistor. 
 

Which circuit enables the current in the resistor and the potential difference (p.d.) across it to be 
measured? 

 

A V

A B

AV

A

V

C D

A

V
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（2022 May/Jun · 0654/12 · Question 37 · Core；同题：2022 May/Jun · 0654/13 · Question 37 · Core）

解：电流表测通过电阻的电流，应串联在电阻所在支路；电压表测电阻两端的电势差，应并联在电阻两端。

图 A 中两表的连接均符合要求，故选 A。
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针对练习

1.

P0666 | 2024 May/Jun | 0654/23 | Q37 | Extended

P0667 | 2026 May/Jun | 0654/13 | Q37 | Core

P0668 | 2025 May/Jun | 0654/12 | Q36 | Core
14 
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Which circuit is suitable for determining the resistance of the fixed resistor? 
 

V

A

A

A

V

B

V

A

C

V

A

D

 
 
 
37 The diagram shows a circuit containing three cells, a variable resistor and an electric motor. 
 

M
 

 
Which actions together must increase the speed of the motor? 

A decreasing the number of cells and decreasing the resistance of the variable resistor 

B decreasing the number of cells and increasing the resistance of the variable resistor 

C increasing the number of cells and decreasing the resistance of the variable resistor 

D increasing the number of cells and increasing the resistance of the variable resistor 
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（2025 May/Jun · 0654/12 · Question 36 · Core；同题：2025 May/Jun · 0654/13 · Question 36 · Core）

【答案】D

【解析】图 D 中，电压表跨接在固定电阻两端，电流表接在分流点之前。

因理想电压表中的电流为零，电流表示数等于通过固定电阻的电流，故选 D。

2.

P0649 | 2023 May/Jun | 0654/23 | Q36 | Extended
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A student measures the current in a resistor and the potential difference (p.d.) across it. 
 

Which circuit shows an ammeter and a voltmeter both connected correctly? 
 

A B C D

A

A

A

A

VV

V

V

 
 
 
37 A 3.0  resistor is connected to a 12 V power supply. 
 

3.0 Ω

12 V

 
 

How much electrical energy does the resistor transfer in 10 s? 

A 3.6 J B 4.8 J C 360 J D 480 J 
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448

（2023 May/Jun · 0654/23 · Question 36 · Extended）

【答案】A

【解析】图 A 中，电流表与电阻串联，测得通过电阻的电流；电压表跨接在电阻两端，测得电阻两端的

电势差。

故选 A。
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35 A ray of light strikes the boundary between water and air. 
 

Which statement describes when the angle of incidence is equal to the critical angle? 

A The light passes from air into water and no light is reflected. 

B The light passes from air into water and the angle of refraction is 90°. 

C The light passes from water into air and no light is reflected. 

D The light passes from water into air and the angle of refraction is 90°. 
 
 

Which circuit shows an ammeter that measures the current in the lamp and a voltmeter that 
measures the potential difference (p.d.) across the lamp? 

 

A

V

A

A

V

B

V

A

C

V

A

D
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【答案】C

【解析】图 C 中，电流表与灯泡串联，测得灯泡中的电流；电压表跨接在灯泡两端，测得灯泡两端的电

势差。

故选 C。

题型 6：同一条串联路径中电流处处相等（考频★★☆☆☆）

知识点 　 串联电路中，各元件首尾相连，电流只有一条路径。

电路闭合且电流稳定时，同一条串联路径中电流 ，即 𝐼1 = 𝐼2 = 𝐼3。

电流用 𝐼  表示，单位是 ，符号为 A。

答案：处处相等；安培

251



怎么认 　 题目出现用电器串联或同一路径上多个电流表时，先令各处电流相等。

例题 1

P0243 | 2025 May/Jun | 0654/13 | Q29 | Core

P0244 | 2024 May/Jun | 0654/12 | Q37 | Core

12 

© UCLES 2024 0654/12/M/J/24  

36 For which quantities is the unit the volt? 

A current and potential difference (p.d.) 

B electromotive force (e.m.f.) and potential difference (p.d.) 

C electromotive force (e.m.f.) and resistance 

D potential difference (p.d.) and resistance 
 
 

A 2.0  resistor and a 1.0  resistor are connected in series with a cell. 
 

2.0 Ω 1.0 Ω  
 

Which statement about current in the circuit is correct? 

A The current in the 2.0  resistor is double the current in the 1.0  resistor. 

B The current in the 2.0  resistor is equal to the current in the 1.0  resistor. 

C The current in the 2.0  resistor is half the current in the 1.0  resistor. 

D The current in the cell is larger than the current in either resistor. 
 
 
38 A coil lies between the poles of a magnet. There is a current in the coil and this causes a turning 

effect. 
 

Which change does not increase the turning effect on the coil? 

A changing the direction of the current 

B increasing the current 

C using a stronger magnet 

D using more turns in the coil 
 
 
39 An atom of an isotope of strontium (Sr) has a proton number of 38 and contains 52 neutrons. 
 

What is the nuclide notation for this isotope? 

A Sr52
38  B Sr90

38  C Sr38
52  D Sr90

52  
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39 An atom of an isotope of strontium (Sr) has a proton number of 38 and contains 52 neutrons. 
 

What is the nuclide notation for this isotope? 

A Sr52
38  B Sr90

38  C Sr38
52  D Sr90

52  
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解：两只电阻与电池位于同一条串联路径，由串联电路中电流处处相等，得

𝐼2.0 Ω = 𝐼1.0 Ω

故选 B。

针对练习

1.
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Two resistors with different resistances are connected to a power supply. The resistors can be 
connected either in parallel or in series. 

 
Which statement is correct? 

A For resistors in parallel, the currents in the resistors are equal. 

B For resistors in parallel, the potential differences (p.d.s) across the resistors are different. 

C For resistors in series, the currents in the resistors are equal. 

D For resistors in series, the potential differences (p.d.s) across the resistors are equal. 
 
 
38 There is an alternating current (a.c.) in a metal wire. 
 

Which statement about the current is correct? 

A It is a flow of both positively and negatively charged particles. 

B It is a flow of charged particles, first in one direction then in the opposite direction repeatedly. 

C It is a flow of charged particles in both directions at the same time. 

D It is a flow of charged particles steadily in one direction. 
 
 
39 A 100% efficient step-down transformer has 120 turns on its primary coil and 10 turns on its 

secondary coil. 
 

A 240 V supply provides 48 W of power to the primary coil. 
 

What is the current in the secondary coil? 

A 0.017 A B 0.2 A C 2.4 A D 20 A 
 
 
40 A proton has charge q and mass m. A neutron has no charge and mass m. 
 

Which row shows the charge and mass of an alpha ()-particle? 
 

 charge mass 

A 2q 2m 

B 2q 4m 

C 4q 2m 

D 4q 4m 
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【答案】C

【解析】并联电路各支路电压相等，不同电阻中的电流不一定相等；串联电路各处电流相等，不同电阻

两端的电压不一定相等。

故选 C。
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The diagrams show a series circuit and a parallel circuit. One ammeter in the parallel circuit is 
labelled P. 

 

A A

3.0 Ω 3.0 Ω

A

3.0 Ω

A

A

3.0 Ω
P

series circuit parallel circuit  
 

Which statement is correct? 

A The total resistance of the series circuit is 3.0 . 

B The total resistance of the parallel circuit is 6.0 . 

C In the series circuit, the readings on the ammeters are the same. 

D In the parallel circuit, the reading on ammeter P is less than the reading on either of the other 
two ammeters. 

 
 
38 An electrical extension block has four sockets, a cable which can safely take a current of 6 A and 

a plug. It is protected by a fuse rated at 5 A. 
 

 
 

The extension block is used with four appliances and the 5 A fuse blows. The owner replaces the 
5 A fuse with a 13 A fuse. 

 
Why is the extension block now dangerous? 

A The appliances may not receive enough current. 

B The cable may overheat before the fuse blows. 

C The sockets may burn out before the fuse blows. 

D The 13 A fuse may blow too soon. 
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【答案】C

【解析】串联电路中的两只电流表位于同一条路径，由串联电路中电流处处相等，得

𝐼1 = 𝐼2

故选 C。

题型 7：额定功率是每秒能量，用 E=Pt求总能量或时间（考频★★☆☆☆）

知识点 　 电功率表示用电器在单位时间内转移的 ，用 𝑃  表示；额定功率是在规定工作条件下

用电器的功率。

𝑃 = 𝐸
𝑡，其中 𝐸 的单位是 J，𝑡 的单位是 s，𝑃  的单位是 W。

功率在这段时间内保持不变时，𝐸 = 𝑃𝑡；1 W = 1J
s，即 1 W 表示每 1 s 转移 。

答案：能量；1 J 的能量

怎么认 　 题目出现额定功率的含义，或给出功率、能量、时间中的两个量时，先写 1 W = 1J
s  或 𝐸 = 𝑃𝑡。

例题 1
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29 The diagrams show all the forces acting on three objects, X, Y and Z. 
 

X

10 N

10 N

Y

5 N

15 N

Z
10 N 10 N

10 N

 
 

Which of the objects experience a resultant force? 

A X, Y and Z B X only C Y and Z only D Y only 
 
 
30 A student places four identical beakers on a bench. 
 

Two beakers contain salt water of density 1.1 g / cm3 and two beakers contain pure water of 
density 1.0 g / cm3. The quantity of water in each beaker is shown. 

 
Which beaker exerts the greatest pressure on the bench? 

 
A B C D

150 cm3

of salt
water

100 cm3

of pure
water

150 cm3

of pure
water

100 cm3

of salt
water

 
 
 

The power rating of an electric kettle is 1500 W. 
 

What does this mean? 

A The kettle requires 1500 J to boil water. 

B The kettle takes 1500 s to boil water. 

C The kettle transfers 1500 J of energy every second. 

D The weight of the kettle is 1500 N. 
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解：由电功率的定义，

1500 W = 1500J
s。

故电热水壶每 1 s 转移 1500 J 的能量。故选 C。
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29 The diagram shows the apparatus that a student uses to determine the centre of gravity of a 
piece of card. 

 
The student: 

 
● makes several holes in the card 

● suspends the card from a pin placed through one of the holes 

● hangs a load from a thread attached to the pin 

● marks the line of the thread on the card. 
 

hole
pin

card

thread

load  
 

The student repeats the steps using a different hole each time. 
 

What is the smallest number of lines that the student needs to draw to determine the position of 
the centre of gravity of the card? 

A 1 B 2 C 3 D 4 
 
 

A 60 W lamp is switched on and 30 J of energy is transferred by the lamp. 
 

How long is the lamp switched on for? 

A 0.50 s B 2.0 s C 90 s D 1800 s 
 
 

10 
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【答案】A

【解析】由 𝑃 = 𝐸
𝑡  得

𝑡 = 𝐸
𝑃

𝑡 = 30 J
60 W = 0.50 s。

故选 A。

2.
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27 Which compound name matches the structure shown? 
 

H C

H

H

C

H

H

C

H

H

C

H

H

H

propane

A

C

H

H

C

H

C

H

H

H

propene

B

C

H

H

C

H

C

H

H

C

H

H

H

butane

D

H C

H

H

C

H

H

H

methane

C

 
 
 
28 X and Y are two springs. 
 

The graph shows how the lengths of X and Y vary with the loads suspended from them. 
 

length

load
0

0

X Y

 
 

Which statement about X and Y is correct? 

A Neither spring obeys Hooke’s law for any value of load. 

B The unstretched lengths of X and Y are different. 

C The spring constant of X is greater than the spring constant of Y. 

D Y needs a greater load than X to reach its limit of proportionality. 
 
 

A 900 W oven operates for 2.0 minutes. 
 

How much energy is transferred by the oven? 

A 7.5 J B 450 J C 1.8 kJ D 108 kJ 
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【答案】D

【解析】𝑡 = 2.0 min = 120 s。
由 𝐸 = 𝑃𝑡 得
𝐸 = 900 W × 120 s = 1.08 × 105 J = 108 kJ。
故选 D。

题型 8：电荷绕完整回路流动而能量送往灯和环境（考频★☆☆☆☆）

知识点 　 闭合电路中，电荷沿 连续流动；电荷不会在灯中被消耗，也不会从灯进入周围环境。

电池把 传递给灯，灯再把所得能量以光和热的形式传递给周围环境。

该关系成立的条件是电路完整闭合；电荷量单位为C，能量单位为J。
答案：完整回路；能量

怎么认 　 题目出现电池、灯和闭合回路并判断传递对象时，先区分电荷流动与能量传递。

例题 1
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34 Visible light contains wavelengths between approximately 400 nm and 700 nm. 
 

Which row gives the colour of each wavelength of visible light? 
 

 400 nm 500 nm 600 nm 

A green orange violet 

B green violet orange 

C violet green orange 

D violet orange green 
 
 
35 Which list shows regions of the electromagnetic spectrum in order of increasing frequency 

(lowest frequency first)? 

A microwaves  radio waves  ultraviolet waves 

B microwaves  ultraviolet waves  radio waves 

C radio waves  microwaves  ultraviolet waves 

D ultraviolet waves  radio waves  microwaves 
 
 
36 A plastic rod is rubbed with a cloth. The plastic rod becomes negatively charged. 
 

Which statement explains why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 

The diagram shows an electric circuit that contains a cell and a lamp. 
 

 
 

Which statement is correct? 

A The electric circuit transfers charge from the cell to the lamp only. 

B The electric circuit transfers charge from the cell to the lamp and then into the surroundings. 

C The electric circuit transfers energy from the cell to the lamp only. 

D The electric circuit transfers energy from the cell to the lamp and then into the surroundings. 

PapaCambridge ·  papacambridge.com 0654/11 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/11 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
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34 Visible light contains wavelengths between approximately 400 nm and 700 nm. 
 

Which row gives the colour of each wavelength of visible light? 
 

 400 nm 500 nm 600 nm 

A green orange violet 

B green violet orange 

C violet green orange 

D violet orange green 
 
 
35 Which list shows regions of the electromagnetic spectrum in order of increasing frequency 

(lowest frequency first)? 

A microwaves  radio waves  ultraviolet waves 

B microwaves  ultraviolet waves  radio waves 

C radio waves  microwaves  ultraviolet waves 

D ultraviolet waves  radio waves  microwaves 
 
 
36 A plastic rod is rubbed with a cloth. The plastic rod becomes negatively charged. 
 

Which statement explains why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 

The diagram shows an electric circuit that contains a cell and a lamp. 

 
 

Which statement is correct? 

A The electric circuit transfers charge from the cell to the lamp only. 

B The electric circuit transfers charge from the cell to the lamp and then into the surroundings. 

C The electric circuit transfers energy from the cell to the lamp only. 

D The electric circuit transfers energy from the cell to the lamp and then into the surroundings. 
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解：闭合电路中，电荷绕完整回路连续流动，不会在灯处停止，也不会进入周围环境。

电池把能量传给灯，灯再把能量以光和热的形式传给周围环境。

故选 D。

题型 9：先求电路总电阻，再求电流或总电压（考频★★☆☆☆）

知识点 　 设电路的总电阻为 𝑅𝑇。串联电路中各处电流相同，𝑅𝑇  等于各电阻之 ；两个电阻串

联时，𝑅𝑇 = 𝑅1 + 𝑅2。

并联电路中各支路两端电压相同，两个电阻并联时， 1
𝑅𝑇

= 1
𝑅1

+ 1
𝑅2
。

对温度不变的欧姆电阻，由 𝑉 = 𝐼𝑅 得 𝐼 = 𝑉
𝑅𝑇

 或 𝑉 = 𝐼𝑅𝑇；电阻、电压和电流的单位分别是 、

和 A。

答案：和；Ω；V

怎么认 　 题目出现多个电阻与电源相连，并要求总电流或总电压时，先判断连接方式并求总电阻。

例题 1
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36 Which diagram shows the pattern and direction of the magnetic field near the S pole of a bar 
magnet? 
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A 2.0  resistor and a 3.0  resistor are connected in series with a 10 V battery.  
 

2.0 Ω 3.0 Ω

10 V

 
 

What is the current in the circuit? 

A 0.50 A B 2.0 A C 5.0 A D 50 A 
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A 2.0  resistor and a 3.0  resistor are connected in series with a 10 V battery.  

2.0 Ω 3.0 Ω

10 V

 
 

What is the current in the circuit? 

A 0.50 A B 2.0 A C 5.0 A D 50 A 
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解：两电阻串联，故

𝑅𝑇 = 2.0 + 3.0 = 5.0 Ω

由 𝐼 = 𝑉
𝑅𝑇

 得

𝐼 = 10
5.0 = 2.0 A

故选 B。

针对练习

1.

P0688 | 2024 Oct/Nov | 0654/23 | Q36 | Extended

P0689 | 2025 Oct/Nov | 0654/22 | Q30 | Extended

P0690 | 2023 May/Jun | 0654/23 | Q37 | Extended

P0691 | 2024 May/Jun | 0654/22 | Q37 | Extended

P0692 | 2025 May/Jun | 0654/23 | Q36 | Extended
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34 Which row describes all electromagnetic waves? 
 

 type of wave 
s/m

 vacuum a in speed eapproximat
  

 

A longitudinal 300 

B longitudinal 300 million 

C transverse 300 

D transverse 300 million 
 
 
35 An iron bar is placed within the magnetic field of a permanent magnet. 
 

What happens to the iron bar? 

A It becomes an induced permanent magnet. 

B It becomes an induced temporary magnet. 

C It becomes negatively charged. 

D It becomes positively charged. 
 
 

The diagram shows two 30  resistors and an ammeter connected to a 120 V battery. 
 

A
30 Ω

120 V

30 Ω

 
 

What is the reading on the ammeter? 

A 0.25 A B 0.50 A C 2.0 A D 4.0 A 
 
 
37 There is a current of 0.50 A in a lamp when the potential difference (p.d.) across the lamp is 12 V. 
 

How much time does it take for the lamp to transfer 100 J of energy? 

A 0.060 s B 4.2 s C 17 s D 600 s 
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A longitudinal 300 

B longitudinal 300 million 

C transverse 300 

D transverse 300 million 
 
 
35 An iron bar is placed within the magnetic field of a permanent magnet. 
 

What happens to the iron bar? 

A It becomes an induced permanent magnet. 

B It becomes an induced temporary magnet. 

C It becomes negatively charged. 

D It becomes positively charged. 
 
 

The diagram shows two 30  resistors and an ammeter connected to a 120 V battery. 

A
30 Ω

120 V

30 Ω

 
 

What is the reading on the ammeter? 

A 0.25 A B 0.50 A C 2.0 A D 4.0 A 
 
 
37 There is a current of 0.50 A in a lamp when the potential difference (p.d.) across the lamp is 12 V. 
 

How much time does it take for the lamp to transfer 100 J of energy? 

A 0.060 s B 4.2 s C 17 s D 600 s 
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【答案】C

【解析】两电阻串联，故

𝑅𝑇 = 30 + 30 = 60 Ω
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𝐼 = 𝑉
𝑅𝑇

= 120
60 = 2.0 A

故选 C。

2.

P0284 | 2026 Feb/Mar | 0654/22 | Q31 | Extended

P0285 | 2025 Oct/Nov | 0654/23 | Q37 | Extended
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36 What is defined in terms of the electrical work done by a source in moving unit charge around a 
complete circuit? 

A electromotive force (e.m.f.) 

B current 

C potential difference (p.d.) 

D power 
 
 

The diagram shows a circuit. 
 

4.0 Ω

6.0 V

6.0 Ω
 

 
Which statement is correct? 

A The current in the 4.0  resistor is 1.0 A. 

B The current in the 4.0  resistor is 1.5 A. 

C The current in the 6.0  resistor is 1.5 A. 

D The current in the 6.0  resistor is 2.5 A. 
 
 
38 A current-carrying conductor is in a magnetic field. This causes a force to act on the conductor. 
 

The current is increased and the magnetic field is reversed. 
 

Which statement describes the force after the changes to the current and the magnetic field? 

A The force is greater and in the opposite direction. 

B The force is greater and in the same direction. 

C The force is the same and in the same direction. 

D The force is the same and in the opposite direction. 
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The diagram shows a circuit. 
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Which statement is correct? 

A The current in the 4.0  resistor is 1.0 A. 
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【答案】B

【解析】两电阻并联，4.0 Ω 电阻两端电压为 6.0 V，故

𝐼 = 𝑉
𝑅 = 6.0

4.0 = 1.5 A

故选 B。

3.
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The diagram shows a 12 V battery connected to two 6.0  resistors and a switch. 
 

6.0 Ω6.0 Ω

12 V

 
 

What is the current in the battery with the switch closed and what is the current with the switch 
open? 

 

 current with 
switch closed / A 

current with 
switch open / A 

A 1.0 1.0 

B 1.0 2.0 

C 2.0 1.0 

D 2.0 2.0 
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36 The diagram shows a 12 V battery connected to two 6.0  resistors and a switch. 
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【答案】C

【解析】开关闭合时，右侧 6.0 Ω 电阻被导线短路，故

𝑅闭 = 6.0 Ω，𝐼闭 = 12
6.0 = 2.0 A

256



开关断开时，两电阻串联，故

𝑅开 = 6.0 + 6.0 = 12 Ω，𝐼开 = 12
12 = 1.0 A

故选 C。

4.
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34 Humans can hear sounds with a range of frequencies. 
 

Which row shows the smallest frequency and the greatest frequency that can be heard by a 
healthy human ear? 

 

 smallest 
frequency / Hz 

greatest 
frequency / Hz 

A 20 2 000 

B 20 20 000 

C 200 2 000 

D 200 20 000 
 
 
35 A plastic rod is rubbed with a cloth. 
 

The rod becomes positively charged. 
 

What happens to the rod and what happens to the cloth? 
 

 rod cloth 

A electrons are removed electrons are added 

B electrons are removed protons are removed 

C protons are added electrons are added 

D protons are added protons are removed 
 
 

The circuit shown contains a battery, two resistors, a voltmeter and an ammeter. 
 

One of the resistors has a resistance of 2.0 . The reading on each meter is shown. 
 

A

V

reading = 3.0 V

2.0 Ω

reading = 4.0 A

 
 

What is the potential difference (p.d.) across the battery? 

A 3.0 V B 6.0 V C 8.0 V D 11 V 
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36 The circuit shown contains a battery, two resistors, a voltmeter and an ammeter. 
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【答案】D

【解析】两电阻串联，电流均为 4.0 A。由电压表读数得

𝑅1 = 𝑉1
𝐼 = 3.0

4.0 = 0.75 Ω

𝑅𝑇 = 𝑅1 + 𝑅2 = 0.75 + 2.0 = 2.75 Ω

𝑉 = 𝐼𝑅𝑇 = 4.0 × 2.75 = 11 V

故选 D。

题型 10：以电源电压和串联电阻控制灯亮度或电机速度（考频★★☆☆☆）

知识点 　 在串联电路中，各元件中的电流 ；电源电压升高时，电路电流通常增大。

电源电压不变时，串联电阻增大使总电阻增大，电流 ；可变电阻能使电阻连续变化。

在正常工作范围内，同一灯或电机中的电流增大时，灯通常更亮，电机通常转得更快；电功率 𝑃 = 𝑈𝐼，
单位为 （W）。

答案：相等；减小；瓦特

257



怎么认 　 题目出现电池节数、串联电阻或可变电阻，并比较灯亮度或电机速度时，先比较电源电压和

总电阻。

例题 1

R = R1 +R2, V = V1 + V2.

1

R
=

1

R1
+

1

R2
.

P = V I, E = V It.
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34 The diagram shows two rays of light passing through a thin converging lens to form an image of 
an object. Four distances are labelled. 

 
Which labelled distance is the focal length of the lens? 

 

Bobject

image

lens

D

C

A

 
 
 
35 The diagram shows light hitting a plane mirror. 
 

40°

incident
ray

reflected
ray

normal

plane
mirror

NOT TO
SCALE

 
 

What is the angle of incidence? 

A 40° B 50° C 80° D 100° 
 
 

In which circuit can the brightness of the lamp be varied continuously? 
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CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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（2025 May/Jun · 0654/11 · Question 36 · Core）

解：C 中可变电阻与灯串联，调节滑片可连续改变 𝑅变。
由 𝐼 = 𝑈

𝑅灯+𝑅变
 得，𝑅变 连续变化时，电流 𝐼  连续变化。

灯的电功率随之改变，亮度可连续改变。故选 C。

针对练习

1.

P0684 | 2023 Feb/Mar | 0654/12 | Q38 | Core

P0685 | 2025 May/Jun | 0654/12 | Q37 | Core
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36 Which circuit is suitable for determining the resistance of the fixed resistor? 
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A

A
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A
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D

 
 
 

The diagram shows a circuit containing three cells, a variable resistor and an electric motor. 
 

M
 

 
Which actions together must increase the speed of the motor? 

A decreasing the number of cells and decreasing the resistance of the variable resistor 

B decreasing the number of cells and increasing the resistance of the variable resistor 

C increasing the number of cells and decreasing the resistance of the variable resistor 

D increasing the number of cells and increasing the resistance of the variable resistor 
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P0686 | 2024 Feb/Mar | 0654/22 | Q29 | Extended

P0687 | 2025 May/Jun | 0654/22 | Q37 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

426

441

（2025 May/Jun · 0654/12 · Question 37 · Core；同题：2025 May/Jun · 0654/13 · Question 37 · Core）

【答案】C

【解析】增加电池节数使电源电压 𝑈  增大，减小可变电阻使电路总电阻 𝑅总 减小。

由 𝐼 = 𝑈
𝑅总

 得，电流一定增大，电机速度增大。故选 C。

258



2.

P0625 | 2024 May/Jun | 0654/11 | Q37 | Core

P0626 | 2022 Oct/Nov | 0654/11 | Q37 | Core

13  
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36 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 

In which circuit is it possible to change the brightness of one lamp without changing the 
brightness of the other lamp? 

 
A B

C D
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36 Which type of magnet can be switched on and off many times per second? 

A an electromagnet only 

B a permanent magnet only 

C both electromagnets and permanent magnets 

D neither electromagnets or permanent magnets 
 
 
37 In which circuit is it possible to change the brightness of one lamp without changing the 

brightness of the other lamp? 
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C D

 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

404

432

（2022 Oct/Nov · 0654/11 · Question 37 · Core）

【答案】B

【解析】B 中两灯并联在同一电源两端，下支路的灯与可变电阻串联。

调节 𝑅变 时，𝐼下 = 𝑈
𝑅灯+𝑅变

 改变，而上支路电压仍为 𝑈。
故可改变下方灯的亮度而不改变上方灯的亮度。故选 B。

259



3.

P0630 | 2023 Oct/Nov | 0654/12 | Q37 | Core

12 

© UCLES 2023 0654/12/O/N/23  

35 A plastic rod is rubbed with a cloth. The rod becomes positively charged. 
 

Which statement describes why this happens? 

A Electrons move from the cloth to the rod. 

B Electrons move from the rod to the cloth. 

C Protons move from the cloth to the rod. 

D Protons move from the rod to the cloth. 
 
 
36 What is a current in a metal wire? 

A a flow of electrons 

B a flow of ions 

C a flow of neutrons 

D a flow of protons 
 
 

A lamp is connected in four circuits in turn. 
 

The batteries are identical and the resistors are identical. 
 

In which circuit is the lamp the brightest? 
 

A B

C D
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P0631 | 2022 Oct/Nov | 0654/11 | Q39 | Core

P0632 | 2024 Oct/Nov | 0654/12 | Q31 | Core

P0633 | 2023 Oct/Nov | 0654/11 | Q39 | Core

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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（2023 Oct/Nov · 0654/12 · Question 37 · Core；同题：2023 Oct/Nov · 0654/22 · Question 37 · Extended）

【答案】D

【解析】设每个固定电阻的阻值为 𝑅，则灯外电阻的等效阻值分别为
𝑅𝐴 = 2𝑅
𝑅𝐵 = 𝑅 + 𝑅

2 = 3𝑅
2

𝑅𝐶 = 𝑅
𝑅𝐷 = 𝑅

2
各电路的电源电压和灯均相同，且 𝑅𝐷 最小，故 D 中通过灯的电流最大，灯的电功率最大。故选 D。

题型 11：先用电阻求电流，再求电能或干路电流（考频★★☆☆☆）

知识点 　 电阻为 𝑅 的用电器两端电压为 𝑉  时，由欧姆定律得 𝐼 = 𝑉
𝑅，此式适用于电阻不变的用电器。

电功率 𝑃 = 𝑉 𝐼，电能 𝐸 = 𝑃𝑡 = 𝑉 𝐼𝑡；𝑉、𝐼、𝑡 分别以 V、A、s 为单位时，𝐸 的单位为 。

并联电路各支路电压 ，干路电流等于各支路电流之和；电压相同时，功率之比等于 之

比。

答案：焦耳（J）；相等；电流

260



怎么认 　 题目出现电压、电阻、通电时间并求电能或干路电流时，先由 𝐼 = 𝑉
𝑅  求电流。

例题 1

P0697 | 2022 Feb/Mar | 0654/22 | Q36 | Extended

P0698 | 2022 Oct/Nov | 0654/21 | Q37 | Extended
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36 A resistance wire of cross-sectional area A and length l has resistance R. 
 

A

l  
 

Wires X, Y and Z are made of the same material as the first wire but have different dimensions  
as shown. 

 

2A2A A

2l
2ll

wire Ywire X wire Z  
 

Which of the wires X, Y and Z has resistance R ? 

A wire X 

B wire Y 

C wire Z 

D none of them 
 
 

A battery of electromotive force (e.m.f.) 10 V is connected to two lamps X and Y. 
 

X Y10 V

2.0 A

 
 

The current in lamp Y is 2.0 A. 
 

The power of lamp Y is half the power of lamp X. 
 

How much energy is transferred by the battery in 1.0 minute? 

A 30 J B 1800 J C 2400 J D 3600 J 
 
 
38 The current in an electric heater during normal use is 11 A. 
 

What is an appropriate rating for a fuse to protect the heater? 

A 3 A B 10 A C 13 A D 36 A 
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455

（2022 Oct/Nov · 0654/21 · Question 37 · Extended）

解：两灯并联，故两灯电压相等；由 𝑃 = 𝑉 𝐼  得，两灯的功率之比等于电流之比。

𝑃𝑋 = 2𝑃𝑌

𝐼𝑋 = 2𝐼𝑌 = 2 × 2.0 A = 4.0 A
𝐼 = 𝐼𝑋 + 𝐼𝑌 = 4.0 A + 2.0 A = 6.0 A
𝑡 = 1.0 min = 60 s
𝐸 = 𝑉 𝐼𝑡 = 10 V × 6.0 A × 60 s = 3600 J
故选 D。

针对练习

1.

P0688 | 2024 Oct/Nov | 0654/23 | Q36 | Extended

P0689 | 2025 Oct/Nov | 0654/22 | Q30 | Extended

P0690 | 2023 May/Jun | 0654/23 | Q37 | Extended
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36 A student measures the current in a resistor and the potential difference (p.d.) across it. 
 

Which circuit shows an ammeter and a voltmeter both connected correctly? 
 

A B C D

A

A

A

A

VV

V

V

 
 
 

A 3.0  resistor is connected to a 12 V power supply. 
 

3.0 Ω

12 V

 
 

How much electrical energy does the resistor transfer in 10 s? 

A 3.6 J B 4.8 J C 360 J D 480 J 
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P0691 | 2024 May/Jun | 0654/22 | Q37 | Extended

P0692 | 2025 May/Jun | 0654/23 | Q36 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

427

453

（2023 May/Jun · 0654/23 · Question 37 · Extended）

【答案】D

【解析】由欧姆定律，𝐼 = 𝑉
𝑅 = 12 V

3.0 Ω = 4.0 A
𝐸 = 𝑉 𝐼𝑡 = 12 V × 4.0 A × 10 s = 480 J
故选 D。

2.

P0693 | 2023 Feb/Mar | 0654/22 | Q37 | Extended

P0694 | 2023 May/Jun | 0654/21 | Q37 | Extended

P0695 | 2022 Feb/Mar | 0654/22 | Q34 | Extended

P0696 | 2024 Oct/Nov | 0654/22 | Q37 | Extended
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A heating element in an electric kettle has a resistance of 24 . 
 

When the kettle is connected to a 240 V supply, it takes 2.5 minutes to boil some water. 
 

How much energy is used to boil the water? 

A 16 J B 960 J C 6000 J D 360 000 J 
 
 
38 A student connects the circuit shown. 
 

fuse

 
 

When the switch is closed, the fuse blows and stops the current. 
 

What is a possible reason for this? 

A The current rating of the fuse is too high. 

B The current is too large. 

C The lamp is too dim. 

D The voltage is too small. 
 
 
39 Electrical energy from a power station is transmitted over a large distance. A 100% efficient 

transformer is used near to the power station. This transformer reduces the energy that is wasted 
thermally in the transmission cables. 

 

power station transformer

transmission
cables

 
 

How does the transformer reduce the energy that is wasted? 

A It decreases the power transmitted so the current and the voltage are both larger. 

B It decreases the power transmitted so the current and the voltage are both smaller. 

C It increases the current so the voltage is smaller. 

D It increases the voltage so the current is smaller. 
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thermally in the transmission cables. 

 

power station transformer

transmission
cables

 
 

How does the transformer reduce the energy that is wasted? 

A It decreases the power transmitted so the current and the voltage are both larger. 

B It decreases the power transmitted so the current and the voltage are both smaller. 

C It increases the current so the voltage is smaller. 

D It increases the voltage so the current is smaller. 
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【答案】D

【解析】由欧姆定律，𝐼 = 𝑉
𝑅 = 240 V

24 Ω = 10 A
𝑡 = 2.5 min = 150 s
𝐸 = 𝑉 𝐼𝑡 = 240 V × 10 A × 150 s = 360000 J
故选 D。

题型 12：热敏电阻升温减阻，再判断分压或读图电流（考频★★☆☆☆）

知识点 　 负温度系数（NTC）热敏电阻的温度升高时，电阻 ；温度降低时，电阻增大。

设电源电压为 𝑉，定值电阻为 𝑅，热敏电阻为 𝑅T；串联电路的电流为 𝐼 = 𝑉
𝑅+𝑅T

。

热敏电阻和定值电阻两端的电压分别为 𝑉T = 𝑉 𝑅T
𝑅+𝑅T

 和 𝑉𝑅 = 𝑉 𝑅
𝑅+𝑅T

。

电压表并联在哪个元件两端，就测量 ；电阻、电流和电压的单位分别为 Ω、A 和 V。
答案：减小；该元件两端的电压

怎么认 　 题目出现 NTC 热敏电阻升温、串联电路和电压表时，先判定其电阻减小，再看电压表并联的

位置。

例题 1

P0697 | 2022 Feb/Mar | 0654/22 | Q36 | Extended
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34 A circuit contains a battery, a fixed resistor, an ammeter and a variable resistor. 
 

The reading on the ammeter is 1.8 mA. 
 

A
 

 
How much charge flows through the variable resistor in 30 s? 

A 0.054 C B 17 C C 54 C D 17 000 C 
 
 
35 A copper wire has a resistance of 8.0 . 
 

Four of these wires are arranged side by side to form a cable, as shown. 
 

 
 

What is the resistance of this cable? 

A 0.50  B 2.0  C 32  D 128  
 
 

The diagram shows a circuit containing a resistor and an NTC thermistor. 
 

V  
 

The temperature of the thermistor increases. 
 

What happens to the resistance of the thermistor and what happens to the reading on the 
voltmeter? 

 

 resistance of 
thermistor 

reading on 
voltmeter 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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34 A circuit contains a battery, a fixed resistor, an ammeter and a variable resistor. 
 

The reading on the ammeter is 1.8 mA. 
 

A
 

 
How much charge flows through the variable resistor in 30 s? 

A 0.054 C B 17 C C 54 C D 17 000 C 
 
 
35 A copper wire has a resistance of 8.0 . 
 

Four of these wires are arranged side by side to form a cable, as shown. 
 

 
 

What is the resistance of this cable? 

A 0.50  B 2.0  C 32  D 128  
 
 
36 The diagram shows a circuit containing a resistor and an NTC thermistor. 

V  
 

The temperature of the thermistor increases. 
 

What happens to the resistance of the thermistor and what happens to the reading on the 
voltmeter? 

 

 resistance of 
thermistor 

reading on 
voltmeter 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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解：NTC 热敏电阻的温度升高，其电阻 𝑅T 减小。

电压表并联在热敏电阻两端，由分压关系得

𝑉T = 𝑉 𝑅T
𝑅+𝑅T

因 𝑉  和 𝑅 均不变，𝑅T 减小时，𝑉T 减小。故选 A。
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The circuit shows a resistor and an NTC thermistor connected in series with a power supply. A 
voltmeter is connected across the resistor. 

 

V

power supply

 
 

The temperature of the thermistor increases. 
 

What happens to the resistance of the thermistor and what happens to the reading on the 
voltmeter? 

 

 resistance of 
thermistor 

reading on 
voltmeter 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
38 The table shows the usual current in each of four household appliances and the fuse used to 

protect each of them. 
 

The only fuses available are rated at 3 A, 5 A or 13 A. 
 

Which row shows an appliance that has been fitted with the most appropriate of the fuses 
available? 

 
 appliance current / A fuse rating / A 

A hairdryer 5.5 5 

B kettle 7.5 13 

C lawnmower 5.0 3 

D slow cooker 1.0 5 
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37 The circuit shows a resistor and an NTC thermistor connected in series with a power supply. A 
voltmeter is connected across the resistor. 

V

power supply

 
 

The temperature of the thermistor increases. 
 

What happens to the resistance of the thermistor and what happens to the reading on the 
voltmeter? 

 

 resistance of 
thermistor 

reading on 
voltmeter 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
38 The table shows the usual current in each of four household appliances and the fuse used to 

protect each of them. 
 

The only fuses available are rated at 3 A, 5 A or 13 A. 
 

Which row shows an appliance that has been fitted with the most appropriate of the fuses 
available? 

 
 appliance current / A fuse rating / A 

A hairdryer 5.5 5 

B kettle 7.5 13 

C lawnmower 5.0 3 

D slow cooker 1.0 5 
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【答案】B

【解析】NTC 热敏电阻的温度升高，其电阻 𝑅T 减小，串联总电阻随之减小。

𝐼 = 𝑉
𝑅+𝑅T

电源电压不变，故电流 𝐼  增大。电压表并联在定值电阻两端，且 𝑅 不变。

𝑉𝑅 = 𝐼𝑅
故电压表示数增大。故选 B。
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The graph shows how the resistance of a thermistor changes with temperature. 
 

0 10 20 30 40 50 60 70 80 90 100

temperature / °C

6.0

5.0

4.0

3.0

2.0

1.0

0

resistance of
thermistor / kΩ

 
 

There is a potential difference (p.d.) of 6.0 V across the thermistor. 
 

What is the current in the thermistor when it is at a temperature of 50 C? 

A 0.0020 A B 0.50 A C 2.0 A D 500 A 
 
 
37 A kettle is connected to a 230 V mains supply. The current in the kettle is 10 A. 
 

How much energy is transferred in 3.0 minutes? 

A 12.8 J B 767 J C 6900 J D 414 000 J 
 
 
38 What is the function of a fuse in a circuit? 

A It decreases the resistance of the circuit. 

B It ensures a constant current in the circuit. 

C It ensures a constant resistance in the circuit. 

D It prevents the cables from overheating. 
 
 
39 What is the purpose of the commutator in a direct current (d.c.) motor? 

A It reverses the direction of the current in the coil every half turn. 

B It reverses the direction of rotation of the coil every complete turn. 

C It reverses the direction of rotation of the coil every half turn. 

D It reverses the magnetic field due to the permanent magnet every complete turn. 
 
 

14 

© UCLES 2024 0654/22/M/J/24  

The graph shows how the resistance of a thermistor changes with temperature. 

0 10 20 30 40 50 60 70 80 90 100

temperature / °C

6.0

5.0

4.0

3.0

2.0

1.0

0

resistance of
thermistor / kΩ

 
 

There is a potential difference (p.d.) of 6.0 V across the thermistor. 
 

What is the current in the thermistor when it is at a temperature of 50 C? 

A 0.0020 A B 0.50 A C 2.0 A D 500 A 
 
 
37 A kettle is connected to a 230 V mains supply. The current in the kettle is 10 A. 
 

How much energy is transferred in 3.0 minutes? 

A 12.8 J B 767 J C 6900 J D 414 000 J 
 
 
38 What is the function of a fuse in a circuit? 

A It decreases the resistance of the circuit. 

B It ensures a constant current in the circuit. 

C It ensures a constant resistance in the circuit. 

D It prevents the cables from overheating. 
 
 
39 What is the purpose of the commutator in a direct current (d.c.) motor? 

A It reverses the direction of the current in the coil every half turn. 

B It reverses the direction of rotation of the coil every complete turn. 

C It reverses the direction of rotation of the coil every half turn. 

D It reverses the magnetic field due to the permanent magnet every complete turn. 
 
 

14 

© UCLES 2024 0654/22/M/J/24  

The graph shows how the resistance of a thermistor changes with temperature. 

0 10 20 30 40 50 60 70 80 90 100

temperature / °C

6.0

5.0

4.0

3.0

2.0

1.0

0

resistance of
thermistor / kΩ

 
 

There is a potential difference (p.d.) of 6.0 V across the thermistor. 
 

What is the current in the thermistor when it is at a temperature of 50 C? 

A 0.0020 A B 0.50 A C 2.0 A D 500 A 
 
 
37 A kettle is connected to a 230 V mains supply. The current in the kettle is 10 A. 
 

How much energy is transferred in 3.0 minutes? 

A 12.8 J B 767 J C 6900 J D 414 000 J 
 
 
38 What is the function of a fuse in a circuit? 

A It decreases the resistance of the circuit. 

B It ensures a constant current in the circuit. 

C It ensures a constant resistance in the circuit. 

D It prevents the cables from overheating. 
 
 
39 What is the purpose of the commutator in a direct current (d.c.) motor? 

A It reverses the direction of the current in the coil every half turn. 

B It reverses the direction of rotation of the coil every complete turn. 

C It reverses the direction of rotation of the coil every half turn. 

D It reverses the magnetic field due to the permanent magnet every complete turn. 
 
 

14 

© UCLES 2024 0654/22/M/J/24  

36 The graph shows how the resistance of a thermistor changes with temperature. 
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【答案】A

【解析】由图得，温度为 50 °C 时，热敏电阻的阻值约为

𝑅 = 3.0 kΩ = 3.0 × 103 Ω
由欧姆定律得

𝐼 = 𝑉
𝑅

𝐼 = 6.0
3.0×103 A = 2.0 × 10−3 A = 0.0020 A

故选 A。

题型 13：灯短暂亮后永久断路，辨认保险丝熔断（考频★☆☆☆☆）

知识点 　 保险丝（fuse）与被保护电路串联，其额定电流的单位是安培（A）。

当电流不超过额定值时，保险丝导通；电流过大时，保险丝因温度升高而 ，使电路形

成 。

保险丝熔断后不能自行恢复，更换保险丝后电路才能重新导通。

答案：熔断；断路

264



怎么认 　 题目出现灯先短暂发光、再次闭合开关不亮时，先判断保险丝已熔断。

例题 1

P0658 | 2023 Oct/Nov | 0654/22 | Q38 | Extended
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37 A lamp is connected in four circuits in turn. 
 

The batteries are identical and the resistors are identical. 
 

In which circuit is the lamp the brightest? 
 

A B

C D

 
 
 

The series circuit shown includes a single component hidden in a box. The switch is open. 
 

component
hidden in box  

 
The switch is now closed and the lamp lights briefly before going off. 

 
The switch is now opened, and then closed again. This time the lamp does not light. 

 
Which symbol represents the component in the box? 

 

A

A B C D
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解：开关闭合后灯短暂发光，说明电路起初有电流。

随后灯熄灭，再次闭合开关仍不亮，说明盒内元件已使电路断开。

电流过大时保险丝熔断，熔断后不能自行恢复；A 是保险丝的电路符号。

故选 A。

题型 14：固定温升时用质量/加热时间比较有用功率（考频★☆☆☆☆）

知识点 　 有用功率是单位时间内转移的有用能量，𝑃 = 𝐸
𝑡，单位为瓦特（W）。

水吸收的热量为 𝐸 = 𝑚𝑐Δ𝑇，质量用 kg，比热容用 J/(kg °C)，温度变化用 °C。

同种水由相同初温升高到相同末温时，𝑐 与 Δ𝑇  相同，故 𝑃  与  成正比；该比值越小，有用功

率越 。

答案：𝑚
𝑡 ；小
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怎么认 　 题目出现同种水升高相同温度，并给出质量和加热时间时，先比较 𝑚𝑡 。

例题 1

P0658 | 2023 Oct/Nov | 0654/22 | Q38 | Extended
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30 A weightless L-shaped beam is pivoted as shown. 
 

A load of mass 2.4 kg is suspended from the beam at point X. The beam is held in equilibrium by 
a horizontal force F acting at the point shown. 

 

15 cm

30 cm

F

X

pivotload

 
 

The gravitational field strength g is 10 N / kg. 
 

What is F ? 

A 4.8 N B 48 N C 72 N D 720 N 
 
 

Four different kettles contain different masses of water. 
 

They are used to heat the water from room temperature to boiling point. 
 

The kettles take different times to do this. 
 

Which kettle has the lowest useful power output? 
 

 
mass of  
water / g 

time to heat  
water to boiling 
point / minute 

A 1000 3.0 

B 1000 5.0 

C 2500 3.0 

D 2500 5.0 
 
 
32 A gas in a balloon is heated at constant pressure. 
 

What happens to the gas? 

A Its density decreases. 

B Its mass decreases. 

C Its temperature decreases. 

D Its volume decreases. 
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解：同种水均由室温加热至沸点，𝑐 与 Δ𝑇  相同，由 𝑃 = 𝐸
𝑡  和 𝐸 = 𝑚𝑐Δ𝑇  得

𝑃 = 𝑚𝑐Δ𝑇
𝑡

故比较 𝑚𝑡 ：
𝑚𝐴
𝑡𝐴

= 1000
3.0 ≈ 333g min−1

𝑚𝐵
𝑡𝐵

= 1000
5.0 = 200g min−1

𝑚𝐶
𝑡𝐶

= 2500
3.0 ≈ 833g min−1

𝑚𝐷
𝑡𝐷

= 2500
5.0 = 500g min−1

B 的比值最小，故选 B。

题型 15：给电流和时间求通过电荷量（考频★☆☆☆☆）

知识点 　 电流 𝐼  表示单位时间内通过导体横截面的电荷量，关系为 𝐼 = 𝑄
𝑡，故 𝑄 = 。

当电流在所求时间内保持不变时，𝐼  用安培，𝑡 用秒，𝑄 的单位为 。

换算关系为 1 mA = A。
答案：𝐼𝑡；库仑（C）；10−3

怎么认 　 题目出现电流、通电时间并求电荷量时，先把电流换算成安培，再用 𝑄 = 𝐼𝑡。

例题 1

P0693 | 2023 Feb/Mar | 0654/22 | Q37 | Extended

P0694 | 2023 May/Jun | 0654/21 | Q37 | Extended

P0695 | 2022 Feb/Mar | 0654/22 | Q34 | Extended
15  
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A circuit contains a battery, a fixed resistor, an ammeter and a variable resistor. 
 

The reading on the ammeter is 1.8 mA. 
 

A
 

 
How much charge flows through the variable resistor in 30 s? 

A 0.054 C B 17 C C 54 C D 17 000 C 
 
 
35 A copper wire has a resistance of 8.0 . 
 

Four of these wires are arranged side by side to form a cable, as shown. 
 

 
 

What is the resistance of this cable? 

A 0.50  B 2.0  C 32  D 128  
 
 
36 The diagram shows a circuit containing a resistor and an NTC thermistor. 
 

V  
 

The temperature of the thermistor increases. 
 

What happens to the resistance of the thermistor and what happens to the reading on the 
voltmeter? 

 

 resistance of 
thermistor 

reading on 
voltmeter 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
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454

（2022 Feb/Mar · 0654/22 · Question 34 · Extended）
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解：由串联电路各处电流相等，通过可变电阻的电流为 1.8 mA。
1.8 mA = 1.8 × 10−3 A
由 𝑄 = 𝐼𝑡 得
𝑄 = 1.8 × 10−3 × 30 = 0.054 C。
故选 A。
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专题 18 用电安全与保险丝

18.1 用电安全与保险丝

题型 1：保险丝过流熔断、切断火线而不稳流（考频★★★☆☆）

知识点 　 保险丝由熔点较低的细金属丝制成，应与被保护电路 ；当电流超过额定值时，熔丝

因发热熔断，使电路断开。

家庭电路中，保险丝应接在 线上，使其熔断后用电器与火线分离。

额定电流以安培（A）为单位；保险丝不使电流保持在额定值，也不改变电源电压。

答案：串联；火

怎么认 　 题目出现细丝熔化、保险元件、额定电流或家庭电路接线时，先判断保险丝是否因过流熔断

并切断火线。

例题 1

P0222 | 2023 Oct/Nov | 0654/12 | Q33 | Core

P0223 | 2022 Oct/Nov | 0654/13 | Q39 | Core
14 

© UCLES 2022 0654/13/O/N/22  

A device that is designed to protect a circuit contains a thin wire. When there is a large current  
in the circuit, the thin wire melts and cuts off the supply. 

 
What is the device? 

A fuse 

B lamp 

C resistor 

D thermistor 
 
 
40 The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key

 
 
 

14 

© UCLES 2022 0654/13/O/N/22  

A device that is designed to protect a circuit contains a thin wire. When there is a large current  
in the circuit, the thin wire melts and cuts off the supply. 

 
What is the device? 

A fuse 

B lamp 

C resistor 

D thermistor 
 
 
40 The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key

 
 
 

14 

© UCLES 2022 0654/13/O/N/22  

A device that is designed to protect a circuit contains a thin wire. When there is a large current  
in the circuit, the thin wire melts and cuts off the supply. 

 
What is the device? 

A fuse 

B lamp 

C resistor 

D thermistor 
 
 
40 The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key

 
 
 

P0224 | 2026 May/Jun | 0654/13 | Q35 | Core

P0225 | 2023 Oct/Nov | 0654/11 | Q32 | Core
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（2022 Oct/Nov · 0654/13 · Question 39 · Core；同题：2022 Oct/Nov · 0654/23 · Question 38 · Extended）

解：题中细丝在大电流通过时熔化并切断电源，符合保险丝的过流熔断特征，因此该装置为保险丝。故选 

A。

针对练习

1.

P0669 | 2025 Oct/Nov | 0654/11 | Q38 | Core
12 
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Component X protects the circuit shown in the diagram. 
 

X  
 

What is component X? 

A fixed resistor 

B fuse 

C switch 

D variable resistor 
 
 
39 The mass of a radioactive isotope in a sample is 720 g. The half-life of the isotope is 4.0 hours. 
 

Which mass of the isotope remains undecayed after 12 hours? 

A 60 g B 90 g C 180 g D 240 g 
 
 
40 Which row shows a dwarf planet and an object that orbits a planet? 
 

 dwarf planet object that orbits 
a planet 

A Mercury moon 

B Mercury asteroid 

C Pluto moon 

D Pluto asteroid 
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（2025 Oct/Nov · 0654/11 · Question 38 · Core）

【答案】B

【解析】题干说明 X 用于保护电路，图中 X 串联在电路中，故 X 为保险丝。故选 B。
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A heater circuit is protected by a 10 A fuse. 
 

How does the fuse protect the circuit? 

A It cuts off the current when the current in the heater is greater than 10 A. 

B It decreases the current in the heater to 10 A when the current is more than 10 A. 

C It increases the current in the heater to 10 A when the current is less than 10 A. 

D It maintains a constant temperature in the heater. 
 
 
38 The diagram shows a wire carrying an electric current in the direction shown (towards the bottom 

of the page). The wire is at right angles to a magnetic field that is directed into the page. 
 

A force acts on the wire because of the current and the magnetic field. 
 

In which labelled direction does this force act? 
 

wire carrying current

magnetic field

into page

A

BD

C
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【答案】A

【解析】保险丝的额定电流为 10 A，当加热器中的电流大于 10 A 时，熔丝熔断并切断电流。故选 A。

3.

P0749 | 2024 May/Jun | 0654/11 | Q38 | Core

P0750 | 2023 Oct/Nov | 0654/13 | Q38 | Core

P0751 | 2026 May/Jun | 0654/12 | Q38 | Core

12 

© Cambridge University Press & Assessment 2026 0654/12/M/J/26  

37 Two lamps are connected in the circuit shown. 
 

A

 
 

Which statements about the circuit are correct? 
 

1 There is a separate switch to control each lamp. 

2 The ammeter measures the current in both lamps when both switches are closed. 

3 The circuit is a series circuit. 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 

What is the purpose of a 3 A fuse in an electrical circuit? 

A It keeps the current at a constant value of 3 A. 

B It prevents the current increasing above 3 A. 

C It reduces the resistance of the circuit. 

D It varies the voltage of the supply. 
 
 
39 Which statement explains why scientists use long tongs to move radioactive sources? 

A It decreases the half-life of the source. 

B It increases the distance between the source and the scientists. 

C It decreases the exposure time for the scientists. 

D It prevents the source from being damaged. 
 
 
40 The nearest star to the Earth after the Sun is Proxima Centauri. 
 

Proxima Centauri is 4.2 light-years from the Earth. 
 

Which statement about Proxima Centauri is correct? 

A It takes 4.2 years for light from Proxima Centauri to reach the Earth. 

B It takes 4.2 years for Proxima Centauri to orbit the Sun. 

C It would take 4.2 years for humans to travel to Proxima Centauri from the Earth. 

D It takes 4.2 years for the Earth to orbit Proxima Centauri. 
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（2026 May/Jun · 0654/12 · Question 38 · Core）

【答案】B

【解析】3 A 保险丝在电流超过额定值时熔断，使过大电流不能继续通过电路。故选 B。

4.

P0756 | 2024 Oct/Nov | 0654/22 | Q38 | Extended
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37 A heating element in an electric kettle has a resistance of 24 . 
 

When the kettle is connected to a 240 V supply, it takes 2.5 minutes to boil some water. 
 

How much energy is used to boil the water? 

A 16 J B 960 J C 6000 J D 360 000 J 
 
 

A student connects the circuit shown. 
 

fuse

 
 

When the switch is closed, the fuse blows and stops the current. 
 

What is a possible reason for this? 

A The current rating of the fuse is too high. 

B The current is too large. 

C The lamp is too dim. 

D The voltage is too small. 
 
 
39 Electrical energy from a power station is transmitted over a large distance. A 100% efficient 

transformer is used near to the power station. This transformer reduces the energy that is wasted 
thermally in the transmission cables. 

 

power station transformer

transmission
cables

 
 

How does the transformer reduce the energy that is wasted? 

A It decreases the power transmitted so the current and the voltage are both larger. 

B It decreases the power transmitted so the current and the voltage are both smaller. 

C It increases the current so the voltage is smaller. 

D It increases the voltage so the current is smaller. 
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B The current is too large. 

C The lamp is too dim. 

D The voltage is too small. 
 
 
39 Electrical energy from a power station is transmitted over a large distance. A 100% efficient 

transformer is used near to the power station. This transformer reduces the energy that is wasted 
thermally in the transmission cables. 

 

power station transformer

transmission
cables

 
 

How does the transformer reduce the energy that is wasted? 

A It decreases the power transmitted so the current and the voltage are both larger. 

B It decreases the power transmitted so the current and the voltage are both smaller. 

C It increases the current so the voltage is smaller. 

D It increases the voltage so the current is smaller. 
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【答案】B

【解析】保险丝熔断说明通过它的电流超过额定值，因此可能的原因是电流过大。故选 B。
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5.

P0749 | 2024 May/Jun | 0654/11 | Q38 | Core

P0750 | 2023 Oct/Nov | 0654/13 | Q38 | Core

P0751 | 2026 May/Jun | 0654/12 | Q38 | Core

P0752 | 2023 May/Jun | 0654/11 | Q38 | Core

13  
 

© UCLES 2023 0654/11/M/J/23 [Turn over 

36 Two insulators are charged by rubbing them with a cloth. 
 

After this, the charged insulators repel each other. 
 

Which statement is a possible description of how the insulators become charged? 

A One gained electrons and the other gained protons. 

B One gained electrons and the other lost electrons. 

C They both lost electrons. 

D They both lost protons. 
 
 
37 A battery of e.m.f. V is connected across a resistor of resistance R. There is a current in the 

resistor. 
 

R

V

current  
 

Which row shows two changes that both increase the current in the resistor? 
 

 change 1 change 2 

A decrease V decrease R 

B decrease V increase R 

C increase V decrease R 

D increase V increase R 
 
 

Fuses are used in domestic electric circuits. 
 

Which statement about fuses is correct? 

A A fuse is connected in the live wire. 

B A fuse is connected in the neutral wire. 

C A 3.0 A fuse produces a current of exactly 3.0 A in the circuit. 

D A 3.0 A fuse produces a minimum current of 3.0 A in the circuit. 
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【答案】A

【解析】家庭电路中保险丝接在火线上，使熔断后用电器与火线断开。故选 A。

6.
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36 The graph shows how the resistance of a thermistor changes with temperature. 
 

0 10 20 30 40 50 60 70 80 90 100

temperature / °C

6.0

5.0

4.0

3.0

2.0

1.0

0

resistance of
thermistor / kΩ

 
 

There is a potential difference (p.d.) of 6.0 V across the thermistor. 
 

What is the current in the thermistor when it is at a temperature of 50 C? 

A 0.0020 A B 0.50 A C 2.0 A D 500 A 
 
 
37 A kettle is connected to a 230 V mains supply. The current in the kettle is 10 A. 
 

How much energy is transferred in 3.0 minutes? 

A 12.8 J B 767 J C 6900 J D 414 000 J 
 
 

What is the function of a fuse in a circuit? 

A It decreases the resistance of the circuit. 

B It ensures a constant current in the circuit. 

C It ensures a constant resistance in the circuit. 

D It prevents the cables from overheating. 
 
 
39 What is the purpose of the commutator in a direct current (d.c.) motor? 

A It reverses the direction of the current in the coil every half turn. 

B It reverses the direction of rotation of the coil every complete turn. 

C It reverses the direction of rotation of the coil every half turn. 

D It reverses the magnetic field due to the permanent magnet every complete turn. 
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What is the function of a fuse in a circuit? 

A It decreases the resistance of the circuit. 

B It ensures a constant current in the circuit. 

C It ensures a constant resistance in the circuit. 

D It prevents the cables from overheating. 
 
 
39 What is the purpose of the commutator in a direct current (d.c.) motor? 

A It reverses the direction of the current in the coil every half turn. 
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D It reverses the magnetic field due to the permanent magnet every complete turn. 
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【答案】D

【解析】电流过大时，电缆发热加剧；保险丝熔断后切断电流，从而防止电缆过热。故选 D。

7.
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37 Two lamps can be connected to a battery either in series or in parallel. 
 

Which statement is not a benefit of connecting two lamps in parallel rather than in series? 

A If one lamp breaks, the other lamp stays lit. 

B The lamps are brighter. 

C The lamps can be controlled individually using switches. 

D There is a smaller current in the battery. 
 
 

What is the purpose of a fuse in an electric circuit? 

A to make the circuit more efficient 

B to protect the circuit from damage by a large current 

C to provide a constant current in the circuit 

D to provide a constant potential difference (p.d.) across the circuit 
 
 
39 The diagram shows a current-carrying wire placed between the poles of a magnet. The direction 

of the current is out of the page. The direction of the force on the wire is shown by the arrow. 
 

N S

force

current out of the page  
 

Both the direction of the current and the poles of the magnet are now reversed. 
 

Which arrow shows the direction of the force on the wire after these changes? 
 

S N

C

A

D B

current into the page  
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【答案】B

【解析】电流过大时保险丝熔断并切断电路，从而保护电路免受大电流损坏。故选 B。

8.
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36 A rod gains negative charge as it is rubbed with a cloth. 
 

What happens to the cloth in this process? 

A It gains electrons. 

B It loses electrons. 

C It gains protons. 

D It loses protons. 
 
 

The diagram shows four components in a circuit. 
 

Which component is only used to protect the circuit? 
 

A

B

C

D

 
 
 
38 Which nuclide contains the most neutrons? 

A Am239
95  B Pa234

91  C Pu239
94  D U238

92  
 
 
39 Scientists use a radioactive source that emits -radiation. 
 

What is a suitable safety precaution? 

A Reduce the temperature of the radioactive source. 

B Use aluminium foil to reflect the -radiation away from the scientists. 

C Use a paper screen to absorb the -radiation. 

D Use the source for the minimum time needed. 
 
 
40 Which list gives the planets in order of increasing distance from the Sun? 

A Earth, Mars, Venus 

B Mars, Earth, Venus 

C Mars, Venus, Earth 

D Venus, Earth, Mars 
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【答案】C

【解析】图中 C 所示为保险丝，保险丝在电流过大时熔断，其用途是保护电路。故选 C。
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题型 2：选略高于正常最大电流的最小合适额定值（考频★★★☆☆）

知识点 　 保险丝串联在电路中，电流过大时熔断并切断电路，保护电路免受过热影响。

保险丝额定电流应 用电器正常工作时的最大电流；在可选额定值中，取符合这一条件

的 。

工作电流和保险丝额定电流均以安培为单位，单位符号为 A。
答案：略高于；最小值

怎么认 　 题目出现正常或最大工作电流及若干保险丝额定值时，先选略高于该电流的最小额定值。

例题 1
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38 Circuits 1 and 2 contain identical cells and identical resistors. Each resistor has the same 
resistance R. The current in the cell in circuit 1 is I. 

 

R

circuit 1

I

R

circuit 2

R

 
 

How do the total resistance of circuit 2 and the current in the cell in circuit 2 compare with R  
and I ? 

 

 total resistance 
of circuit 2 

current in cell 
in circuit 2 

A greater than R greater than I 

B greater than R less than I 

C less than R greater than I 

D less than R less than I 
 
 

The current in an electric heater during normal use is 11 A. 
 

What is an appropriate rating for a fuse to protect the heater? 

A 3 A B 10 A C 13 A D 36 A 
 
 
40 The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key
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解：正常工作电流为 11 A，保险丝额定电流应略高于 11 A。
可选额定值中，满足要求的最小值为 13 A。
故选 C。

针对练习

1.
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38 X, Y and Z are combinations of identical resistors. 
 

X ZY  
 

The combinations are put in order of decreasing resistance (largest resistance to smallest 
resistance). 

 
What is this order? 

A Y  X  Z B Y  Z  X C Z  X  Y D Z  Y  X 
 
 

The maximum current in a food mixer during normal use is 3.1 A. 
 

What is the most suitable rating for a fuse used to protect the mixer? 

A 1 A B 3 A C 5 A D 8 A 
 
 
40 The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key
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【答案】C

【解析】正常工作时的最大电流为 3.1 A。
可选额定值中，略高于 3.1 A 的最小值为 5 A。
故选 C。

2.
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37 In the circuits shown, all the resistors are identical. 
 

Which circuit has the smallest combined resistance? 
 

A C DB

 
 
 

The maximum current in an electric circuit is 10 A. 
 

What is the most appropriate rating of a fuse for this circuit? 

A 5 A B 9 A C 13 A D 25 A 
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【答案】C

【解析】电路中的最大电流为 10 A。
可选额定值中，略高于 10 A 的最小值为 13 A。
故选 C。

3.
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38 A battery is connected in a circuit to a 3.0  resistor, a 6.0  resistor and two ammeters P and Q. 
 

A

A

Q
P 3.0 Ω

6.0 Ω
 

 
What is the combined resistance of the two resistors and which ammeter has the greater 
reading? 

 

 combined 
resistance /  

ammeter with 
greater reading 

A less than 3.0 P 

B less than 3.0 Q 

C 9.0 P 

D 9.0 Q 
 
 

The current in an electric kettle used to boil water is 9.0 A. 
 

What is the most appropriate rating of fuse to use with this kettle? 

A 1 A B 3 A C 8 A D 13 A 
 
 
40 A nuclide of hydrogen is represented by H.3

1  
 

Which row shows the number of protons and the number of neutrons in this nuclide? 
 

 protons neutrons 

A 1 2 

B 1 3 

C 2 1 

D 3 1 
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【答案】D

【解析】电水壶的正常工作电流为 9.0 A。

271



可选额定值中，略高于 9.0 A 的最小值为 13 A。
故选 D。

4.
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34 A student claps his hands once when standing 100 m away from a large wall. 
 

The speed of sound in air is 330 m / s. 
 

How long after clapping does the student hear an echo? 

A 0.30 s B 0.61 s C 1.7 s D 3.3 s 
 
 
35 Two charged rods X and Y repel each other. 
 

Which row gives a possible description of how the rods became charged? 
 

 X charged by Y charged by 

A gaining electrons gaining electrons 

B gaining electrons losing protons 

C losing electrons gaining electrons 

D losing electrons losing protons 
 
 
36 There is a current of 4.0 A in a resistor and a potential difference (p.d.) of 12 V across it. 
 

What is the resistance of the resistor? 

A 0.33  B 3.0  C 8.0  D 48  
 
 

The current in an electric heater is 6.0 A when in normal use. 
 

Four fuses with different ratings are available to protect the wire to the heater. 
 

Which fuse is most suitable? 

A 1 A B 5 A C 8 A D 20 A 
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【答案】C

【解析】电热器的正常工作电流为 6.0 A。
可选额定值中，略高于 6.0 A 的最小值为 8 A。
故选 C。

5.
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37 A 12  resistor is connected in parallel with a 17  resistor. 
 

Which statement about the combined resistance of the two resistors is correct? 

A It must be equal to 29 . 

B It must be greater than 12  but less than 17 . 

C It must be greater than 17  but less than 29 . 

D It must be less than 12 . 
 
 

The voltage across an electric heater is 240 V and the current in the heater is 3.0 A. 
 

The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 
40 What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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【答案】C

【解析】保险丝额定电流由正常工作电流确定，电热器的正常工作电流为 3.0 A。
可选额定值中，略高于 3.0 A 的最小值为 5 A。
故选 C。

6.

P0684 | 2023 Feb/Mar | 0654/12 | Q38 | Core
16 

© UCLES 2023 0654/12/F/M/23  

The current in an electric heater is 10 A when in normal use. The heater circuit contains a fuse. 
 

What is the purpose of the fuse and what is a suitable rating for the fuse? 
 

 purpose of fuse suitable fuse 
rating / A 

A maintains a constant current   9 

B maintains a constant current 13 

C protects the circuit from the effects of overheating   9 

D protects the circuit from the effects of overheating 13 
 
 
39 The nucleus of an isotope of gold contains 79 protons and 118 neutrons. The symbol for gold is 

Au. 
 

What is the nuclide symbol for this isotope? 

A Au79
118  B Au79

197  C Au118
79  D Au197

79  
 
 
40 The isotope of americium used in a smoke detector has a half-life of 430 years. A sample of this 

isotope emits 36 000 particles per minute. 
 

At which rate does it emit particles 1290 years later? 

A 4500 counts per minute 

B 9000 counts per minute 

C 12 000 counts per minute 

D 18 000 counts per minute 
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【答案】D

【解析】保险丝在电流过大时熔断，切断电路，保护电路免受过热影响。

正常工作电流为 10 A，满足要求的最小额定值为 13 A。
故选 D。

272
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37 The circuit shows a resistor and an NTC thermistor connected in series with a power supply. A 
voltmeter is connected across the resistor. 

 

V

power supply

 
 

The temperature of the thermistor increases. 
 

What happens to the resistance of the thermistor and what happens to the reading on the 
voltmeter? 

 

 resistance of 
thermistor 

reading on 
voltmeter 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 

The table shows the usual current in each of four household appliances and the fuse used to 
protect each of them. 

 
The only fuses available are rated at 3 A, 5 A or 13 A. 

 
Which row shows an appliance that has been fitted with the most appropriate of the fuses 
available? 

 
 appliance current / A fuse rating / A 

A hairdryer 5.5 5 

B kettle 7.5 13 

C lawnmower 5.0 3 

D slow cooker 1.0 5 
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【答案】B

【解析】水壶的正常工作电流为 7.5 A。
可用保险丝中，略高于 7.5 A 的最小额定值为 13 A，与 B 行相符。

故选 B。

题型 3：电缆承载上限先于过大额定保险丝会过热（考频★☆☆☆☆）

知识点 　 保险丝串联在电路中；电流过大时，保险丝会 ，从而切断电路。

保险丝额定电流应略大于正常工作电流，且不大于导线的 ，电流单位是安培（A）。

若保险丝额定电流大于导线可安全承受的电流，导线可能先过热而保险丝尚未熔断。

答案：熔断；安全载流上限

怎么认 　 题目出现导线安全电流和换用更大额定电流的保险丝时，先比较两者大小。

例题 1
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37 The diagrams show a series circuit and a parallel circuit. One ammeter in the parallel circuit is 
labelled P. 

 

A A

3.0 Ω 3.0 Ω

A

3.0 Ω

A

A

3.0 Ω
P

series circuit parallel circuit  
 

Which statement is correct? 

A The total resistance of the series circuit is 3.0 . 

B The total resistance of the parallel circuit is 6.0 . 

C In the series circuit, the readings on the ammeters are the same. 

D In the parallel circuit, the reading on ammeter P is less than the reading on either of the other 
two ammeters. 

 
 

An electrical extension block has four sockets, a cable which can safely take a current of 6 A and 
a plug. It is protected by a fuse rated at 5 A. 

 

 
 

The extension block is used with four appliances and the 5 A fuse blows. The owner replaces the 
5 A fuse with a 13 A fuse. 

 
Why is the extension block now dangerous? 

A The appliances may not receive enough current. 

B The cable may overheat before the fuse blows. 

C The sockets may burn out before the fuse blows. 

D The 13 A fuse may blow too soon. 
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解：电缆安全承受的电流上限为 6 A，更换后的保险丝额定电流为 13 A。
当电流大于 6 A 而尚未使 13 A 保险丝熔断时，电缆中的电流已经超过安全载流上限，电缆可能先过热。

故选 B。

针对练习

1.

P0756 | 2024 Oct/Nov | 0654/22 | Q38 | Extended

P0757 | 2023 May/Jun | 0654/21 | Q38 | Extended

P0758 | 2024 Oct/Nov | 0654/21 | Q38 | Extended
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37 A circuit contains a cell and two resistors connected in parallel. The currents in each part of the 
circuit are labelled I1, I2 and I3. 

 

I1

I2

I3  
 

What is the relationship between the currents? 

A I1 = I2 B I1 = I3 C I1 > I2 + I3 D I1 = I2 + I3 
 
 

The instructions for a household lamp state that the plug must be fitted with a 3 A fuse. 
 

What happens if a 13 A fuse is fitted by mistake? 

A The fuse blows too easily. 

B The lamp lights less brightly. 

C The wires connecting the lamp to the plug overheat if a fault develops. 

D Too much voltage is supplied to the lamp. 
 
 
39 A transformer with an efficiency of 100% has an input current of 10 A. The input voltage is 100 V 

and the output voltage is 20 V. 
 

What is the output current? 

A 2.0 A B 10 A C 50 A D 200 A 
 
 
40 A uranium nucleus decays into a thorium nucleus. The thorium nucleus then decays into a 

protactinium nucleus. 
 

U238
92   Th 

234
90   Pa234

91  
 

Which emissions take place during the decays? 

A an alpha-particle followed by a beta-particle 

B an alpha-particle followed by another alpha-particle 

C a beta-particle followed by an alpha-particle 

D a beta-particle followed by another beta-particle 
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【答案】C

【解析】灯的插头应装 3 A 保险丝，误装 13 A 保险丝后，故障电流可超过导线的安全载流上限而保险

丝仍未熔断。

此时连接灯与插头的导线会过热。

故选 C。

题型 4：识别绝缘损坏与减小导线发热的方法（考频★☆☆☆☆）

知识点 　 绝缘层用于隔开带电导体与人体或金属外壳；绝缘损坏和潮湿条件都会增大触电危险。

双重绝缘外壳使带电部分与使用者之间有两层绝缘保护，能 触电危险。

电流 𝐼  通过电阻为 𝑅 的导线时，电热功率为 𝑃 = 𝐼2𝑅；𝑃  的单位为瓦特，𝐼  的单位为安培。

材料和长度相同时，导线越粗，电阻越 ；同一电流下，电热功率越小。

保险丝串联在电路中，电流超过额定值时熔断；额定电流的单位为安培（A）。

答案：减小；小

怎么认 　 题目出现导线发热、绝缘状态或市电危险判断时，先判断电阻变化和带电部分是否可能接触

人体。

例题 1

P0759 | 2024 Oct/Nov | 0654/23 | Q37 | Extended
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35 The current–voltage characteristic for a filament lamp is shown. 
 

0
0

current

voltage  
 

As the current increases, what happens to the temperature of the lamp filament and what 
happens to the resistance of the lamp filament? 

 

 temperature of 
lamp filament 

resistance of 
lamp filament 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
36 A 12  resistor is connected in parallel with a 6.0  resistor. 
 

What is the combined resistance of the two resistors? 

A 0.25  B 4.0  C 9.0  D 18  
 
 

An electric motor is connected to a power supply by insulated wires. The circuit is protected by a 
fuse, but the wires become hot. 

 

+

–

motorMpower
supply

 
 

Which change prevents the wires from becoming so hot? 

A Connect a second identical fuse in the circuit. 

B Use a fuse with a higher current rating. 

C Use thicker connecting wires. 

D Use thicker insulation on the connecting wires. 
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解：导线材料和长度相同，导线越粗，横截面积越大，电阻越小。

由电流的热效应，在电动机的工作电流相同时，

𝑃 = 𝐼2𝑅
𝑅 减小，导线的电热功率减小，导线不易过热。

故选 C。

针对练习

1.

I = P/V

15  
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37 There is a current I in a resistor when the voltage across the resistor is V. 
 

How much energy is transferred in the resistor in time t ? 

A IVt B 
t

V
I

 C 
Vt
I  D 

t
VI  

 
 

What is not a hazard when using a mains supply? 

A damaged insulation 

B damp conditions 

C excess current 

D double-insulated outer casing 
 
 
39 Which statement describes α-particles? 

A They are negatively charged and strongly ionising. 

B They are negatively charged and weakly ionising. 

C They are positively charged and strongly ionising. 

D They are positively charged and weakly ionising. 
 
 
40 Which list gives the planets named in order of distance from the Sun? 

A Earth, Mars, Venus, Jupiter 

B Mars, Earth, Venus, Jupiter 

C Venus, Earth, Jupiter, Mars 

D Venus, Earth, Mars, Jupiter 
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【答案】D

【解析】损坏的绝缘可能使带电导体外露；潮湿条件会减小人体电阻，增大触电危险；过大电流会使导

线过热。

双重绝缘外壳把带电部分与使用者隔开，不属于用电危险。

故选 D。

题型 5：先由并联总电流或 V/R求工作电流再选保险丝（考频★☆☆☆☆）

知识点 　 保险丝串联在供电线路中，其额定电流应 电路正常工作电流，并选可用规格中最接

近的较大值。

并联电路的正常工作总电流等于 ；已知电压和电阻时，由 𝐼 = 𝑉
𝑅  求工作电流。

𝑉  的单位为伏特（V），𝑅 的单位为欧姆（Ω），𝐼  的单位为安培（A）；电流过大时，保险丝熔断并切断

电路。

答案：略大于；各并联支路电流之和

怎么认 　 题目出现并联支路电流或电压与电阻，并要求选择保险丝规格时，先求正常工作总电流。

例题 1

P0675 | 2024 Feb/Mar | 0654/12 | Q37 | Core

P0676 | 2025 May/Jun | 0654/11 | Q38 | Core

P0677 | 2022 May/Jun | 0654/12 | Q39 | Core
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38 Which row shows how lamps are connected in a lighting circuit in a house and gives an 
advantage of connecting them in this way? 

 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 

The diagram shows a circuit containing an electric heater, a motor and a fuse. 
 

The current in the heater is 6.0 A and the current in the motor is 2.0 A. 
 

M

heater

motor  
 

What is an appropriate rating for the fuse? 

A 2 A B 4 A C 6 A D 10 A 
 
 
40 An atom of beryllium is represented by Be.9

4  
 

How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
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解：由并联电路电流关系得

𝐼总 = 6.0  A + 2.0  A
= 8.0  A
保险丝额定电流应略大于 8.0  A，可选规格中 10  A 合适。故选 D。

针对练习

1.

P0759 | 2024 Oct/Nov | 0654/23 | Q37 | Extended

P0760 | 2022 Feb/Mar | 0654/22 | Q37 | Extended

P0761 | 2022 May/Jun | 0654/11 | Q38 | Core
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37 Which row shows how lamps are connected in a lighting circuit in a house and gives an 
advantage of connecting them in this way? 

 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 

A 240 V mains lamp operating normally has a working resistance of 480 . 
 

Which rating of fuse is most suitable to use with this lamp? 

A 0.4 A B 1 A C 2 A D 4 A 
 
 
39 An atom of beryllium is represented by Be.9

4  
 

How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 
40 A pure sample of a radioactive substance decays. The graph shows how the number of these 

radioactive atoms in the sample changes with time. 
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radioactive

atoms

 
 

What is the half-life of the substance? 

A 10 s B 20 s C 30 s D 40 s 
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【答案】B

【解析】由欧姆定律得

𝐼 = 𝑉
𝑅

= 240  V
480 Ω

= 0.50  A
保险丝额定电流应略大于 0.50  A，可选规格中 1  A 最合适。故选 B。

题型 6：用串联电流表与可变电阻测试熔断电流（考频★☆☆☆☆）

知识点 　 保险丝应 联在被保护电路中，电流超过规定值时熔断，使电路断开。

测试熔断电流时，电流表与保险丝串联，可变电阻也应 联，以连续调节电路中的电流。

串联电路中各处电流 ，电流表读数就是通过保险丝的电流；电流单位为安培（A）。

答案：串；串；相等

276



怎么认 　 题目出现熔断电流测试电路图时，先判断保险丝、电流表和可变电阻是否串联。

例题 1

P0762 | 2022 Oct/Nov | 0654/12 | Q39 | Core

P0763 | 2024 Oct/Nov | 0654/12 | Q37 | Core
14 
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An electrician has a box of identical fuses that do not have their rating marked on them. 
 

They decide to test one of the fuses to determine its rating by gradually increasing the current in 
the fuse until it blows. 

 
Which diagram shows a fuse connected in a suitable circuit? 

 

A

C

A

A

A

D

B

A
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（2024 Oct/Nov · 0654/12 · Question 37 · Core；同题：2024 Oct/Nov · 0654/13 · Question 37 · Core）

解：测量熔断电流时，电流表、保险丝和可变电阻应串联。

由串联电路得

𝐼A = 𝐼fuse

调节可变电阻可逐渐增大电流，图 D 中三个元件均接在同一支路。故选 D。
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专题 19 电动机、感应、发电机与变压器

19.1 电动机、感应、发电机与变压器

题型 1：直导线磁场为同心圆，用右手判断环绕方向（考频★★★★☆）

知识点 　 通电直导线周围的磁场线位于与导线垂直的平面内，是以导线为圆心的 。

用右手握住导线，大拇指指向 方向，四指弯曲方向就是磁场方向。

电流垂直纸面向里时，磁场沿顺时针方向；电流垂直纸面向外时，磁场沿 方向。

在导线可视为长直导线且电流稳定时，电流越大，磁场越强；离导线越远，磁场越弱。磁感应强度的单

位为特斯拉（T）。

答案：同心圆；电流；逆时针

怎么认 　 题目出现直导线穿过纸面、叉点符号或环形选项时，先用右手螺旋定则判断环绕方向。

例题 1
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A straight wire carries a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire due to the 
current? 

 
A

current
into page

B

current
into page

C

current
into page

D

current
into page

 
 
 
40 A radioactive isotope has a half-life of 3.0 days. A sample contains 4000 atoms of this isotope. 
 

How many atoms of the isotope remain after 6.0 days? 

A 0 B 500 C 1000 D 2000 
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（2023 May/Jun · 0654/11 · Question 39 · Core）

解：通电直导线周围的磁场线是在垂直于导线的平面内、以导线为圆心的同心圆。

图中叉号表示电流垂直纸面向里，由右手螺旋定则，磁场方向为顺时针。

故选 A。
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针对练习

1.

P0802 | 2023 May/Jun | 0654/23 | Q38 | Extended

P0803 | 2026 Feb/Mar | 0654/22 | Q37 | Extended
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A straight wire carries a current into the page. 
 

Which diagram shows the pattern and the direction of the magnetic field around the wire? 
 

C DA B

current into pagecurrent into page  
 
 
38 The diagram shows a coil of wire between the poles of two magnets. The coil is connected to a 

direct current (d.c.) power supply. 
 

NS

coil

 
 

Which change increases the magnitude of the turning effect on the coil? 

A decreasing the number of turns on the coil with the same current in it 

B increasing the resistance of the coil with the same potential difference (p.d.) across it 

C increasing the strength of the magnetic field 

D reversing the direction of the magnetic field 
 
 
39 A radioactive source that emits gamma radiation is stored safely in a wooden box with a lining. 
 

Which lining is the safest to use? 

A thick aluminium 

B thick copper 

C thick lead 

D thick paper 
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【答案】D

【解析】直导线周围的磁场线为同心圆，且离导线越远，磁场越弱，磁场线间距越大。

电流垂直纸面向里，由右手螺旋定则，磁场方向为顺时针。

故选 D。

2.

P0795 | 2023 May/Jun | 0654/11 | Q39 | Core

P0796 | 2023 May/Jun | 0654/12 | Q38 | Core

14 

© UCLES 2023 0654/12/M/J/23  

37 The diagrams show four identical resistors connected together in different arrangements. 
 

Which arrangement has the smallest combined resistance? 
 

A B

C D

 
 
 

There is a current-carrying wire perpendicular to the page. 
 

The direction of the current is into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire? 
 

C D

A B

current
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（2023 May/Jun · 0654/12 · Question 38 · Core；同题：2023 May/Jun · 0654/13 · Question 38 · Core、2023 May/Jun · 0654/22 · Question 37 

· Extended）

【答案】A

【解析】通电直导线周围的磁场线为同心圆。

电流垂直纸面向里，由右手螺旋定则，磁场方向为顺时针。

故选 A。
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The diagrams show the cross-section of a straight wire carrying a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire? 
 

A B

C D

 
 
 
39 A radioactive sample emits 1280 beta ()-particles per second. 
 

After 20 minutes, it emits 80 beta ()-particles per second. 
 

What is the half-life of the radioactive sample? 

A 4.0 minutes 

B 5.0 minutes 

C 10 minutes 

D 60 minutes 
 
 
40 A radioactive nucleus emits an alpha ()-particle. 
 

What happens to the proton number and what happens to the nucleon number of the nucleus? 
 

 proton number nucleon number 

A decreases by 2 decreases by 4 

B decreases by 2 does not change 

C increases by 1 decreases by 1 

D increases by 1 does not change 
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38 The diagrams show the cross-section of a straight wire carrying a current into the page. 
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【答案】C

【解析】直导线周围的磁场线应为同心圆。

电流垂直纸面向里，由右手螺旋定则，磁场方向为顺时针。

故选 C。

4.

P0790 | 2024 Oct/Nov | 0654/22 | Q39 | Extended

P0791 | 2025 Feb/Mar | 0654/22 | Q38 | Extended
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36 A lamp is connected to a 3.0 V battery. The resistance of the lamp is 60 . 
 

What is the current in the lamp? 

A 0.050 mA B 20 mA C 50 mA D 180 mA 
 
 
37 The diagram shows two resistors connected in parallel to a battery. The circuit contains a 

voltmeter and an ammeter. 
 

A

V

 
 

A third resistor is now connected in parallel with these two resistors. 
 

What happens to the voltmeter reading and what happens to the ammeter reading? 
 

 ammeter reading voltmeter reading 

A decreases increases 

B decreases stays the same 

C increases increases 

D increases stays the same 
 
 

Which diagram shows the pattern and the direction of the magnetic field around a straight wire 
that is carrying a current into the page? 

 
C DA B
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（2024 Oct/Nov · 0654/11 · Question 38 · Core）

【答案】C

【解析】通电直导线周围的磁场线为同心圆。

电流垂直纸面向里，由右手螺旋定则，磁场方向为顺时针。

故选 C。

280
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Which diagram shows the pattern and the direction of the magnetic field around a straight wire 
carrying a current into the page? 
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39 What is the purpose of the slip rings in an alternating current (a.c.) generator? 

A to allow each end of the coil to contact each carbon brush alternately 

B to allow each end of the coil to remain in contact with the same carbon brush at all times 

C to maintain a constant voltage in the output circuit while the coil is rotating 

D to remain stationary while the coil rotates between them 
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578

（2024 Oct/Nov · 0654/23 · Question 38 · Extended）

【答案】A

【解析】直导线周围的磁场线为同心圆，离导线越远，磁场线间距越大。

电流垂直纸面向里，由右手螺旋定则，磁场方向为顺时针。

故选 A。

6.
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The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
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39 Which row describes the relative ionising effect and the relative penetrating ability of alpha and 

gamma radiation? 
 

 relative 
ionising effect 

relative 
penetrating ability 

A alpha is more ionising alpha is more penetrating 

B alpha is more ionising gamma is more penetrating 

C gamma is more ionising alpha is more penetrating 

D gamma is more ionising gamma is more penetrating 
 
 
40 A radioactive isotope has a half-life of 4.0 days. A sample of the isotope emits radiation at a rate 

of 100 emissions per minute. 
 

What was the rate of emission from the sample 8.0 days earlier? 

A 25 emissions per minute 

B 50 emissions per minute 

C 200 emissions per minute 

D 400 emissions per minute 
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（2023 Oct/Nov · 0654/12 · Question 38 · Core；同题：2023 Oct/Nov · 0654/22 · Question 39 · Extended）

【答案】D

【解析】通电直导线周围的磁场线为同心圆。

281



点号表示电流垂直纸面向外，由右手螺旋定则，磁场方向为逆时针。

故选 D。

7.
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The diagrams show patterns around a wire that is carrying a current in the direction shown. 
 

Which diagram shows the pattern and the direction of the magnetic field caused by the current? 
 

current

A B

C

current

current

D

current

 
 
 
39 A nucleus has atomic number Z and mass number A. 
 

What is equal to the value of A – Z? 

A the number of electrons orbiting the nucleus 

B the number of neutrons in the nucleus 

C the number of nucleons in the nucleus 

D the number of protons in the nucleus 
 
 

15  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

The diagrams show patterns around a wire that is carrying a current in the direction shown. 

Which diagram shows the pattern and the direction of the magnetic field caused by the current? 
 

current

A B

C

current

current

D

current

 
 
 
39 A nucleus has atomic number Z and mass number A. 
 

What is equal to the value of A – Z? 

A the number of electrons orbiting the nucleus 

B the number of neutrons in the nucleus 

C the number of nucleons in the nucleus 

D the number of protons in the nucleus 
 
 

15  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

The diagrams show patterns around a wire that is carrying a current in the direction shown. 

Which diagram shows the pattern and the direction of the magnetic field caused by the current? 
 

current

A B

C

current

current

D

current

 
 
 
39 A nucleus has atomic number Z and mass number A. 
 

What is equal to the value of A – Z? 

A the number of electrons orbiting the nucleus 

B the number of neutrons in the nucleus 

C the number of nucleons in the nucleus 

D the number of protons in the nucleus 
 
 

15  
 

© UCLES 2024 0654/12/O/N/24 [Turn over 

38 The diagrams show patterns around a wire that is carrying a current in the direction shown. 

Which diagram shows the pattern and the direction of the magnetic field caused by the current? 
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（2024 Oct/Nov · 0654/12 · Question 38 · Core；同题：2024 Oct/Nov · 0654/13 · Question 38 · Core）

【答案】D

【解析】磁场线位于与导线垂直的卡片平面内，呈同心圆。

由卡片上方观察，电流指向观察者，由右手螺旋定则，磁场沿逆时针方向。

故选 D。
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A straight wire carries a current. The direction of the current is shown. 
 

Which diagram shows the pattern and direction of the magnetic field due to the current? 
 

A

direction
of current

B

direction
of current

C

direction
of current

D

direction
of current

 
 
 
39 The decay equation for thorium-232 is shown. 
 

Th232
90    Ra228

88  +  Z x
y  

 
What are the values of x and y and what is the identity of particle Z ? 

 
 x y Z 

A 1 2 beta 

B 2 1 beta 

C 2 4 alpha 

D 4 2 alpha 
 
 
40 A planet orbits the Sun once every 225 days. The radius of the orbit of the planet is  

110 million km. 
 

What is the orbital speed of the planet? 

A 36 m / s B 85 m / s C 36 000 m / s D 85 000 m / s 
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38 A straight wire carries a current. The direction of the current is shown. 

Which diagram shows the pattern and direction of the magnetic field due to the current? 
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39 The decay equation for thorium-232 is shown. 
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579

（2026 May/Jun · 0654/21 · Question 38 · Extended）

【答案】A

【解析】直导线周围的磁场线是在垂直于导线的平面内形成的同心圆。

由上方观察，电流方向向下，由右手螺旋定则，磁场沿顺时针方向。

故选 A。
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A current-carrying wire passes through a flat card. 
 

The arrow on the wire shows the direction of the current. 
 

Which diagram shows the pattern of the magnetic field on the card and the direction of the 
magnetic field lines? 

 

current

DC

B

current

current

A

current

wire

card

wire

card

wire

card

wire

card

 
 
 
40 A radioactive material has a half-life of 4.0 days. The rate of emission of radiation from a sample 

of the material is 32 emissions per minute. 
 

What was the rate of emission from the sample 8.0 days earlier? 

A 8.0 emissions per minute 

B 128 emissions per minute 

C 256 emissions per minute 

D 1024 emissions per minute 
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（2024 May/Jun · 0654/11 · Question 39 · Core）

【答案】D

【解析】卡片上的磁场线为以导线为圆心的同心圆，离导线越远，磁场线间距越大。

由卡片上方观察，电流向下穿过卡片，由右手螺旋定则，磁场沿顺时针方向。

故选 D。
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The diagram shows the magnetic field around a straight current-carrying wire. 
 

Point X lies in the magnetic field. 
 

current

X

 
 

The current is now reduced and its direction is reversed. 
 

Which row shows the effect on the strength and direction of the magnetic field at point X? 
 

 strength of magnetic field direction of magnetic field 

A decreases reverses 

B decreases unchanged 

C increases reverses 

D increases unchanged 
 
 
38 The output from the generator in a power station is connected to a transformer before electricity 

is sent along a transmission cable. 
 

What is a reason for using this transformer? 

A to decrease the voltage and decrease the current 

B to decrease the voltage and increase the current 

C to increase the voltage and decrease the current 

D to increase the voltage and increase the current 
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580

（2025 Oct/Nov · 0654/21 · Question 37 · Extended）

【答案】A

【解析】点 𝑋 到导线的距离不变，电流减小，磁场强度随之减小。

电流方向反转，由右手螺旋定则，磁场方向反转。

故选 A。

题型 2：交流发电机用滑环连续连接且输出正负交替（考频★★☆☆☆）

知识点 　 交流发电机中，线圈在磁场内转动时产生感应电动势，其方向每半周改变一次。

两个滑环分别连接线圈的 ，并随线圈转动；碳刷固定，使线圈每一端始终与 碳刷保持

电接触。

输出电压在 两侧周期性交替，电压的单位为伏特（V）。

答案：两端；同一块；0 V

怎么认 　 题目出现交流发电机、滑环或电压随时间图时，先判定输出是否在零电压两侧周期性交替。

例题 1

P0579 | 2024 May/Jun | 0654/22 | Q39 | Extended

P0580 | 2022 Oct/Nov | 0654/21 | Q36 | Extended

P0581 | 2024 Oct/Nov | 0654/23 | Q39 | Extended

15  
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38 Which diagram shows the pattern and the direction of the magnetic field around a straight wire 
carrying a current into the page? 

 

current into page
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current into page

A

current into page

D

current into page

C

 
 
 

What is the purpose of the slip rings in an alternating current (a.c.) generator? 

A to allow each end of the coil to contact each carbon brush alternately 

B to allow each end of the coil to remain in contact with the same carbon brush at all times 

C to maintain a constant voltage in the output circuit while the coil is rotating 

D to remain stationary while the coil rotates between them 
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363

569

（2024 Oct/Nov · 0654/23 · Question 39 · Extended）

解：两个滑环分别与线圈两端连接，并随线圈转动。

碳刷固定，每个滑环始终接触同一块碳刷，因此线圈每一端始终与同一块碳刷保持接触。

故选 B。
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针对练习

1.

P0782 | 2026 Feb/Mar | 0654/22 | Q36 | Extended

13  
 

© Cambridge University Press & Assessment 2026 0654/22/F/M/26 [Turn over 

35 A student uses a converging lens to obtain a magnified, virtual image of an object. 
 

The diagram shows the position of the object and the principal focus on each side of the lens. 
 

At which labelled position is the image formed? 
 

principal
focus

principal
focus

converging
lens

object
A B

C D

 
 
 

What is a reason why slip rings are used in an a.c. generator? 

A to connect the brushes to the external circuit as the coil turns 

B to connect the ends of the coil to the brushes as the coil turns 

C to create the magnetic field in which the coil turns 

D to turn the coil in the magnetic field 
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（2026 Feb/Mar · 0654/22 · Question 36 · Extended）

【答案】B

【解析】两个滑环分别接在线圈两端，并在转动时与碳刷保持接触。

故滑环用于在线圈转动时连接线圈两端与碳刷。

故选 B。

2.

P0591 | 2024 May/Jun | 0654/21 | Q36 | Extended

P0592 | 2024 May/Jun | 0654/23 | Q39 | Extended
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Which voltage–time graph shows the output voltage of a simple a.c. generator? 
 

0
0

voltage

time

A

0
0

voltage

time

B

0
0

voltage

time

C

0
0

voltage

time

D

 
 
 
40 A beam of different types of ionising radiation passes through an electric field between two metal 

plates. The diagram shows the direction of each type of radiation as it passes through the field. 
 

+

–

+

–

+

–

+

–

+

–  
 

What does the beam contain? 

A alpha ()-particles, beta ()-particles and gamma ()-rays 

B alpha ()-particles and beta ()-particles only 

C alpha ()-particles and gamma ()-rays only 

D beta ()-particles and gamma ()-rays only 
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367

569

（2024 May/Jun · 0654/23 · Question 39 · Extended）

【答案】B

【解析】线圈转动时，感应电压随时间作周期性变化。

线圈每转过半周，感应电压方向反向，故图像在零电压两侧交替。

故选 B。
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3.

P0591 | 2024 May/Jun | 0654/21 | Q36 | Extended

P0592 | 2024 May/Jun | 0654/23 | Q39 | Extended

P0593 | 2025 Oct/Nov | 0654/22 | Q38 | Extended
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Which graph shows how the output electromotive force (e.m.f.) of an a.c. generator varies  
with time? 

 

voltage

0
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0
0
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time

 
 
 
39 A carbon-14 nucleus decays to form a nitrogen-14 nucleus and one particle X of ionising 

radiation. 
 

The decay equation is shown. 
 

14
6C 14

ZN  + 0
–1X

 
 

Which row gives the value of Z and the identity of particle X? 
 

 Z particle X 

A 5  

B 7  

C 7  

D 8  
 
 
40 A moon that orbits a planet has an orbit radius of 9.4  106

 m and an orbital period of 7.7 hours. 
 

What is the orbital speed of this moon? 

A 6.8  102
 m / s 

B 2.1  103
 m / s 

C 1.3  105
 m / s 

D 1.6  1012
 m / s 
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【答案】A

【解析】线圈转动时，感应电动势随时间作周期性变化。

线圈每转过半周，感应电动势方向反向，故图像在零电压两侧交替。

故选 A。

题型 3：电磁铁选软铁芯，通断时容易磁化退磁（考频★★☆☆☆）

知识点 　 电磁铁由通电线圈和铁芯组成；线圈通电时，铁芯被磁化，使磁场增强。

铁芯应选 ，因为它容易被 ，断电后又容易退磁。

钢不易退磁，断电后仍可能保留磁性，因此不适合作电磁铁的铁芯。

答案：软铁；磁化

怎么认 　 题目出现电磁铁铁芯材料或断电后的磁性状态时，先比较软铁与钢的磁化、退磁特性。

例题 1

Vp

Vs
=

Np

Ns
, VpIp = VsIs.

p s N I2R
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34 An object is placed in front of a plane mirror on a wall. 
 

What are the characteristics of the image formed? 

A same size as object and inverted top to bottom 

B same size as object and laterally inverted (left to right) 

C smaller than object and inverted top to bottom 

D smaller than object and laterally inverted (left to right) 
 
 
35 A plastic rod is rubbed with a cloth and the rod becomes positively charged. 
 

What happens during this process? 

A Negative charges move from the cloth to the rod. 

B Negative charges move from the rod to the cloth. 

C Positive charges move from the cloth to the rod. 

D Positive charges move from the rod to the cloth. 
 
 

Which material is used for the core of an electromagnet? 

A aluminium 

B copper 

C iron 

D steel 
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What happens during this process? 

A Negative charges move from the cloth to the rod. 

B Negative charges move from the rod to the cloth. 
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Which material is used for the core of an electromagnet? 

A aluminium 

B copper 

C iron 

D steel 
 
 

P0770

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

530559

（2023 May/Jun · 0654/12 · Question 36 · Core；同题：2023 May/Jun · 0654/13 · Question 36 · Core、2023 May/Jun · 0654/22 · Question 

36 · Extended）

解：电磁铁的铁芯应选容易磁化且容易退磁的软铁。

选项 C 所列的铁符合要求，故选 C。
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针对练习

1.

P0782 | 2026 Feb/Mar | 0654/22 | Q36 | Extended

P0783 | 2024 Oct/Nov | 0654/21 | Q35 | Extended
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33 A ray of light travels from glass into air. 
 

normal

ray of
light

air
glass

 
 

In which direction is the light refracted and how does the speed of the light change? 
 

 direction of refracted light speed of light 

A bends away from the normal decreases 

B bends away from the normal increases 

C bends towards the normal decreases 

D bends towards the normal increases 
 
 
34 Gamma rays and microwaves are both electromagnetic radiations. 
 

Which statement about their frequencies and speeds in a vacuum is correct? 

A Gamma rays have greater frequencies than microwaves and travel at a greater speed. 

B Gamma rays have greater frequencies than microwaves and travel at the same speed. 

C Gamma rays have smaller frequencies than microwaves and travel at a greater speed. 

D Gamma rays have smaller frequencies than microwaves and travel at the same speed. 
 
 

Which statement about the core of an electromagnet is correct? 

A It is made of soft iron because soft iron is easy to magnetise. 

B It is made of soft iron because soft iron does not lose its magnetism easily. 

C It is made of steel because steel is easy to magnetise. 

D It is made of steel because steel loses its magnetism easily. 
 
 
36 A wire of a certain length has a resistance of 8.0 . A second wire made of the same material has 

double the length and double the cross-sectional area of the first wire. 
 

What is the resistance of the second wire? 

A 4.0  B 8.0  C 16  D 32  
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（2024 Oct/Nov · 0654/21 · Question 35 · Extended）

【答案】A

【解析】软铁容易磁化，且在电流切断后容易退磁，适合作电磁铁的铁芯。

故选 A。

2.

P0784 | 2026 May/Jun | 0654/21 | Q37 | Extended

P0785 | 2025 May/Jun | 0654/22 | Q36 | Extended

12 
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35 Which row shows the type of electromagnetic wave used in each application? 
 

 television remote 
controllers satellite television 

A infrared microwaves 

B infrared ultraviolet 

C microwaves microwaves 

D microwaves ultraviolet 
 
 

A student makes an electromagnet with a steel core. 
 

There is a problem with the electromagnet. 
 

Which problem with the electromagnet is caused by using a steel core? 

A The electromagnet does not become magnetised. 

B The electromagnet has the same type of magnetic pole at each end. 

C The electromagnet remains magnetised when it is switched off. 

D The electromagnet repels unmagnetised magnetic materials. 
 
 
37 There is a current of 100 mA in a circuit. 
 

How much charge flows through the circuit in 1.5 minutes? 

A 0.15 C B 9.0 C C 150 C D 9000 C 
 
 
38 A student connects a length of metal resistance wire to a battery. 
 

metal resistance wire

current

 
 

Which change increases the current in the resistance wire? 

A connecting a second wire in series with the first wire 

B heating the wire 

C making the wire shorter 

D making the wire thinner 
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（2025 May/Jun · 0654/22 · Question 36 · Extended）

【答案】C

【解析】钢磁化后不易退磁，因此切断电流后仍会保留磁性。

故选 C。

题型 4：增大电流、磁场或匝数加强线圈转动（考频★★☆☆☆）

知识点 　 长为 𝐿 的载流直导线处于匀强磁场中，电流方向与磁场方向的夹角为 𝜃 时，磁力大小为 𝐹 =

𝐵𝐼𝐿 sin 𝜃；𝐹、𝐵、𝐼、𝐿 的单位依次为 N、T、A、m。

线圈两侧方向相反的磁力形成转动效应；在线圈大小和位置不变时，转动效应随 𝐵、𝐼、𝑁  的增大而

，单位为 N m，匝数 𝑁  没有单位。

电流或磁场中任一方向反向，磁力和转动方向随之 ，其大小不因反向而增大。

答案：增大；反向

怎么认 　 题目出现载流线圈或导线处于磁场中，所求为力或转动效应变化时，先比较 𝐼、𝐵、𝑁  及方向。

例题 1

P0771 | 2023 May/Jun | 0654/13 | Q36 | Core

P0772 | 2024 May/Jun | 0654/12 | Q38 | Core

12 
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36 For which quantities is the unit the volt? 

A current and potential difference (p.d.) 

B electromotive force (e.m.f.) and potential difference (p.d.) 

C electromotive force (e.m.f.) and resistance 

D potential difference (p.d.) and resistance 
 
 
37 A 2.0  resistor and a 1.0  resistor are connected in series with a cell. 
 

2.0 Ω 1.0 Ω  
 

Which statement about current in the circuit is correct? 

A The current in the 2.0  resistor is double the current in the 1.0  resistor. 

B The current in the 2.0  resistor is equal to the current in the 1.0  resistor. 

C The current in the 2.0  resistor is half the current in the 1.0  resistor. 

D The current in the cell is larger than the current in either resistor. 
 
 

A coil lies between the poles of a magnet. There is a current in the coil and this causes a turning 
effect. 

 
Which change does not increase the turning effect on the coil? 

A changing the direction of the current 

B increasing the current 

C using a stronger magnet 

D using more turns in the coil 
 
 
39 An atom of an isotope of strontium (Sr) has a proton number of 38 and contains 52 neutrons. 
 

What is the nuclide notation for this isotope? 

A Sr52
38  B Sr90

38  C Sr38
52  D Sr90

52  
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解：设转动效应大小为 𝑀。在线圈大小和位置不变时，
𝑀 ∝ 𝐵𝐼𝑁
增大 𝐼、𝐵 或 𝑁  都使 𝑀  增大；改变电流方向使转动方向反向，𝑀  不变。故选 A。

针对练习

1.

P0813 | 2026 Feb/Mar | 0654/22 | Q38 | Extended
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37 A straight wire carries a current into the page. 
 

Which diagram shows the pattern and the direction of the magnetic field around the wire? 
 

C DA B

current into pagecurrent into page  
 
 

The diagram shows a coil of wire between the poles of two magnets. The coil is connected to a 
direct current (d.c.) power supply. 

 

NS

coil

 
 

Which change increases the magnitude of the turning effect on the coil? 

A decreasing the number of turns on the coil with the same current in it 

B increasing the resistance of the coil with the same potential difference (p.d.) across it 

C increasing the strength of the magnetic field 

D reversing the direction of the magnetic field 
 
 
39 A radioactive source that emits gamma radiation is stored safely in a wooden box with a lining. 
 

Which lining is the safest to use? 

A thick aluminium 

B thick copper 

C thick lead 

D thick paper 
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582

（2026 Feb/Mar · 0654/22 · Question 38 · Extended）

【答案】C

【解析】在线圈大小和位置不变时，

𝑀 ∝ 𝐵𝐼𝑁
A 使匝数减少；B 在电压相同时使电流减小；D 使转动方向反向而 𝑀  不变；C 使磁场增强，从而使 𝑀  

增大。故选 C。

2.

P0788 | 2026 May/Jun | 0654/23 | Q36 | Extended

P0789 | 2025 Oct/Nov | 0654/23 | Q38 | Extended

14 
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36 What is defined in terms of the electrical work done by a source in moving unit charge around a 
complete circuit? 

A electromotive force (e.m.f.) 

B current 

C potential difference (p.d.) 

D power 
 
 
37 The diagram shows a circuit. 
 

4.0 Ω

6.0 V

6.0 Ω
 

 
Which statement is correct? 

A The current in the 4.0  resistor is 1.0 A. 

B The current in the 4.0  resistor is 1.5 A. 

C The current in the 6.0  resistor is 1.5 A. 

D The current in the 6.0  resistor is 2.5 A. 
 
 

A current-carrying conductor is in a magnetic field. This causes a force to act on the conductor. 
 

The current is increased and the magnetic field is reversed. 
 

Which statement describes the force after the changes to the current and the magnetic field? 

A The force is greater and in the opposite direction. 

B The force is greater and in the same direction. 

C The force is the same and in the same direction. 

D The force is the same and in the opposite direction. 
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575

（2025 Oct/Nov · 0654/23 · Question 38 · Extended）

【答案】A

【解析】导线长度和位置不变时，

𝐹 ∝ 𝐵𝐼
电流增大使 𝐹  增大；磁场反向不改变 𝐵 的大小，但使磁力方向反向。故选 A。
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题型 5：线圈磁通变化更快或匝数更多则感应电动势大（考频★★☆☆☆）

知识点 　 导体切割磁感线或穿过线圈的磁通发生变化时，导体两端产生感应电动势，单位为伏特（V）。

在其他条件相同时，磁通变化越 ，感应电动势越大；线圈匝数越 ，感应电动势越大。

直导体切割磁场时，场中导体越长、运动越快、磁场越强，感应电动势越大；导体电阻不影响感应电动势。

答案：快；多

怎么认 　 题目出现磁体进出线圈、导体在磁场中运动或比较线圈匝数时，先比较磁通变化快慢和匝数。

例题 1

P0779 | 2022 May/Jun | 0654/23 | Q35 | Extended

P0780 | 2024 Feb/Mar | 0654/22 | Q39 | Extended

P0781 | 2023 May/Jun | 0654/22 | Q38 | Extended

14 
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36 Which material is used for the core of an electromagnet? 

A aluminium 

B copper 

C iron 

D steel 
 
 
37 There is a current-carrying wire perpendicular to the page. 
 

The direction of the current is into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire? 
 

C D

A B

current

into page

current

into page

current

into page

current

into page

 
 
 

When a straight conductor moves through a magnetic field, an electromotive force (e.m.f.) is 
induced between the ends of the conductor. 

 
Which factor does not affect the magnitude of the induced e.m.f.? 

A the length of conductor in the field 

B the resistance of the conductor 

C the speed at which the conductor moves 

D the strength of the magnetic field 
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（2023 May/Jun · 0654/22 · Question 38 · Extended）

解：由电磁感应规律，感应电动势随场中导体长度、运动速度和磁场强度增大而增大。

导体电阻不改变感应电动势的大小。故选 B。

针对练习

1.

P0779 | 2022 May/Jun | 0654/23 | Q35 | Extended

P0780 | 2024 Feb/Mar | 0654/22 | Q39 | Extended
14 

© UCLES 2024 0654/22/F/M/24  

A magnet is moved in and out of a coil and an electromotive force (e.m.f.) is induced. 
 

How can the size of the induced e.m.f. be decreased? 

A Add more turns to the coil. 

B Move the magnet more quickly. 

C Move the magnet more slowly. 

D Turn the magnet around before moving it in and out. 
 
 
40 A nucleus of carbon C14

6  decays by beta (–)-emission to an isotope of nitrogen N. 
 

What is the nuclide of nitrogen formed? 

A N10
4  B N14

5  C N14
7  D N15

7  
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P0781 | 2023 May/Jun | 0654/22 | Q38 | Extended
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533

573

（2024 Feb/Mar · 0654/22 · Question 39 · Extended）

【答案】C

【解析】由电磁感应规律，磁通变化越慢，感应电动势越小。

减慢磁体运动速度可使穿过线圈的磁通变化变慢。故选 C。
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2.

P0784 | 2026 May/Jun | 0654/21 | Q37 | Extended

14 

© Cambridge University Press & Assessment 2026 0654/21/M/J/26  

35 A sound wave travels through air. 
 

Which statement describes the behaviour of air particles as the sound wave travels? 

A Air particles move backwards and forwards in a rarefaction, but up and down in  
a compression. 

B Air particles move more slowly in a rarefaction than in a compression. 

C Air particles are further apart in a rarefaction than in a compression. 

D Air particles are in a region of higher pressure in a rarefaction than in a compression. 
 
 
36 An electrician has a voltmeter that can be switched to different voltage ranges. 
 

The voltmeter needs to measure a voltage of 240 V. 
 

Which voltage range is the most suitable? 

A 0 –1000 mV B 0 –200 V C 0 –500 V D 5 –250 kV 
 
 

A magnet is dropped through a coil from a height of h cm. 
 

The coil has n turns and is connected to a voltmeter. 
 

Vcoil with
n turns

h

magnet

 
 

Which row gives the values of h and n that produce the greatest induced electromotive  
force (e.m.f.)? 

 
 h / cm n 

A   5 200 

B   5 400 

C 10 200 

D 10 400 
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574

（2026 May/Jun · 0654/21 · Question 37 · Extended）

【答案】D

【解析】忽略空气阻力，磁体到达线圈时的速度为

𝑣 =
√

2𝑔ℎ
故下落高度越大，磁体到达线圈时速度越大，磁通变化越快。

又因线圈匝数越多，感应电动势越大，故取 ℎ = 10 cm，𝑛 = 400。故选 D。

题型 6：螺线管磁场像条形磁体、反向电流翻转磁场（考频★☆☆☆☆）

知识点 　 通电螺线管的磁场与 的磁场相似：内部磁感线近似平行，外部磁感线从一端弯曲到

另一端。

螺线管绕线方向不变时，磁场方向由 决定；电流方向反向，磁场方向随之反向。

电流大小的改变会改变磁场强弱，切断电流会使磁场消失；电流的单位为安培（A）。

答案：条形磁体；电流方向

291



怎么认 　 题目出现通电螺线管、磁场线图或磁场反向的设问时，先按条形磁体判断分布，再看电流方向。

例题 1

P0802 | 2023 May/Jun | 0654/23 | Q38 | Extended
14 

© UCLES 2023 0654/23/M/J/23  

A solenoid carrying a current produces a magnetic field. 
 

Which diagram shows the magnetic field pattern? 
 

A B

DC

current current

current current

magnetic

field

magnetic

field

magnetic

field

magnetic

field
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545

577

（2023 May/Jun · 0654/23 · Question 38 · Extended）

解：通电螺线管的磁场分布与条形磁体相似，内部磁感线近似平行，外部磁感线由一端弯曲到另一端。图 

D 所示的磁感线符合这一分布。故选 D。

针对练习

1.

P0804 | 2024 Oct/Nov | 0654/23 | Q38 | Extended

P0805 | 2025 Oct/Nov | 0654/22 | Q37 | Extended

13  
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36 An electric heater operates at 220 V. 
 

The current in the heater is 15 A. 
 

Which expression gives the time for the heater to transfer 1.0  104
 J of energy? 

A 
15

  220  10  1.0 4  s 

B 
220

  15  10  1.0 4  s 

C 
15  220

 10  1.0 4


 s 

D 1.0  104  220  15 s 
 
 

The diagram shows the magnetic field due to a current in a solenoid. 
 

current

solenoid

 
 

Which change reverses the direction of the magnetic field? 

A Change the current direction. 

B Decrease the current. 

C Increase the current. 

D Switch off the current. 
 
 

13  
 

© UCLES 2025 0654/22/O/N/25 [Turn over 

36 An electric heater operates at 220 V. 
 

The current in the heater is 15 A. 
 

Which expression gives the time for the heater to transfer 1.0  104
 J of energy? 

A 
15

  220  10  1.0 4  s 

B 
220

  15  10  1.0 4  s 

C 
15  220

 10  1.0 4


 s 

D 1.0  104  220  15 s 
 
 

The diagram shows the magnetic field due to a current in a solenoid. 

current

solenoid

 
 

Which change reverses the direction of the magnetic field? 

A Change the current direction. 

B Decrease the current. 

C Increase the current. 

D Switch off the current. 
 
 

13  
 

© UCLES 2025 0654/22/O/N/25 [Turn over 

36 An electric heater operates at 220 V. 
 

The current in the heater is 15 A. 
 

Which expression gives the time for the heater to transfer 1.0  104
 J of energy? 

A 
15

  220  10  1.0 4  s 

B 
220

  15  10  1.0 4  s 

C 
15  220

 10  1.0 4


 s 

D 1.0  104  220  15 s 
 
 

The diagram shows the magnetic field due to a current in a solenoid. 

current

solenoid

 
 

Which change reverses the direction of the magnetic field? 

A Change the current direction. 

B Decrease the current. 

C Increase the current. 

D Switch off the current. 
 
 

13  
 

© UCLES 2025 0654/22/O/N/25 [Turn over 

36 An electric heater operates at 220 V. 
 

The current in the heater is 15 A. 
 

Which expression gives the time for the heater to transfer 1.0  104
 J of energy? 

A 
15

  220  10  1.0 4  s 

B 
220

  15  10  1.0 4  s 

C 
15  220

 10  1.0 4


 s 

D 1.0  104  220  15 s 
 
 

The diagram shows the magnetic field due to a current in a solenoid. 

current

solenoid

 
 

Which change reverses the direction of the magnetic field? 

A Change the current direction. 

B Decrease the current. 

C Increase the current. 

D Switch off the current. 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

546

579

（2025 Oct/Nov · 0654/22 · Question 37 · Extended）

【答案】A

【解析】螺线管绕线方向不变时，磁场方向由电流方向决定。

改变电流方向，磁场方向随之反向。故选 A。
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题型 7：换向器每半圈反向电流以维持同向旋转（考频★☆☆☆☆）

知识点 　 分裂环换向器（split-ring commutator）是直流电动机中与电刷接触、随线圈转动的部件。

线圈每转过 ，换向器便改变线圈与电源两极的连接，使线圈中的电流方向 ，从而使转

动作用保持同一方向。

这一关系适用于由 供电并装有分裂环换向器的电动机；换向动作不表示物理量，无单位。

答案：半圈；反向；直流电源

怎么认 　 题目出现直流电动机、换向器或分裂环图时，先判断其是否每半圈反向线圈电流。

例题 1

P0190 | 2023 May/Jun | 0654/23 | Q39 | Extended
15  

 

© UCLES 2023 0654/23/M/J/23 [Turn over 

The diagram shows a motor. One part of the motor is labelled X. 
 

N S

X
brush contact

 
 

What is the name of part X and how does it help the motor to work? 
 

 name of part X how X helps the 
motor to work 

A 
 

split-ring commutator 
 

reduces the current so 
the coil does not overheat 

B 
 

split-ring commutator 
 

reverses the current in 
the coil every half turn 

C 
 

step-down transformer 
 

reduces the current so 
the coil does not overheat 

D 
 

step-down transformer 
 

reverses the current in 
the coil every half turn 
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（2023 May/Jun · 0654/23 · Question 39 · Extended）

解：图中 X 由两个相互绝缘的半环组成，并与两侧电刷接触，故 X 是分裂环换向器。

线圈每转过半圈，分裂环改变线圈与电源两极的连接，线圈中的电流方向随之反向，转动作用仍保持同一

方向。

故选 B。

293



针对练习

1.

P0579 | 2024 May/Jun | 0654/22 | Q39 | Extended

14 
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36 The graph shows how the resistance of a thermistor changes with temperature. 
 

0 10 20 30 40 50 60 70 80 90 100

temperature / °C

6.0

5.0

4.0

3.0

2.0

1.0

0

resistance of
thermistor / kΩ

 
 

There is a potential difference (p.d.) of 6.0 V across the thermistor. 
 

What is the current in the thermistor when it is at a temperature of 50 C? 

A 0.0020 A B 0.50 A C 2.0 A D 500 A 
 
 
37 A kettle is connected to a 230 V mains supply. The current in the kettle is 10 A. 
 

How much energy is transferred in 3.0 minutes? 

A 12.8 J B 767 J C 6900 J D 414 000 J 
 
 
38 What is the function of a fuse in a circuit? 

A It decreases the resistance of the circuit. 

B It ensures a constant current in the circuit. 

C It ensures a constant resistance in the circuit. 

D It prevents the cables from overheating. 
 
 

What is the purpose of the commutator in a direct current (d.c.) motor? 

A It reverses the direction of the current in the coil every half turn. 

B It reverses the direction of rotation of the coil every complete turn. 

C It reverses the direction of rotation of the coil every half turn. 

D It reverses the magnetic field due to the permanent magnet every complete turn. 
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How much energy is transferred in 3.0 minutes? 
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38 What is the function of a fuse in a circuit? 

A It decreases the resistance of the circuit. 

B It ensures a constant current in the circuit. 

C It ensures a constant resistance in the circuit. 

D It prevents the cables from overheating. 
 
 

What is the purpose of the commutator in a direct current (d.c.) motor? 

A It reverses the direction of the current in the coil every half turn. 

B It reverses the direction of rotation of the coil every complete turn. 

C It reverses the direction of rotation of the coil every half turn. 

D It reverses the magnetic field due to the permanent magnet every complete turn. 
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（2024 May/Jun · 0654/22 · Question 39 · Extended）

【答案】A

【解析】直流电动机的换向器每半圈改变线圈与电源两极的连接，故线圈中的电流方向每半圈反向，线

圈持续沿同一方向转动。

故选 A。

题型 8：降压变压器次级线圈的匝数较少（考频★☆☆☆☆）

知识点 　 变压器在交流电条件下工作，接电源的输入线圈叫原线圈，输出线圈叫次级线圈。

理想变压器有 
𝑉𝑠
𝑉𝑝

= 𝑁𝑠
𝑁𝑝
，下标 𝑝、𝑠 分别表示原线圈、次级线圈；电压单位为 V，匝数没有单位。

降压变压器满足 𝑉𝑠 < 𝑉𝑝，所以次级线圈匝数 原线圈匝数。

答案：少于

怎么认 　 题目出现降压变压器及线圈匝数图时，先找匝数较少的线圈。

例题 1

P0800 | 2023 Oct/Nov | 0654/13 | Q39 | Core

P0801 | 2026 May/Jun | 0654/22 | Q38 | Extended

16 
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37 The diagram shows an unmagnetised iron bar placed in the magnetic field of a  
permanent magnet. 

 
permanent magnet

N S

iron bar

 
 

Which diagram shows what happens to the iron bar? 
 

permanent magnet

ND S N S

iron bar

repulsion

permanent magnet

NC S S N

iron bar

repulsion

permanent magnet

NB S S N

iron bar

attraction

permanent magnet

NA S N S

iron bar

attraction

 
 
 

The diagram shows a step-down transformer. 
 

Which part of the transformer is the secondary coil? 
 

B

D

C

 

A
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（2026 May/Jun · 0654/22 · Question 38 · Extended）

解：降压变压器有

𝑉𝑠 < 𝑉𝑝

由理想变压器关系
𝑉𝑠
𝑉𝑝

= 𝑁𝑠
𝑁𝑝

得

𝑁𝑠 < 𝑁𝑝

图中 D 处线圈的匝数少于 B 处线圈，故 D 为次级线圈。故选 D。

294



题型 9：用电流与磁场两方向判断受力方向（考频★★★☆☆）

知识点 　 载流导线处在与电流方向不平行的磁场中会受到磁力，受力方向同时垂直于电流方向和磁场

方向。

磁体外部的磁场方向由 ；判向采用 ：左手食指指向磁场，中指指向电流，拇指指向受

力。

电流方向或磁场方向单独反向时，受力方向反向；两者同时反向时，受力方向 。

导线与磁场垂直时受力最大，平行时受力为零；力的单位是牛顿（N）。

答案：N 极指向 S 极；弗莱明左手定则；不变

怎么认 　 题目出现载流导线、电流箭头和磁极或磁场箭头并求受力方向时，先定磁场由 N 极指向 S 极，

再用左手定则。

例题 1

P0771 | 2023 May/Jun | 0654/13 | Q36 | Core

P0772 | 2024 May/Jun | 0654/12 | Q38 | Core

P0773 | 2024 May/Jun | 0654/13 | Q38 | Core

P0774 | 2022 Oct/Nov | 0654/21 | Q39 | Extended
14 
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A current-carrying wire is placed between the poles of a magnet, as shown. 
 

The current direction in the wire is shown. 
 

A force is produced on the wire. 
 

In which labelled direction does the force act? 
 

B

D

CA

current

wire

S N

 
 
 
40 The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key
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39 A current-carrying wire is placed between the poles of a magnet, as shown. 

The current direction in the wire is shown. 
 

A force is produced on the wire. 
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（2022 Oct/Nov · 0654/21 · Question 39 · Extended；同题：2022 Oct/Nov · 0654/22 · Question 39 · Extended、2022 Oct/Nov · 0654/23 

· Question 39 · Extended）

解：磁场从 N 极指向 S 极，即由右向左。

左手食指由右向左，中指沿图示电流方向，拇指指向图中 B 方向。

故选 B。

295



针对练习

1.

P0813 | 2026 Feb/Mar | 0654/22 | Q38 | Extended

P0814 | 2023 May/Jun | 0654/22 | Q40 | Extended

15  
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39 Cables transmit electrical power. 
 

The power input to the cables is constant, but the voltage input is increased. 
 

What happens to the power loss from the cables, and what happens to the current in the cables? 
 

 power loss  
from cables 

current in  
cables 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 

The diagram shows a current-carrying conductor in a magnetic field. The direction of the current 
is shown. 

 

N S

current

 
 

In which direction is the force on the wire due to the magnetic field? 

A downwards 

B to the left 

C to the right 

D upwards 
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39 Cables transmit electrical power. 
 

The power input to the cables is constant, but the voltage input is increased. 
 

What happens to the power loss from the cables, and what happens to the current in the cables? 
 

 power loss  
from cables 

current in  
cables 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
40 The diagram shows a current-carrying conductor in a magnetic field. The direction of the current 

is shown. 
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In which direction is the force on the wire due to the magnetic field? 

A downwards 

B to the left 

C to the right 

D upwards 
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（2023 May/Jun · 0654/22 · Question 40 · Extended）

【答案】A

【解析】磁场从 N 极指向 S 极，即由左向右。

左手食指指向右方，中指沿图示电流方向，拇指指向下方。

故选 A。

2.

P0598 | 2025 May/Jun | 0654/21 | Q38 | Extended
14 
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The diagram shows the direction of the current in a wire. The wire is placed between the poles of 
a magnet and this causes a force to act on the wire. 

 
In which labelled direction does the force act? 

 

N SA C

B

D

current
 

 
 
39 Which statement about background radiation is correct? 

A All of it comes from the ground. 

B None of it comes from the air. 

C Only people who fly long distances are exposed to it. 

D Some of it comes from food and drink. 
 
 
40 Planet X and planet Y orbit the Sun and are at different distances from the Sun. 
 

The gravitational field strength of the Sun is greater at the position of planet X than it is at the 
position of planet Y. 

 
Which row compares the distances from the Sun and the orbital speeds of planet X and planet Y? 

 
 distance from the Sun orbital speed 

A greater for planet X greater for planet X 

B greater for planet X less for planet X 

C less for planet X greater for planet X 

D less for planet X less for planet X 
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The diagram shows the direction of the current in a wire. The wire is placed between the poles of 
a magnet and this causes a force to act on the wire. 

 
In which labelled direction does the force act? 
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39 Which statement about background radiation is correct? 

A All of it comes from the ground. 

B None of it comes from the air. 

C Only people who fly long distances are exposed to it. 

D Some of it comes from food and drink. 
 
 
40 Planet X and planet Y orbit the Sun and are at different distances from the Sun. 
 

The gravitational field strength of the Sun is greater at the position of planet X than it is at the 
position of planet Y. 

 
Which row compares the distances from the Sun and the orbital speeds of planet X and planet Y? 

 
 distance from the Sun orbital speed 

A greater for planet X greater for planet X 

B greater for planet X less for planet X 

C less for planet X greater for planet X 

D less for planet X less for planet X 
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P0600 | 2024 Feb/Mar | 0654/22 | Q36 | Extended

P0601 | 2025 May/Jun | 0654/23 | Q37 | Extended
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369

570

（2025 May/Jun · 0654/21 · Question 38 · Extended）

【答案】B

【解析】磁场从 N 极指向 S 极，即由左向右。

左手食指由左向右，中指向上，拇指指向图中 B 方向。

故选 B。

296
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37 A heater circuit is protected by a 10 A fuse. 
 

How does the fuse protect the circuit? 

A It cuts off the current when the current in the heater is greater than 10 A. 

B It decreases the current in the heater to 10 A when the current is more than 10 A. 

C It increases the current in the heater to 10 A when the current is less than 10 A. 

D It maintains a constant temperature in the heater. 
 
 

The diagram shows a wire carrying an electric current in the direction shown (towards the bottom 
of the page). The wire is at right angles to a magnetic field that is directed into the page. 

 
A force acts on the wire because of the current and the magnetic field. 

 
In which labelled direction does this force act? 

 
wire carrying current

magnetic field

into page

A

BD

C
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（2024 May/Jun · 0654/23 · Question 38 · Extended）

【答案】B

【解析】磁场指向纸内，电流指向页面下方。

左手食指指向纸内，中指指向下方，拇指指向右方，即 B 方向。

故选 B。

4.

P0811 | 2022 Feb/Mar | 0654/22 | Q38 | Extended
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37 An electrical extension block has four sockets, a cable which can safely take a current of 6 A and 
a plug. It is protected by a fuse rated at 5 A. 

 

 
 

The extension block is used with four appliances and the 5 A fuse blows. The owner replaces the 
5 A fuse with a 13 A fuse. 

 
Why is the extension block now dangerous? 

A The appliances may not receive enough current. 

B The cable may overheat before the fuse blows. 

C The sockets may burn out before the fuse blows. 

D The 13 A fuse may blow too soon. 
 
 

The diagram shows a wire in a magnetic field. There is a current in the wire in the direction 
shown. The direction of the magnetic field is also shown. 

 

magnetic field

wire current

 
 

The magnetic field causes a force on the wire. 
 

In which direction does this force act? 

A into the page 

B out of the page 

C towards the bottom of the page 

D towards the top of the page 
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（2022 Feb/Mar · 0654/22 · Question 38 · Extended）

【答案】A

【解析】电流由左向右，磁场由上向下。

左手中指指向右方，食指指向下方，拇指指向纸内。

故选 A。
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38 What is the purpose of a fuse in an electric circuit? 

A to make the circuit more efficient 

B to protect the circuit from damage by a large current 

C to provide a constant current in the circuit 

D to provide a constant potential difference (p.d.) across the circuit 
 
 

A current-carrying wire is placed between the poles P and Q of a magnet, as shown. 
 

force

current

P Q

 
 

The direction of the current is shown. 
 

A force acts on the wire upwards, as shown. 
 

What is the direction of the magnetic field? 

A from P to Q 

B from Q to P 

C towards the bottom of the page 

D towards the top of the page 
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（2023 Oct/Nov · 0654/23 · Question 39 · Extended）

【答案】A

【解析】左手拇指指向上方，中指沿图示电流方向。

使三指互相垂直，食指由 P 指向 Q，故磁场方向为从 P 到 Q。

故选 A。
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37 Two lamps can be connected to a battery either in series or in parallel. 
 

Which statement is not a benefit of connecting two lamps in parallel rather than in series? 

A If one lamp breaks, the other lamp stays lit. 

B The lamps are brighter. 

C The lamps can be controlled individually using switches. 

D There is a smaller current in the battery. 
 
 
38 What is the purpose of a fuse in an electric circuit? 

A to make the circuit more efficient 

B to protect the circuit from damage by a large current 

C to provide a constant current in the circuit 

D to provide a constant potential difference (p.d.) across the circuit 
 
 

The diagram shows a current-carrying wire placed between the poles of a magnet. The direction 
of the current is out of the page. The direction of the force on the wire is shown by the arrow. 

 

N S

force

current out of the page  
 

Both the direction of the current and the poles of the magnet are now reversed. 
 

Which arrow shows the direction of the force on the wire after these changes? 
 

S N

C

A

D B

current into the page  
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（2023 Oct/Nov · 0654/13 · Question 39 · Core）

【答案】A

【解析】磁极互换后，磁场方向反向；电流也反向。

电流方向与磁场方向同时反向，受力方向不变，仍向上。

故选 A。
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The diagram shows a wire carrying a current. The direction of the current is shown by the arrow. 
The wire lies in the magnetic field between two magnetic poles. 

 

N S

wire carrying current

 
 

What is the direction of the magnetic field and what is the direction of the force on the wire? 
 

 magnetic field force on wire 

A to the left downwards 

B to the left upwards 

C to the right downwards 

D to the right upwards 
 
 
40 The diagram shows -rays travelling in the direction shown. They enter a magnetic field that is 

directed into the page. 
 

magnetic field

into page

γ-rays

 
 

In which direction are the -rays deflected by the magnetic field, if at all? 

A They are deflected out of the page. 

B They are deflected towards the bottom of the page. 

C They are deflected towards the top of the page. 

D They are not deflected. 
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（2023 Feb/Mar · 0654/22 · Question 39 · Extended）

【答案】C

【解析】磁场从 N 极指向 S 极，即向右。

左手食指指向右方，中指沿图示电流方向，拇指指向下方。

故选 C。

题型 10：同样传输功率先升电压减电流以降低线损（考频★★☆☆☆）

知识点 　 电功率满足 𝑃 = 𝑉 𝐼，其中 𝑃、𝑉、𝐼  的单位分别为瓦特（W）、伏特（V）、安培（A）。

当输送功率 𝑃  不变时，升高输电电压 𝑉，输电电流 𝐼  。

输电线电阻 𝑅 不变时，热损耗功率 𝑃loss = 𝐼2𝑅，𝑅 的单位为欧姆（Ω），热损耗功率的单位为瓦特（W）；

电流减小，热损耗 。

能量传输效率为有用输出能量与输入能量的比值，没有单位，通常用百分数表示；热损耗减小时，效率

。

答案：减小；减小；提高

怎么认 　 题目出现传输功率不变、升高电压或减少电缆热损耗时，先由 𝑃 = 𝑉 𝐼  判断电流变化。

例题 1

P0652 | 2022 May/Jun | 0654/21 | Q38 | Extended
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37 Which row shows how lamps are connected in a lighting circuit in a house and gives an 
advantage of connecting them in this way? 

 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 

A transformer increases the voltage from a power station in order to transfer electricity along 
transmission cables. 

 
How does increasing the voltage affect the current in the cables and how does it affect the 
efficiency of energy transfer? 

 
 current efficiency 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
39 An atom of beryllium is represented by Be.9

4  
 

How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
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（2022 May/Jun · 0654/21 · Question 38 · Extended；同题：2022 May/Jun · 0654/22 · Question 38 · Extended、2022 May/Jun · 0654/23 

· Question 38 · Extended）

解：传输功率 𝑃  不变，由 𝑃 = 𝑉 𝐼  得

𝐼 = 𝑃
𝑉 .

电压增大，电流减小；由 𝑃loss = 𝐼2𝑅，电缆热损耗减小，能量传输效率提高。
故选 B。

针对练习

1.

P0790 | 2024 Oct/Nov | 0654/22 | Q39 | Extended

P0791 | 2025 Feb/Mar | 0654/22 | Q38 | Extended
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36 A guitar produces a loud sound with a low pitch. 
 

Which description of the sound wave produced by the guitar is correct? 

A It has a large amplitude and a large frequency. 

B It has a large amplitude and a small frequency. 

C It has a small amplitude and a large frequency. 

D It has a small amplitude and a small frequency. 
 
 
37 A 3.0 V battery is connected to a resistor of resistance R. The current in the resistor is I. 
 

R

I

3.0 V

 
 

Which row gives possible values of I and of R ? 
 

 I / A R /  

A 1.5 1.5 

B 1.5 2.0 

C 6.0 2.0 

D 4.0 12 
 
 

When electricity is generated in a power station, a step-up transformer is used before it is 
transmitted around the country. 

 
Which statement explains why a step-up transformer is used? 

A The current decreases, the voltage increases so more energy is transferred by heating in the 
transmission cables. 

B The current increases, the voltage decreases so less energy is transferred by heating in the 
transmission cables. 

C The voltage decreases, the current increases so more energy is transferred by heating in the 
transmission cables. 

D The voltage increases, the current decreases so less energy is transferred by heating in the 
transmission cables. 
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（2025 Feb/Mar · 0654/22 · Question 38 · Extended）

【答案】D

【解析】升压变压器使输电电压增大。由 𝑃 = 𝑉 𝐼，传输功率不变时，电流减小。
由 𝑃loss = 𝐼2𝑅，电流减小，电缆发热损耗减小。
故选 D。

2.

P0786 | 2025 Oct/Nov | 0654/21 | Q38 | Extended
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37 The diagram shows the magnetic field around a straight current-carrying wire. 
 

Point X lies in the magnetic field. 
 

current

X

 
 

The current is now reduced and its direction is reversed. 
 

Which row shows the effect on the strength and direction of the magnetic field at point X? 
 

 strength of magnetic field direction of magnetic field 

A decreases reverses 

B decreases unchanged 

C increases reverses 

D increases unchanged 
 
 

The output from the generator in a power station is connected to a transformer before electricity 
is sent along a transmission cable. 

 
What is a reason for using this transformer? 

A to decrease the voltage and decrease the current 

B to decrease the voltage and increase the current 

C to increase the voltage and decrease the current 

D to increase the voltage and increase the current 
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（2025 Oct/Nov · 0654/21 · Question 38 · Extended）

【答案】C

【解析】由 𝑃loss = 𝐼2𝑅，减小输电电流可减小热损耗。
传输功率不变，由 𝑃 = 𝑉 𝐼  得

𝐼 = 𝑃
𝑉 .

故应提高电压并减小电流，故选 C。
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37 A heating element in an electric kettle has a resistance of 24 . 
 

When the kettle is connected to a 240 V supply, it takes 2.5 minutes to boil some water. 
 

How much energy is used to boil the water? 

A 16 J B 960 J C 6000 J D 360 000 J 
 
 
38 A student connects the circuit shown. 
 

fuse

 
 

When the switch is closed, the fuse blows and stops the current. 
 

What is a possible reason for this? 

A The current rating of the fuse is too high. 

B The current is too large. 

C The lamp is too dim. 

D The voltage is too small. 
 
 

Electrical energy from a power station is transmitted over a large distance. A 100% efficient 
transformer is used near to the power station. This transformer reduces the energy that is wasted 
thermally in the transmission cables. 

 

power station transformer

transmission
cables

 
 

How does the transformer reduce the energy that is wasted? 

A It decreases the power transmitted so the current and the voltage are both larger. 

B It decreases the power transmitted so the current and the voltage are both smaller. 

C It increases the current so the voltage is smaller. 

D It increases the voltage so the current is smaller. 
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（2024 Oct/Nov · 0654/22 · Question 39 · Extended）

【答案】D

【解析】变压器效率为 100%，变压前后传输功率不变。

由 𝑃 = 𝑉 𝐼  得，电压升高时电流减小。

由 𝑃loss = 𝐼2𝑅，电缆中的热损耗减小。
故选 D。

4.

P0575 | 2024 Oct/Nov | 0654/22 | Q35 | Extended

P0576 | 2023 May/Jun | 0654/22 | Q39 | Extended
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Cables transmit electrical power. 
 

The power input to the cables is constant, but the voltage input is increased. 
 

What happens to the power loss from the cables, and what happens to the current in the cables? 
 

 power loss  
from cables 

current in  
cables 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
40 The diagram shows a current-carrying conductor in a magnetic field. The direction of the current 

is shown. 
 

N S

current

 
 

In which direction is the force on the wire due to the magnetic field? 

A downwards 

B to the left 

C to the right 

D upwards 
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What happens to the power loss from the cables, and what happens to the current in the cables? 
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568

（2023 May/Jun · 0654/22 · Question 39 · Extended）

【答案】A

【解析】输入功率 𝑃  不变，由 𝑃 = 𝑉 𝐼  得

𝐼 = 𝑃
𝑉 .

电压增大，电流减小；由 𝑃loss = 𝐼2𝑅，电缆电阻不变，功率损耗减小。
故选 A。

301



题型 11：理想变压器先用匝比求电压再用功率守恒求电流（考频★☆☆☆☆）

知识点 　 理想变压器中，原、副线圈的电压之比等于匝数之比：
𝑉𝑝
𝑉𝑠

= 𝑁𝑝
𝑁𝑠
，其中 𝑉  为电压，𝑁  为匝数。

效率为 100% 时，输入功率等于输出功率：𝑉𝑝𝐼𝑝 = 𝑉𝑠𝐼𝑠。

𝑉、𝐼、𝑃  的单位分别为伏特（V）、安培（A）、瓦特（W）；降压变压器的副线圈匝数较 ，电压

较 ，电流较 。

答案：少；低；大

怎么认 　 题目出现 100%效率，给出匝数比或两侧电压并求电流时，先确定两侧电压，再用功率守恒。

例题 1

P0775 | 2022 Oct/Nov | 0654/22 | Q39 | Extended

P0776 | 2022 Oct/Nov | 0654/23 | Q39 | Extended

P0777 | 2024 Oct/Nov | 0654/21 | Q39 | Extended
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37 A circuit contains a cell and two resistors connected in parallel. The currents in each part of the 
circuit are labelled I1, I2 and I3. 

 

I1

I2

I3  
 

What is the relationship between the currents? 

A I1 = I2 B I1 = I3 C I1 > I2 + I3 D I1 = I2 + I3 
 
 
38 The instructions for a household lamp state that the plug must be fitted with a 3 A fuse. 
 

What happens if a 13 A fuse is fitted by mistake? 

A The fuse blows too easily. 

B The lamp lights less brightly. 

C The wires connecting the lamp to the plug overheat if a fault develops. 

D Too much voltage is supplied to the lamp. 
 
 

A transformer with an efficiency of 100% has an input current of 10 A. The input voltage is 100 V 
and the output voltage is 20 V. 

 
What is the output current? 

A 2.0 A B 10 A C 50 A D 200 A 
 
 
40 A uranium nucleus decays into a thorium nucleus. The thorium nucleus then decays into a 

protactinium nucleus. 
 

U238
92   Th 

234
90   Pa234

91  
 

Which emissions take place during the decays? 

A an alpha-particle followed by a beta-particle 

B an alpha-particle followed by another alpha-particle 

C a beta-particle followed by an alpha-particle 

D a beta-particle followed by another beta-particle 
 
 

13  
 

© UCLES 2024 0654/21/O/N/24  

37 A circuit contains a cell and two resistors connected in parallel. The currents in each part of the 
circuit are labelled I1, I2 and I3. 

 

I1

I2

I3  
 

What is the relationship between the currents? 

A I1 = I2 B I1 = I3 C I1 > I2 + I3 D I1 = I2 + I3 
 
 
38 The instructions for a household lamp state that the plug must be fitted with a 3 A fuse. 
 

What happens if a 13 A fuse is fitted by mistake? 

A The fuse blows too easily. 

B The lamp lights less brightly. 

C The wires connecting the lamp to the plug overheat if a fault develops. 

D Too much voltage is supplied to the lamp. 
 
 

A transformer with an efficiency of 100% has an input current of 10 A. The input voltage is 100 V 
and the output voltage is 20 V. 

 
What is the output current? 

A 2.0 A B 10 A C 50 A D 200 A 
 
 
40 A uranium nucleus decays into a thorium nucleus. The thorium nucleus then decays into a 

protactinium nucleus. 
 

U238
92   Th 

234
90   Pa234

91  
 

Which emissions take place during the decays? 

A an alpha-particle followed by a beta-particle 

B an alpha-particle followed by another alpha-particle 

C a beta-particle followed by an alpha-particle 

D a beta-particle followed by another beta-particle 
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37 A circuit contains a cell and two resistors connected in parallel. The currents in each part of the 
circuit are labelled I1, I2 and I3. 

 

I1

I2

I3  
 

What is the relationship between the currents? 

A I1 = I2 B I1 = I3 C I1 > I2 + I3 D I1 = I2 + I3 
 
 
38 The instructions for a household lamp state that the plug must be fitted with a 3 A fuse. 
 

What happens if a 13 A fuse is fitted by mistake? 

A The fuse blows too easily. 

B The lamp lights less brightly. 

C The wires connecting the lamp to the plug overheat if a fault develops. 

D Too much voltage is supplied to the lamp. 
 
 

A transformer with an efficiency of 100% has an input current of 10 A. The input voltage is 100 V 
and the output voltage is 20 V. 

 
What is the output current? 

A 2.0 A B 10 A C 50 A D 200 A 
 
 
40 A uranium nucleus decays into a thorium nucleus. The thorium nucleus then decays into a 

protactinium nucleus. 
 

U238
92   Th 

234
90   Pa234

91  
 

Which emissions take place during the decays? 

A an alpha-particle followed by a beta-particle 

B an alpha-particle followed by another alpha-particle 

C a beta-particle followed by an alpha-particle 

D a beta-particle followed by another beta-particle 
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解：效率为 100%，由输入功率等于输出功率，
𝑉𝑝𝐼𝑝 = 𝑉𝑠𝐼𝑠

100 × 10 = 20𝐼𝑠

𝐼𝑠 = 50 A
故选 C。

针对练习

1.

P0775 | 2022 Oct/Nov | 0654/22 | Q39 | Extended

P0776 | 2022 Oct/Nov | 0654/23 | Q39 | Extended

P0777 | 2024 Oct/Nov | 0654/21 | Q39 | Extended

P0778 | 2024 May/Jun | 0654/21 | Q39 | Extended
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37 Two resistors with different resistances are connected to a power supply. The resistors can be 
connected either in parallel or in series. 

 
Which statement is correct? 

A For resistors in parallel, the currents in the resistors are equal. 

B For resistors in parallel, the potential differences (p.d.s) across the resistors are different. 

C For resistors in series, the currents in the resistors are equal. 

D For resistors in series, the potential differences (p.d.s) across the resistors are equal. 
 
 
38 There is an alternating current (a.c.) in a metal wire. 
 

Which statement about the current is correct? 

A It is a flow of both positively and negatively charged particles. 

B It is a flow of charged particles, first in one direction then in the opposite direction repeatedly. 

C It is a flow of charged particles in both directions at the same time. 

D It is a flow of charged particles steadily in one direction. 
 
 

A 100% efficient step-down transformer has 120 turns on its primary coil and 10 turns on its 
secondary coil. 

 
A 240 V supply provides 48 W of power to the primary coil. 

 
What is the current in the secondary coil? 

A 0.017 A B 0.2 A C 2.4 A D 20 A 
 
 
40 A proton has charge q and mass m. A neutron has no charge and mass m. 
 

Which row shows the charge and mass of an alpha ()-particle? 
 

 charge mass 

A 2q 2m 

B 2q 4m 

C 4q 2m 

D 4q 4m 
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【答案】C

【解析】由变压器的电压比等于匝数比，
𝑉𝑝
𝑉𝑠

= 𝑁𝑝
𝑁𝑠

240
𝑉𝑠

= 120
10

𝑉𝑠 = 20 V
效率为 100%，故 𝑃𝑠 = 𝑃𝑝 = 48 W，
𝐼𝑠 = 𝑃𝑠

𝑉𝑠
= 48

20 = 2.4 A
故选 C。
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专题 20 核结构、放射性与半衰期

20.1 核结构、放射性与半衰期

题型 1：根据空气、纸、铝、铅的阻挡判断辐射种类（考频★★★☆☆）

知识点 　 𝛼、𝛽、𝛾 都是电离辐射；穿透能力由弱到强依次为 𝛼、𝛽、𝛾，电离能力的顺序相反。

在通常实验条件下，𝛼 射线在空气中只能传播几厘米，并被纸挡住；𝛽 射线能穿过纸，但被铝挡住；𝛾 

射线能穿过纸和铝，厚铅可使其明显减弱。

被纸挡住的是 ，穿过纸而被铝挡住的是 ，穿过纸和铝的是 。

穿透能力和电离能力没有单位；材料厚度及空气距离采用题目给出的 mm 或 cm。

答案：𝛼 射线；𝛽 射线；𝛾 射线

怎么认 　 题目出现辐射能否穿过空气、纸、铝或铅时，先按传播距离和阻挡材料判断种类。

例题 1
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37 A 12  resistor is connected in parallel with a 17  resistor. 
 

Which statement about the combined resistance of the two resistors is correct? 

A It must be equal to 29 . 

B It must be greater than 12  but less than 17 . 

C It must be greater than 17  but less than 29 . 

D It must be less than 12 . 
 
 
38 The voltage across an electric heater is 240 V and the current in the heater is 3.0 A. 
 

The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 

A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 
40 What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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解：𝛼 射线在空气中只能传播几厘米，10 cm 长的夹钳使手与放射源的距离超过其射程。

因此夹钳能防护的是 𝛼 粒子。故选 A。

针对练习

1.
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37 A straight wire carries a current into the page. 
 

Which diagram shows the pattern and the direction of the magnetic field around the wire? 
 

C DA B

current into pagecurrent into page  
 
 
38 The diagram shows a coil of wire between the poles of two magnets. The coil is connected to a 

direct current (d.c.) power supply. 
 

NS

coil

 
 

Which change increases the magnitude of the turning effect on the coil? 

A decreasing the number of turns on the coil with the same current in it 

B increasing the resistance of the coil with the same potential difference (p.d.) across it 

C increasing the strength of the magnetic field 

D reversing the direction of the magnetic field 
 
 

A radioactive source that emits gamma radiation is stored safely in a wooden box with a lining. 
 

Which lining is the safest to use? 

A thick aluminium 

B thick copper 

C thick lead 

D thick paper 
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【答案】C

【解析】𝛾 射线的穿透能力强，厚铅能使其强度明显减弱。

因此木箱应采用厚铅内衬。故选 C。

2.

P0853 | 2025 May/Jun | 0654/11 | Q39 | Core

P0854 | 2026 May/Jun | 0654/11 | Q39 | Core

13  
 

© Cambridge University Press & Assessment 2026 0654/11/M/J/26  

 
38 A student connects a circuit as shown. 
 

10 Ω

15 Ω  
 

What is the total resistance of the circuit? 

A 5.0 Ω B 10 Ω C 15 Ω D 25 Ω
 
 

A radiation detector is in a box made from aluminium that is 3 cm thick. 
 

The box is on top of a radioactive rock. 
 

Which radiation from the rock is the detector able to detect? 

A -particles only 

B -particles only 

C -rays only 

D -particles and -rays 
 
 
40 What is the approximate diameter of the Milky Way galaxy? 

A 105
 km 

B 108
 km 

C 105 light-years 

D 108 light-years 
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【答案】C

【解析】3 cm 厚的铝能挡住 𝛼 粒子和 𝛽 粒子，𝛾 射线能够穿过铝箱。

因此探测器只能探测到 𝛾 射线。故选 C。

3.
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A gamma source in a school laboratory is stored in a box with a lid. 
 

Which feature of the box is needed for the safe storage of the gamma source? 

A The box is earthed. 

B The box is lined with lead. 

C The box is made of copper. 

D The lid is made of wood. 
 
 
40 Which object that orbits the Sun is a minor planet? 

A Mercury 

B Neptune 

C Pluto 

D Uranus 
 
 

PapaCambridge ·  papacambridge.com 0654/22 Question Paper June 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/22 Question Paper June 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-684729654E

P0884 | 2023 May/Jun | 0654/23 | Q30 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

613
656

（2026 May/Jun · 0654/22 · Question 39 · Extended）

【答案】B

【解析】𝛾 射线穿透能力强，铅能使其强度明显减弱。

因此箱子需要用铅作内衬。故选 B。

4.
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37 The table shows the voltage across and the current in four lamps. 
 

Which lamp has the greatest resistance? 
 

 voltage / V current / A 

A 2.0 0.40 

B 4.0 0.50 

C 6.0 2.0 

D 12 3.0 
 
 
38 A 4.0  resistor is connected in parallel with an 8.0  resistor. 
 

What is their combined resistance? 

A less than 4.0  

B between 4.0  and 8.0  

C between 8.0  and 12.0  

D exactly 12.0  
 
 

A box is made from aluminium that is 20 mm thick. 
 

Which statement explains why this box is not used to store all types of radioactive materials? 

A It only prevents the escape of -particles and -particles. 

B It only prevents the escape of -particles. 

C It only prevents the escape of -particles and -rays. 

D It only prevents the escape of -rays. 
 
 
40 Which type of force keeps an object in orbit around the Sun and which type of force forms a 

protostar? 
 

 
force keeping an 

object in orbit 
around the Sun 

force that forms  
a protostar 

A gravitational magnetic 

B gravitational gravitational 

C magnetic magnetic 

D magnetic gravitational 
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【答案】A

【解析】20 mm 厚的铝能挡住 𝛼 粒子和 𝛽 粒子，但不能完全挡住 𝛾 射线。

因此这种箱子只能防止 𝛼 粒子和 𝛽 粒子逸出。故选 A。
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39 The diagram shows how the count rate for a radioactive isotope varies with time. 
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How many half-lives of the isotope elapse in 45 hours? 

A 1 B 3 C 45 D 75 
 
 

The diagram represents three types of ionising radiation L, M and N directed towards a sheet of 
paper, a sheet of aluminium foil and a block of lead. 

 
The diagram shows whether each type of radiation penetrates each of the materials. 

 

L

M

N

paper lead
aluminium

foil

 
 

Which row identifies the radiations L, M and N? 
 

 L M N 

A    

B    

C    

D    
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【答案】C

【解析】M 被纸挡住，故 M 为 𝛼；L 穿过纸后被铝挡住，故 L 为 𝛽；N 的穿透能力最强，故 N 为 𝛾。
因此 L、M、N 依次为 𝛽、𝛼、𝛾。故选 C。
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38 The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
 

C DA B

current out

of the page

current out

of the page

current out

of the page

current out

of the page  
 
 

Which row describes the relative ionising effect and the relative penetrating ability of alpha and 
gamma radiation? 

 

 relative 
ionising effect 

relative 
penetrating ability 

A alpha is more ionising alpha is more penetrating 

B alpha is more ionising gamma is more penetrating 

C gamma is more ionising alpha is more penetrating 

D gamma is more ionising gamma is more penetrating 
 
 
40 A radioactive isotope has a half-life of 4.0 days. A sample of the isotope emits radiation at a rate 

of 100 emissions per minute. 
 

What was the rate of emission from the sample 8.0 days earlier? 

A 25 emissions per minute 

B 50 emissions per minute 

C 200 emissions per minute 

D 400 emissions per minute 
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【答案】B

【解析】𝛼 射线的电离能力强于 𝛾 射线，𝛾 射线的穿透能力强于 𝛼 射线。

故选 B。

7.
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How do the ionising effect and the penetrating ability of alpha-emissions compare with those of 
beta-emissions? 

 
 ionising effect penetrating ability 

A alpha more ionising than beta alpha more penetrating than beta 

B alpha more ionising than beta alpha less penetrating than beta 

C alpha less ionising than beta alpha more penetrating than beta 

D alpha less ionising than beta alpha less penetrating than beta 
 
 
40 A radioactive isotope has a half-life of 18 years. A sample contains 80 million atoms of this 

isotope. 
 

How long does it take for the number of atoms of this isotope in the sample to decrease to 
10 million? 

A 2.25 years 

B 6.0 years 

C 54 years 

D 180 years 
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【答案】B

【解析】𝛼 射线的电离能力强于 𝛽 射线，穿透能力弱于 𝛽 射线。

故选 B。

题型 2：α衰变前后质量数少 4、质子数少 2（考频★★★☆☆）

知识点 　 质量数等于原子核内质子数与中子数之和；质子数决定元素种类，二者均无单位。

一个 𝛼 粒子由  个质子和  个中子组成，质量数为 4，质子数为 2。
原子核发射一个 𝛼 粒子后，质量数减少 ，质子数减少 2，中子数减少 2；此关系适用于一次 𝛼 

衰变。

答案：2；2；4

怎么认 　 题目出现原子核发射 𝛼 粒子或含 𝛼 粒子的核衰变方程时，先把质量数减 4、质子数减 2。

例题 1

P0864 | 2025 May/Jun | 0654/13 | Q39 | Core

P0865 | 2023 Oct/Nov | 0654/13 | Q40 | Core
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The nucleus of an atom emits an -particle. 
 

How do the number of protons and the number of neutrons in the nucleus change? 
 

 number of 
protons 

number of 
neutrons 

A decreases by 2 decreases by 2 

B decreases by 2 decreases by 4 

C increases by 2 increases by 2 

D increases by 2 increases by 4 
 
 

15  
 

 
Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity. 
 
To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
at www.cambridgeinternational.org after the live examination series. 
 
Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge 
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge. 
 
© UCLES 2023 0654/13/O/N/23  

The nucleus of an atom emits an -particle. 

How do the number of protons and the number of neutrons in the nucleus change? 
 

 number of 
protons 

number of 
neutrons 

A decreases by 2 decreases by 2 

B decreases by 2 decreases by 4 

C increases by 2 increases by 2 

D increases by 2 increases by 4 
 
 

15  
 

 
Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity. 
 
To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
at www.cambridgeinternational.org after the live examination series. 
 
Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge 
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge. 
 
© UCLES 2023 0654/13/O/N/23  

The nucleus of an atom emits an -particle. 

How do the number of protons and the number of neutrons in the nucleus change? 
 

 number of 
protons 

number of 
neutrons 

A decreases by 2 decreases by 2 

B decreases by 2 decreases by 4 

C increases by 2 increases by 2 

D increases by 2 increases by 4 
 
 

15  
 

 
Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity. 
 
To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
at www.cambridgeinternational.org after the live examination series. 
 
Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge 
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge. 
 
© UCLES 2023 0654/13/O/N/23  

40 The nucleus of an atom emits an -particle. 
 

How do the number of protons and the number of neutrons in the nucleus change? 
 

 number of 
protons 

number of 
neutrons 

A decreases by 2 decreases by 2 

B decreases by 2 decreases by 4 

C increases by 2 increases by 2 

D increases by 2 increases by 4 
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解：一个 𝛼 粒子含 2 个质子和 2 个中子，原子核发射后失去相应核子，

质子数减少 2，
中子数减少 2。
故选 A。

针对练习

1.
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38 The diagrams show the cross-section of a straight wire carrying a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire? 
 

A B

C D

 
 
 
39 A radioactive sample emits 1280 beta ()-particles per second. 
 

After 20 minutes, it emits 80 beta ()-particles per second. 
 

What is the half-life of the radioactive sample? 

A 4.0 minutes 

B 5.0 minutes 

C 10 minutes 

D 60 minutes 
 
 

A radioactive nucleus emits an alpha ()-particle. 
 

What happens to the proton number and what happens to the nucleon number of the nucleus? 
 

 proton number nucleon number 

A decreases by 2 decreases by 4 

B decreases by 2 does not change 

C increases by 1 decreases by 1 

D increases by 1 does not change 
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【答案】A

【解析】一个 𝛼 粒子的质子数为 2，质量数为 4，原子核发射后
质子数减少 2，质量数减少 4。
故选 A。
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A radioactive nucleus U238
92  decays into a thorium (Th) nucleus by emitting an alpha-particle. 

 
What is the symbol for the thorium nucleus formed? 

A Th234
90  B Th234

92  C Th238
90  D Th238

92  
 
 
40 The diagrams show a beam of beta-particles passing into an electric field and another beam of 

beta-particles passing into a magnetic field. 
 

+ + + + +

– – – – –

beta-particles

beta-particles

N

S

 
 

In which direction is the beam deflected in each case? 
 

 electric field magnetic field 

A towards the negative plate into the page 

B towards the negative plate out of the page 

C towards the positive plate into the page 

D towards the positive plate out of the page 
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A radioactive nucleus U238
92  decays into a thorium (Th) nucleus by emitting an alpha-particle. 

What is the symbol for the thorium nucleus formed? 

A Th234
90  B Th234

92  C Th238
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40 The diagrams show a beam of beta-particles passing into an electric field and another beam of 

beta-particles passing into a magnetic field. 
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In which direction is the beam deflected in each case? 
 

 electric field magnetic field 

A towards the negative plate into the page 

B towards the negative plate out of the page 

C towards the positive plate into the page 

D towards the positive plate out of the page 
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【答案】A

【解析】由质量数和质子数分别守恒得

238 − 4 = 234
92 − 2 = 90
生成的钍核质量数为 234，质子数为 90。故选 A。

3.

P0891 | 2023 Oct/Nov | 0654/21 | Q40 | Extended

P0892 | 2024 May/Jun | 0654/22 | Q40 | Extended
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A uranium nucleus decays by emitting an alpha ()-particle. The nuclide equation shows this 
decay. 

 
92UX     234ThY   +  -particle 

 
What are the numbers X and Y ? 

 
 X Y 

A 234 90 

B 234 92 

C 238 90 

D 238 92 
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A uranium nucleus decays by emitting an alpha ()-particle. The nuclide equation shows this 
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40 A uranium nucleus decays by emitting an alpha ()-particle. The nuclide equation shows this 
decay. 

 
92UX     234ThY   +  -particle 

 
What are the numbers X and Y ? 

 
 X Y 

A 234 90 

B 234 92 

C 238 90 

D 238 92 
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40 A uranium nucleus decays by emitting an alpha ()-particle. The nuclide equation shows this 
decay. 

 
92UX     234ThY   +  -particle 

 
What are the numbers X and Y ? 

 
 X Y 

A 234 90 

B 234 92 

C 238 90 

D 238 92 
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【答案】C

【解析】由质量数和质子数分别守恒得

𝑋 = 234 + 4 = 238
𝑌 = 92 − 2 = 90
故选 C。

4.

P0873 | 2026 Feb/Mar | 0654/22 | Q39 | Extended

P0874 | 2024 May/Jun | 0654/21 | Q40 | Extended

P0875 | 2025 Feb/Mar | 0654/22 | Q39 | Extended
14 
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The isotope uranium-238 (U) decays by alpha emission to thorium (Th). The decay equation  
is shown. 

 
238

92U
x

90Th  +  y2α 
 

What are x and y ? 
 

 x y 

A 234 4 

B 236 2 

C 240 2 

D 242 4 
 
 
40 In the Solar System, a planet orbits around the Sun. The radius of the orbit is r and the orbital 

period is T. 
 

Which equation gives the orbital speed v ? 

A v = 
r
T2  B v = 

T
r
2

 C v = 
T

r2  D v = 
rT
2  
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39 The isotope uranium-238 (U) decays by alpha emission to thorium (Th). The decay equation  
is shown. 

 
238

92U
x

90Th  +  y2α 
 

What are x and y ? 
 

 x y 

A 234 4 

B 236 2 

C 240 2 

D 242 4 
 
 
40 In the Solar System, a planet orbits around the Sun. The radius of the orbit is r and the orbital 

period is T. 
 

Which equation gives the orbital speed v ? 

A v = 
r
T2  B v = 

T
r
2

 C v = 
T

r2  D v = 
rT
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【答案】A

【解析】𝛼 粒子的质量数为 4，故 𝑦 = 4。由质量数守恒得
238 = 𝑥 + 4

307



𝑥 = 234
故选 A。

5.

P0879 | 2025 May/Jun | 0654/23 | Q39 | Extended

P0880 | 2026 May/Jun | 0654/21 | Q39 | Extended
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38 A straight wire carries a current. The direction of the current is shown. 
 

Which diagram shows the pattern and direction of the magnetic field due to the current? 
 

A

direction
of current

B

direction
of current

C

direction
of current

D

direction
of current

 
 
 

The decay equation for thorium-232 is shown. 
 

Th232
90    Ra228

88  +  Z x
y  

 
What are the values of x and y and what is the identity of particle Z ? 

 
 x y Z 

A 1 2 beta 

B 2 1 beta 

C 2 4 alpha 

D 4 2 alpha 
 
 
40 A planet orbits the Sun once every 225 days. The radius of the orbit of the planet is  

110 million km. 
 

What is the orbital speed of the planet? 

A 36 m / s B 85 m / s C 36 000 m / s D 85 000 m / s 
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38 A straight wire carries a current. The direction of the current is shown. 
 

Which diagram shows the pattern and direction of the magnetic field due to the current? 
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The decay equation for thorium-232 is shown. 
 

Th232
90    Ra228

88  +  Z x
y  

 
What are the values of x and y and what is the identity of particle Z ? 

 
 x y Z 

A 1 2 beta 

B 2 1 beta 

C 2 4 alpha 

D 4 2 alpha 
 
 
40 A planet orbits the Sun once every 225 days. The radius of the orbit of the planet is  

110 million km. 
 

What is the orbital speed of the planet? 

A 36 m / s B 85 m / s C 36 000 m / s D 85 000 m / s 
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【答案】D

【解析】由质量数和质子数分别守恒得

𝑥 = 232 − 228 = 4
𝑦 = 90 − 88 = 2
粒子 𝑍 的质量数为 4、质子数为 2，故为 𝛼 粒子。故选 D。

6.

P0876 | 2024 Oct/Nov | 0654/21 | Q31 | Extended

P0877 | 2025 Oct/Nov | 0654/21 | Q39 | Extended

P0878 | 2025 May/Jun | 0654/22 | Q39 | Extended
13  
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A nucleus of 238
92U  undergoes radioactive decay to produce a nucleus of thorium (Th) and an 

alpha particle. 
 

Which equation shows this decay? 

A 238
92U   238

93Th  + 0
–1  

B 238
92U   239

92Th  + –1
0  

C 238
92U   236

88Th  + 2
4  

D 238
92U   234

90Th  + 4
2  

 
 
40 Which process describes how energy is released from a stable star? 

A fission of helium into hydrogen 

B fission of hydrogen into helium 

C fusion of helium into hydrogen 

D fusion of hydrogen into helium 
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39 A nucleus of 238
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【答案】D

【解析】原子核发射一个 𝛼 粒子后

238 − 4 = 234
92 − 2 = 90
生成钍核的质量数为 234、质子数为 90。故选 D。

题型 3：电场中 α向负板、β−向正板、γ不偏转（考频★★★☆☆）

知识点 　 𝛼 粒子带正电，𝛽− 粒子带负电，𝛾 射线不带电。

在带电平行板间，𝛼 粒子偏向 板，𝛽− 粒子偏向 板，𝛾 射线 。

以上关系适用于射线进入静电场的定性判断；方向和相对偏转量均无单位，𝛽− 粒子通常比 𝛼 粒子偏转

得大。

答案：带负电的；带正电的；不发生偏转

308



怎么认 　 题目出现带正、负电平行板和射线轨迹时，先按电荷正负判断偏转方向。

例题 1

P0606 | 2022 May/Jun | 0654/22 | Q40 | Extended

13  
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39 An atom of beryllium is represented by Be.9
4  

 
How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 

A beam of -rays passes into an electric field between two charged plates. 
 

Which diagram shows what happens to the -rays? 
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解：𝛾 射线不带电，故

𝑞 = 0
由 𝐹 = 𝑞𝐸 得

𝐹 = 0
射线沿原方向通过两板间。故选 D。

针对练习

1.

P0914 | 2023 Oct/Nov | 0654/23 | Q40 | Extended
15  
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The diagram shows a beam of -particles and a beam of -rays entering the electric field between 
two charged plates. 
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γ-rays

 
 

What is the effect of the electric field on each of the beams? 
 

 -particles -rays 

A deflected to the – plate deflected to the + plate 

B deflected to the + plate deflected to the – plate 

C deflected to the + plate no effect 

D no effect deflected to the – plate 
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The diagram shows a beam of -particles and a beam of -rays entering the electric field between 
two charged plates. 
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What is the effect of the electric field on each of the beams? 
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The diagram shows a beam of -particles and a beam of -rays entering the electric field between 
two charged plates. 
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What is the effect of the electric field on each of the beams? 
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The diagram shows a beam of -particles and a beam of -rays entering the electric field between 
two charged plates. 
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What is the effect of the electric field on each of the beams? 
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D no effect deflected to the – plate 
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40 The diagram shows a beam of -particles and a beam of -rays entering the electric field between 
two charged plates. 
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β-particles

γ-rays

 
 

What is the effect of the electric field on each of the beams? 
 

 -particles -rays 

A deflected to the – plate deflected to the + plate 

B deflected to the + plate deflected to the – plate 

C deflected to the + plate no effect 

D no effect deflected to the – plate 
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（2023 Oct/Nov · 0654/23 · Question 40 · Extended）

【答案】C

【解析】𝛽− 粒子带负电，受力指向带正电的极板，故向上偏转；𝛾 射线不带电，不发生偏转。故选 C。
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A beam of -particles and -particles passes into an electric field between two horizontal parallel 
plates in a vacuum. 

 

+ + + + + + + +

– – – – – – – –

α-particles
and β-particles

 
 

Which row shows what happens to the beam? 
 

 -particles -particles 

A deflected downwards deflected upwards 

B deflected downwards not deflected 

C deflected upwards deflected downwards 

D deflected upwards not deflected 
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A beam of -particles and -particles passes into an electric field between two horizontal parallel 
plates in a vacuum. 
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Which row shows what happens to the beam? 
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A deflected downwards deflected upwards 

B deflected downwards not deflected 

C deflected upwards deflected downwards 

D deflected upwards not deflected 
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40 A beam of -particles and -particles passes into an electric field between two horizontal parallel 
plates in a vacuum. 
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40 A beam of -particles and -particles passes into an electric field between two horizontal parallel 
plates in a vacuum. 
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Which row shows what happens to the beam? 
 

 -particles -particles 

A deflected downwards deflected upwards 

B deflected downwards not deflected 

C deflected upwards deflected downwards 
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40 A beam of -particles and -particles passes into an electric field between two horizontal parallel 
plates in a vacuum. 

+ + + + + + + +
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α-particles
and β-particles

 
 

Which row shows what happens to the beam? 
 

 -particles -particles 

A deflected downwards deflected upwards 

B deflected downwards not deflected 

C deflected upwards deflected downwards 

D deflected upwards not deflected 
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（2022 May/Jun · 0654/21 · Question 40 · Extended）

【答案】C

【解析】上板带负电，下板带正电。

𝛼 粒子带正电，向上偏转；𝛽− 粒子带负电，向下偏转。故选 C。

3.
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The diagram shows a radioactive source emitting three types of ionising radiation, X, Y and Z. 
 

The radiation passes through an electric field between two metal plates, as shown. 
 

X

Y

Z+ ++++

– ––––

radioactive
source

 
 

Which row identifies the three types of radiation? 
 

 X Y Z 

A alpha gamma beta 

B beta gamma alpha 

C gamma alpha beta 

D gamma beta alpha 
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The diagram shows a radioactive source emitting three types of ionising radiation, X, Y and Z. 

The radiation passes through an electric field between two metal plates, as shown. 
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Which row identifies the three types of radiation? 
 

 X Y Z 

A alpha gamma beta 

B beta gamma alpha 

C gamma alpha beta 

D gamma beta alpha 
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The diagram shows a radioactive source emitting three types of ionising radiation, X, Y and Z. 

The radiation passes through an electric field between two metal plates, as shown. 
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Which row identifies the three types of radiation? 
 

 X Y Z 

A alpha gamma beta 

B beta gamma alpha 

C gamma alpha beta 

D gamma beta alpha 
 
 

14 

© UCLES 2024 0654/22/O/N/24  

40 The diagram shows a radioactive source emitting three types of ionising radiation, X, Y and Z. 

The radiation passes through an electric field between two metal plates, as shown. 
 

X

Y

Z+ ++++

– ––––

radioactive
source

 
 

Which row identifies the three types of radiation? 
 

 X Y Z 

A alpha gamma beta 

B beta gamma alpha 

C gamma alpha beta 

D gamma beta alpha 
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40 The diagram shows a radioactive source emitting three types of ionising radiation, X, Y and Z. 

The radiation passes through an electric field between two metal plates, as shown. 
 

X

Y

Z+ ++++

– ––––

radioactive
source

 
 

Which row identifies the three types of radiation? 
 

 X Y Z 

A alpha gamma beta 

B beta gamma alpha 

C gamma alpha beta 

D gamma beta alpha 
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（2024 Oct/Nov · 0654/22 · Question 40 · Extended）

【答案】A

【解析】𝑋 向带负电的极板偏转，为 𝛼 粒子；𝑌  不偏转，为 𝛾 射线；𝑍 向带正电的极板偏转，为 𝛽− 粒

子。故选 A。
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39 An atom of beryllium is represented by Be.9
4  

 
How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 

Three different types of ionising radiation X, Y and Z pass between two charged plates. 
 

+ + + + + + + +

– – – – – – – –

X

Y

Z

source

NOT TO

SCALE

 
 

Which row identifies X, Y and Z? 
 

 X Y Z 

A alpha beta gamma 

B alpha gamma beta 

C beta alpha gamma 

D beta gamma alpha 
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39 An atom of beryllium is represented by Be.9
4  

 
How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 

Three different types of ionising radiation X, Y and Z pass between two charged plates. 
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Which row identifies X, Y and Z? 
 

 X Y Z 

A alpha beta gamma 

B alpha gamma beta 

C beta alpha gamma 

D beta gamma alpha 
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39 An atom of beryllium is represented by Be.9
4  

 
How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 

Three different types of ionising radiation X, Y and Z pass between two charged plates. 
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Which row identifies X, Y and Z? 
 

 X Y Z 

A alpha beta gamma 

B alpha gamma beta 
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39 An atom of beryllium is represented by Be.9
4  

 
How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 

Three different types of ionising radiation X, Y and Z pass between two charged plates. 

+ + + + + + + +

– – – – – – – –

X

Y

Z

source

NOT TO

SCALE

 
 

Which row identifies X, Y and Z? 
 

 X Y Z 

A alpha beta gamma 

B alpha gamma beta 

C beta alpha gamma 

D beta gamma alpha 
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【答案】B

【解析】𝑋 向带负电的极板偏转，为 𝛼 粒子；𝑌  不偏转，为 𝛾 射线；𝑍 向带正电的极板偏转，为 𝛽− 粒

子。故选 B。

5.
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39 Which voltage–time graph shows the output voltage of a simple a.c. generator? 
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A beam of different types of ionising radiation passes through an electric field between two metal 
plates. The diagram shows the direction of each type of radiation as it passes through the field. 

 
+

–

+
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+

–

+

–

+

–  
 

What does the beam contain? 

A alpha ()-particles, beta ()-particles and gamma ()-rays 

B alpha ()-particles and beta ()-particles only 

C alpha ()-particles and gamma ()-rays only 

D beta ()-particles and gamma ()-rays only 
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39 Which voltage–time graph shows the output voltage of a simple a.c. generator? 
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A beam of different types of ionising radiation passes through an electric field between two metal 
plates. The diagram shows the direction of each type of radiation as it passes through the field. 
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What does the beam contain? 

A alpha ()-particles, beta ()-particles and gamma ()-rays 

B alpha ()-particles and beta ()-particles only 

C alpha ()-particles and gamma ()-rays only 

D beta ()-particles and gamma ()-rays only 
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39 Which voltage–time graph shows the output voltage of a simple a.c. generator? 
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A beam of different types of ionising radiation passes through an electric field between two metal 
plates. The diagram shows the direction of each type of radiation as it passes through the field. 
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What does the beam contain? 

A alpha ()-particles, beta ()-particles and gamma ()-rays 

B alpha ()-particles and beta ()-particles only 

C alpha ()-particles and gamma ()-rays only 

D beta ()-particles and gamma ()-rays only 
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39 Which voltage–time graph shows the output voltage of a simple a.c. generator? 
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40 A beam of different types of ionising radiation passes through an electric field between two metal 

plates. The diagram shows the direction of each type of radiation as it passes through the field. 
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What does the beam contain? 

A alpha ()-particles, beta ()-particles and gamma ()-rays 

B alpha ()-particles and beta ()-particles only 

C alpha ()-particles and gamma ()-rays only 

D beta ()-particles and gamma ()-rays only 
 
 
P0912 | 2023 Feb/Mar | 0654/22 | Q40 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

626

662

（2024 May/Jun · 0654/23 · Question 40 · Extended）

【答案】C

【解析】上板带正电，下板带负电。

直线轨迹对应 𝛾 射线；向下偏转至带负电的极板的轨迹对应 𝛼 粒子。故选 C。
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A radioactive source emits -particles and -particles that pass into the space between two 
charged plates. 

 

+ + + + + + + +

– – – – – – – –

α-particles and β-particles

from radioactive source

 
 

In which directions are the particles deflected as they pass between the plates and which 
particles are deflected more? 

 
 direction of deflection amount of deflection 

A  towards lower plate,  towards upper plate -particles deflected more 

B  towards lower plate,  towards upper plate -particles deflected more 

C  towards upper plate,  towards lower plate -particles deflected more 

D  towards upper plate,  towards lower plate -particles deflected more 
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A radioactive source emits -particles and -particles that pass into the space between two 
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B  towards lower plate,  towards upper plate -particles deflected more 

C  towards upper plate,  towards lower plate -particles deflected more 

D  towards upper plate,  towards lower plate -particles deflected more 
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A radioactive source emits -particles and -particles that pass into the space between two 
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40 A radioactive source emits -particles and -particles that pass into the space between two 
charged plates. 
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α-particles and β-particles

from radioactive source

 
 

In which directions are the particles deflected as they pass between the plates and which 
particles are deflected more? 

 
 direction of deflection amount of deflection 

A  towards lower plate,  towards upper plate -particles deflected more 

B  towards lower plate,  towards upper plate -particles deflected more 

C  towards upper plate,  towards lower plate -particles deflected more 

D  towards upper plate,  towards lower plate -particles deflected more 
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【答案】D

【解析】上板带负电，下板带正电，故 𝛼 粒子向上偏转，𝛽− 粒子向下偏转。

𝛽− 粒子的质量远小于 𝛼 粒子，偏转较大。故选 D。

题型 4：核素左上数是总核子、左下数是质子（考频★★★☆☆）

知识点 　 核素符号左上角的质量数 𝐴 表示 ，左下角的原子序数 𝑍 表示 。

设中子数为 𝑁，原子核中的核子由质子和中子组成，因此 𝐴 = 𝑍 + 𝑁。
由此得 𝑁 = 𝐴 − 𝑍；已知质子数和中子数时，质量数等于二者的 。

𝐴、𝑍、𝑁  都是没有单位的非负整数，其中 𝐴、𝑍 对实际核素为正整数。

答案：质子数与中子数的总数；质子数；和

怎么认 　 题目出现核素符号的左上数、左下数，或给出质子数和中子数时，先写 𝐴 = 𝑍 + 𝑁。

例题 1

P0895 | 2022 Oct/Nov | 0654/13 | Q40 | Core

P0896 | 2022 May/Jun | 0654/11 | Q39 | Core

14 

© UCLES 2022 0654/11/M/J/22  

37 Which row shows how lamps are connected in a lighting circuit in a house and gives an 
advantage of connecting them in this way? 

 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 
38 A 240 V mains lamp operating normally has a working resistance of 480 . 
 

Which rating of fuse is most suitable to use with this lamp? 

A 0.4 A B 1 A C 2 A D 4 A 
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解：核素符号左上数为质量数，故 𝐴 = 9。
左下数为原子序数，故 𝑍 = 4。
𝑁 = 𝐴 − 𝑍 = 9 − 4 = 5。
故选 B。
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针对练习
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38 A battery is connected in a circuit to a 3.0  resistor, a 6.0  resistor and two ammeters P and Q. 
 

A

A

Q
P 3.0 Ω

6.0 Ω
 

 
What is the combined resistance of the two resistors and which ammeter has the greater 
reading? 

 

 combined 
resistance /  

ammeter with 
greater reading 

A less than 3.0 P 

B less than 3.0 Q 

C 9.0 P 

D 9.0 Q 
 
 
39 The current in an electric kettle used to boil water is 9.0 A. 
 

What is the most appropriate rating of fuse to use with this kettle? 

A 1 A B 3 A C 8 A D 13 A 
 
 

A nuclide of hydrogen is represented by H.3
1  

 
Which row shows the number of protons and the number of neutrons in this nuclide? 

 
 protons neutrons 

A 1 2 

B 1 3 

C 2 1 

D 3 1 
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【答案】A

【解析】核素符号左下数为原子序数，故 𝑍 = 1。
𝑁 = 𝐴 − 𝑍 = 3 − 1 = 2。
质子数为 1，中子数为 2，故选 A。

2.
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38 The diagrams show patterns around a wire that is carrying a current in the direction shown. 
 

Which diagram shows the pattern and the direction of the magnetic field caused by the current? 
 

current

A B

C

current

current

D

current

 
 
 

A nucleus has atomic number Z and mass number A. 
 

What is equal to the value of A – Z? 

A the number of electrons orbiting the nucleus 

B the number of neutrons in the nucleus 

C the number of nucleons in the nucleus 

D the number of protons in the nucleus 
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【答案】B

【解析】由 𝐴 = 𝑍 + 𝑁  得

𝐴 − 𝑍 = 𝑁。
𝑁  表示中子数，故选 B。

3.
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36 For which quantities is the unit the volt? 

A current and potential difference (p.d.) 

B electromotive force (e.m.f.) and potential difference (p.d.) 

C electromotive force (e.m.f.) and resistance 

D potential difference (p.d.) and resistance 
 
 
37 A 2.0  resistor and a 1.0  resistor are connected in series with a cell. 
 

2.0 Ω 1.0 Ω  
 

Which statement about current in the circuit is correct? 

A The current in the 2.0  resistor is double the current in the 1.0  resistor. 

B The current in the 2.0  resistor is equal to the current in the 1.0  resistor. 

C The current in the 2.0  resistor is half the current in the 1.0  resistor. 

D The current in the cell is larger than the current in either resistor. 
 
 
38 A coil lies between the poles of a magnet. There is a current in the coil and this causes a turning 

effect. 
 

Which change does not increase the turning effect on the coil? 

A changing the direction of the current 

B increasing the current 

C using a stronger magnet 

D using more turns in the coil 
 
 

An atom of an isotope of strontium (Sr) has a proton number of 38 and contains 52 neutrons. 
 

What is the nuclide notation for this isotope? 

A Sr52
38  B Sr90

38  C Sr38
52  D Sr90

52  
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【答案】B

【解析】质子数为原子序数，故 𝑍 = 38。
由 𝐴 = 𝑍 + 𝑁  得

𝐴 = 38 + 52 = 90。
核素符号左上数为 90，左下数为 38，故选 B。

4.

α β− γ

α γ

α β−
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36 A rod gains negative charge as it is rubbed with a cloth. 
 

What happens to the cloth in this process? 

A It gains electrons. 

B It loses electrons. 

C It gains protons. 

D It loses protons. 
 
 
37 The diagram shows four components in a circuit. 
 

Which component is only used to protect the circuit? 
 

A

B

C

D

 
 
 

Which nuclide contains the most neutrons? 

A Am239
95  B Pa234

91  C Pu239
94  D U238

92  
 
 
39 Scientists use a radioactive source that emits -radiation. 
 

What is a suitable safety precaution? 

A Reduce the temperature of the radioactive source. 

B Use aluminium foil to reflect the -radiation away from the scientists. 

C Use a paper screen to absorb the -radiation. 

D Use the source for the minimum time needed. 
 
 
40 Which list gives the planets in order of increasing distance from the Sun? 

A Earth, Mars, Venus 

B Mars, Earth, Venus 

C Mars, Venus, Earth 

D Venus, Earth, Mars 
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239− 95 = 144, 234− 91 = 143, 239− 94 = 145, 238− 92 = 146.

P0844
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【答案】D

【解析】由 𝑁 = 𝐴 − 𝑍 得

𝑁Am = 239 − 95 = 144，𝑁Pa = 234 − 91 = 143。
𝑁Pu = 239 − 94 = 145，𝑁U = 238 − 92 = 146。
最大值为 146，故选 D。
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38 The current in an electric heater is 10 A when in normal use. The heater circuit contains a fuse. 
 

What is the purpose of the fuse and what is a suitable rating for the fuse? 
 

 purpose of fuse suitable fuse 
rating / A 

A maintains a constant current   9 

B maintains a constant current 13 

C protects the circuit from the effects of overheating   9 

D protects the circuit from the effects of overheating 13 
 
 

The nucleus of an isotope of gold contains 79 protons and 118 neutrons. The symbol for gold is 
Au. 

 
What is the nuclide symbol for this isotope? 

A Au79
118  B Au79

197  C Au118
79  D Au197

79  
 
 
40 The isotope of americium used in a smoke detector has a half-life of 430 years. A sample of this 

isotope emits 36 000 particles per minute. 
 

At which rate does it emit particles 1290 years later? 

A 4500 counts per minute 

B 9000 counts per minute 

C 12 000 counts per minute 

D 18 000 counts per minute 
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【答案】D

【解析】质子数为原子序数，故 𝑍 = 79。
由 𝐴 = 𝑍 + 𝑁  得

𝐴 = 79 + 118 = 197。
核素符号左上数为 197，左下数为 79，故选 D。

题型 5：在衰变图上找减为一半的横向时间间隔（考频★★☆☆☆）

知识点 　 半衰期是放射性样品中未衰变原子数减为原来 所经历的时间。

同一种核素的计数率或发射率也按相同规律衰减；任取一个读数及其一半，两交点的横向时间差均

为 。

半衰期的单位与图中 的单位相同。

答案：一半；半衰期；时间轴

怎么认 　 题目出现放射性衰变曲线并求半衰期时，先取一个纵轴读数及其一半，再读两交点的横向时

间差。

例题 1
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37 Which row shows how lamps are connected in a lighting circuit in a house and gives an 
advantage of connecting them in this way? 

 

 how lamps are 
connected 

advantage of connecting 
them in this way 

A in parallel they can be switched separately 

B in parallel they share the voltage 

C in series they can be switched separately 

D in series they share the voltage 
 
 
38 A 240 V mains lamp operating normally has a working resistance of 480 . 
 

Which rating of fuse is most suitable to use with this lamp? 

A 0.4 A B 1 A C 2 A D 4 A 
 
 
39 An atom of beryllium is represented by Be.9

4  
 

How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 

A pure sample of a radioactive substance decays. The graph shows how the number of these 
radioactive atoms in the sample changes with time. 
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What is the half-life of the substance? 

A 10 s B 20 s C 30 s D 40 s 
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A 0.4 A B 1 A C 2 A D 4 A 
 
 
39 An atom of beryllium is represented by Be.9

4  
 

How many neutrons are in the nucleus of this type of beryllium atom? 

A 4 B 5 C 9 D 13 
 
 
40 A pure sample of a radioactive substance decays. The graph shows how the number of these 

radioactive atoms in the sample changes with time. 
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What is the half-life of the substance? 

A 10 s B 20 s C 30 s D 40 s 
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解：由图，𝑡 = 0 时原子数为 800。
由半衰期定义，一半的原子数为
800
2 = 400
曲线上原子数为 400 时，𝑡 = 10 s，故半衰期为 10 s。故选 A。

针对练习

1.
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The graph shows the decay curve for a radioactive substance. 
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【答案】A

【解析】由图，𝑡 = 0 时发射率为 800min−1。

由半衰期定义，其一半为
800
2 = 400min−1

曲线上发射率为 400min−1 时，𝑡 = 2.0 h，故半衰期为 2.0 h。故选 A。
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39 An element has two isotopes. 
 

Which statement about the nuclei of atoms of these isotopes is correct? 

A They have equal numbers of neutrons but different numbers of electrons. 

B They have equal numbers of neutrons but different numbers of protons. 

C They have equal numbers of protons but different numbers of electrons. 

D They have equal numbers of protons but different numbers of neutrons. 
 
 

The graph shows how the rate of emission of radiation from a radioactive sample changes with 
time. 
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What is the half-life of this sample? 

A 40 minutes 

B 2.0 years 

C 5.0 years 

D 10 years 
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【答案】B

【解析】由图，𝑡 = 0 时发射率为 80min−1。

由半衰期定义，其一半为
80
2 = 40min−1

曲线上发射率为 40min−1 时，𝑡 = 2.0 年，故半衰期为 2.0 年。故选 B。

3.
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The diagram shows how the count rate for a radioactive isotope varies with time. 
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How many half-lives of the isotope elapse in 45 hours? 

A 1 B 3 C 45 D 75 
 
 
40 The diagram represents three types of ionising radiation L, M and N directed towards a sheet of 

paper, a sheet of aluminium foil and a block of lead. 
 

The diagram shows whether each type of radiation penetrates each of the materials. 
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Which row identifies the radiations L, M and N? 
 

 L M N 

A    

B    

C    

D    
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【答案】B

【解析】由图，计数率从 600s−1 降至 300s−1，横向时间间隔为 15 h，故半衰期为 15 h。
经历的半衰期数为

45 h
15 h = 3

故选 B。

题型 6：用距离、屏蔽和接触时间减少辐射风险（考频★★☆☆☆）

知识点 　 人体受到的辐射剂量越大，辐射风险越高；在放射源种类和活度一定时，距离越大、照射时

间越短，所受剂量越小。

处理放射源时，应增大与放射源的 、缩短 ，并用合适材料进行 ；距离单位为 

m，时间单位为 s。
𝛾 射线穿透能力强，常用铅等密度较大的材料防护；纸或铝箔不能有效屏蔽 𝛾 射线。

温度和夹持工具不改变放射源的半衰期；探测器用于测量辐射，不能减少人体所受辐射。

答案：距离；照射时间；屏蔽

怎么认 　 题目出现放射源、长柄夹具、屏蔽材料或照射时间时，先按距离、屏蔽、时间判断风险是否

降低。

例题 1
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37 Two lamps are connected in the circuit shown. 
 

A

 
 

Which statements about the circuit are correct? 
 

1 There is a separate switch to control each lamp. 

2 The ammeter measures the current in both lamps when both switches are closed. 

3 The circuit is a series circuit. 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
38 What is the purpose of a 3 A fuse in an electrical circuit? 

A It keeps the current at a constant value of 3 A. 

B It prevents the current increasing above 3 A. 

C It reduces the resistance of the circuit. 

D It varies the voltage of the supply. 
 
 

Which statement explains why scientists use long tongs to move radioactive sources? 

A It decreases the half-life of the source. 

B It increases the distance between the source and the scientists. 

C It decreases the exposure time for the scientists. 

D It prevents the source from being damaged. 
 
 
40 The nearest star to the Earth after the Sun is Proxima Centauri. 
 

Proxima Centauri is 4.2 light-years from the Earth. 
 

Which statement about Proxima Centauri is correct? 

A It takes 4.2 years for light from Proxima Centauri to reach the Earth. 

B It takes 4.2 years for Proxima Centauri to orbit the Sun. 

C It would take 4.2 years for humans to travel to Proxima Centauri from the Earth. 

D It takes 4.2 years for the Earth to orbit Proxima Centauri. 
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37 Two lamps are connected in the circuit shown. 
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Which statements about the circuit are correct? 
 

1 There is a separate switch to control each lamp. 

2 The ammeter measures the current in both lamps when both switches are closed. 

3 The circuit is a series circuit. 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
38 What is the purpose of a 3 A fuse in an electrical circuit? 

A It keeps the current at a constant value of 3 A. 

B It prevents the current increasing above 3 A. 

C It reduces the resistance of the circuit. 

D It varies the voltage of the supply. 
 
 

Which statement explains why scientists use long tongs to move radioactive sources? 

A It decreases the half-life of the source. 

B It increases the distance between the source and the scientists. 

C It decreases the exposure time for the scientists. 

D It prevents the source from being damaged. 
 
 
40 The nearest star to the Earth after the Sun is Proxima Centauri. 
 

Proxima Centauri is 4.2 light-years from the Earth. 
 

Which statement about Proxima Centauri is correct? 

A It takes 4.2 years for light from Proxima Centauri to reach the Earth. 

B It takes 4.2 years for Proxima Centauri to orbit the Sun. 

C It would take 4.2 years for humans to travel to Proxima Centauri from the Earth. 

D It takes 4.2 years for the Earth to orbit Proxima Centauri. 
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解：使用长柄夹具时，科学家与放射源之间的距离增大。

在放射源种类和活度一定时，距离增大，人体受到的辐射剂量减小。

故选 B。

针对练习

1.
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36 A rod gains negative charge as it is rubbed with a cloth. 
 

What happens to the cloth in this process? 

A It gains electrons. 

B It loses electrons. 

C It gains protons. 

D It loses protons. 
 
 
37 The diagram shows four components in a circuit. 
 

Which component is only used to protect the circuit? 
 

A

B

C

D

 
 
 
38 Which nuclide contains the most neutrons? 

A Am239
95  B Pa234

91  C Pu239
94  D U238

92  
 
 

Scientists use a radioactive source that emits -radiation. 
 

What is a suitable safety precaution? 

A Reduce the temperature of the radioactive source. 

B Use aluminium foil to reflect the -radiation away from the scientists. 

C Use a paper screen to absorb the -radiation. 

D Use the source for the minimum time needed. 
 
 
40 Which list gives the planets in order of increasing distance from the Sun? 

A Earth, Mars, Venus 

B Mars, Earth, Venus 

C Mars, Venus, Earth 

D Venus, Earth, Mars 
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【答案】D

【解析】在放射源种类和活度一定时，照射时间越短，人体受到的辐射剂量越小。

把放射源的使用时间降到所需的最短时间，可降低辐射风险。

故选 D。
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38 The diagram shows a 3.0  resistor connected to a 6.0  resistor. 
 

3.0 Ω

6.0 Ω
 

 
What is a possible combined resistance of the two resistors? 

A 2.0  B 3.0  C 4.5  D 9.0  
 
 

A scientist works with a radioactive source that emits gamma ()-rays. The scientist takes several 
precautions. 

 
Which precaution does not give the scientist any protection? 

A Keep a lead screen between the scientist and the source. 

B Use a detector to measure the count rate of the source. 

C Only use the source for a short period of time. 

D Have a large distance between the scientist and the source. 
 
 
40 The orbit of a planet lies between the orbit of Venus and the orbit of Mars. 
 

What is the planet? 

A Saturn 

B Jupiter 

C Earth 

D Uranus 
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38 The diagram shows a 3.0  resistor connected to a 6.0  resistor. 
 

3.0 Ω

6.0 Ω
 

 
What is a possible combined resistance of the two resistors? 

A 2.0  B 3.0  C 4.5  D 9.0  
 
 

A scientist works with a radioactive source that emits gamma ()-rays. The scientist takes several 
precautions. 

 
Which precaution does not give the scientist any protection? 

A Keep a lead screen between the scientist and the source. 

B Use a detector to measure the count rate of the source. 

C Only use the source for a short period of time. 

D Have a large distance between the scientist and the source. 
 
 
40 The orbit of a planet lies between the orbit of Venus and the orbit of Mars. 
 

What is the planet? 

A Saturn 

B Jupiter 

C Earth 

D Uranus 
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【答案】B

【解析】铅屏蔽、缩短使用时间和增大距离均可降低人体受到的辐射剂量。

探测器用于测量计数率，不能减少人体所受辐射。

故选 B。

3.

P0879 | 2025 May/Jun | 0654/23 | Q39 | Extended

P0880 | 2026 May/Jun | 0654/21 | Q39 | Extended

P0881 | 2026 May/Jun | 0654/23 | Q39 | Extended
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38 A resistor is connected to a 12 V battery and an ammeter as shown. 
 

A

12 V

 
 

The ammeter reads 6.0 A. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 18  D 72  
 
 

A radioactive source that emits gamma radiation is a risk to people. 
 

Which action does not reduce the risk to people when using the source? 

A Keep the source at a very low temperature. 

B Keep the time of exposure to a minimum. 

C Stand a large distance from the source. 

D Wear lead-lined clothing. 
 
 
40 A stable star is powered by nuclear reactions. Over time the composition of the star changes. 
 

Which row shows the type of nuclear reaction that powers the star and how the composition of 
the star changes over time? 

 
 nuclear reaction composition 

A fission hydrogen decreases and helium increases 

B fission hydrogen increases and helium decreases 

C fusion hydrogen decreases and helium increases 

D fusion hydrogen increases and helium decreases 
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【答案】A

【解析】缩短照射时间、增大距离和铅屏蔽均可降低辐射风险。

放射性衰变的快慢不受温度影响，降低温度不能减少人体所受辐射。

故选 A。

题型 7：α粒子由两质子两中子构成，带正电且强电离（考频★★☆☆☆）

知识点 　 𝛼 粒子由两个质子和两个中子组成。

质子带电荷 +𝑞，中子不带电，因此 𝛼 粒子的电荷为 。

若质子和中子的质量均为 𝑚，则 𝛼 粒子的质量为 ；电荷的单位为 C，质量的单位为 kg。

𝛼 粒子带正电，具有很强的  能力；发生 𝛼 衰变时，原子核失去两个质子和两个中子。

答案：2𝑞；4𝑚；电离

怎么认 　 题目出现 𝛼 粒子的组成、电荷、质量或电离能力时，先写出它由两个质子和两个中子组成。

例题 1

P0879 | 2025 May/Jun | 0654/23 | Q39 | Extended
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38 The circuit shown includes a battery and four lamps. All the lamps are on. 
 

One lamp fails and all the lamps go off. 
 

Which lamp failed? 
 

A
B

C
D

 
 
 

A radioisotope decays by the emission of an alpha ()-particle. 
 

What is lost by the nucleus as it decays? 

A one proton and one neutron only 

B one proton, one neutron and one electron 

C two protons and two neutrons only 

D two protons, two neutrons and two electrons 
 
 
40 Which gases make up most of the Sun and in which regions of the electromagnetic spectrum 

does the Sun mostly radiate its energy? 
 

 gases electromagnetic regions 

A hydrogen and helium infrared, visible, ultraviolet 

B hydrogen and helium visible, ultraviolet, X-rays 

C methane and helium infrared, visible, ultraviolet 

D methane and helium visible, ultraviolet, X-rays 
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解：一个 𝛼 粒子由两个质子和两个中子组成。

放出一个 𝛼 粒子后，原子核失去两个质子和两个中子。

电子不属于 𝛼 粒子的组成，故选 C。

针对练习

1.

P0845 | 2025 Feb/Mar | 0654/12 | Q39 | Core

P0846 | 2026 Feb/Mar | 0654/12 | Q39 | Core
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37 There is a current I in a resistor when the voltage across the resistor is V. 
 

How much energy is transferred in the resistor in time t ? 

A IVt B 
t

V
I

 C 
Vt
I  D 

t
VI  

 
 
38 What is not a hazard when using a mains supply? 

A damaged insulation 

B damp conditions 

C excess current 

D double-insulated outer casing 
 
 

Which statement describes α-particles? 

A They are negatively charged and strongly ionising. 

B They are negatively charged and weakly ionising. 

C They are positively charged and strongly ionising. 

D They are positively charged and weakly ionising. 
 
 
40 Which list gives the planets named in order of distance from the Sun? 

A Earth, Mars, Venus, Jupiter 

B Mars, Earth, Venus, Jupiter 

C Venus, Earth, Jupiter, Mars 

D Venus, Earth, Mars, Jupiter 
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37 There is a current I in a resistor when the voltage across the resistor is V. 
 

How much energy is transferred in the resistor in time t ? 

A IVt B 
t

V
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 C 
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38 What is not a hazard when using a mains supply? 

A damaged insulation 

B damp conditions 

C excess current 

D double-insulated outer casing 
 
 

Which statement describes α-particles? 

A They are negatively charged and strongly ionising. 

B They are negatively charged and weakly ionising. 

C They are positively charged and strongly ionising. 

D They are positively charged and weakly ionising. 
 
 
40 Which list gives the planets named in order of distance from the Sun? 

A Earth, Mars, Venus, Jupiter 

B Mars, Earth, Venus, Jupiter 

C Venus, Earth, Jupiter, Mars 

D Venus, Earth, Mars, Jupiter 
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【答案】C

【解析】𝛼 粒子含两个质子和两个中子，质子带正电，中子不带电，故 𝛼 粒子带正电。

𝛼 粒子具有很强的电离能力，故选 C。

2.

P0873 | 2026 Feb/Mar | 0654/22 | Q39 | Extended

P0874 | 2024 May/Jun | 0654/21 | Q40 | Extended

14 
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37 Two resistors with different resistances are connected to a power supply. The resistors can be 
connected either in parallel or in series. 

 
Which statement is correct? 

A For resistors in parallel, the currents in the resistors are equal. 

B For resistors in parallel, the potential differences (p.d.s) across the resistors are different. 

C For resistors in series, the currents in the resistors are equal. 

D For resistors in series, the potential differences (p.d.s) across the resistors are equal. 
 
 
38 There is an alternating current (a.c.) in a metal wire. 
 

Which statement about the current is correct? 

A It is a flow of both positively and negatively charged particles. 

B It is a flow of charged particles, first in one direction then in the opposite direction repeatedly. 

C It is a flow of charged particles in both directions at the same time. 

D It is a flow of charged particles steadily in one direction. 
 
 
39 A 100% efficient step-down transformer has 120 turns on its primary coil and 10 turns on its 

secondary coil. 
 

A 240 V supply provides 48 W of power to the primary coil. 
 

What is the current in the secondary coil? 

A 0.017 A B 0.2 A C 2.4 A D 20 A 
 
 

A proton has charge q and mass m. A neutron has no charge and mass m. 
 

Which row shows the charge and mass of an alpha ()-particle? 
 

 charge mass 

A 2q 2m 

B 2q 4m 

C 4q 2m 

D 4q 4m 
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【答案】B

【解析】𝛼 粒子含两个质子和两个中子。

由电荷相加得 2𝑞 + 2 × 0 = 2𝑞。
由质量相加得 2𝑚 + 2𝑚 = 4𝑚。
故选 B。

题型 8：磁场只偏转带电 α和 β，γ直行（考频★★☆☆☆）

知识点 　 磁场对运动的带电粒子产生磁力，磁力的国际单位是牛顿（N）。

𝛼 粒子带 电，𝛽 粒子带 电，𝛾 射线不带电。

当粒子运动方向不与磁场方向平行时，𝛼 和 𝛽 发生偏转，𝛾 沿原方向直行。

在相同运动方向和磁场方向下，𝛼 与 𝛽 的偏转方向 ；负电粒子的常规电流方向与运动方向相反。

答案：正；负；相反

319



怎么认 　 题目出现 𝛼、𝛽、𝛾 进入磁场并问偏转情况时，先判断辐射是否带电。

例题 1

P0891 | 2023 Oct/Nov | 0654/21 | Q40 | Extended
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39 The current in an electric kettle used to boil water is 9.0 A. 
 

What is the most appropriate rating of fuse to use with this kettle? 

A 1 A B 3 A C 8 A D 13 A 
 
 

Three types of ionising radiation enter a magnetic field at right angles to the field. 
 

Which types of radiation are deflected? 

A  and  only B  and  only C  and  only D ,  and  
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39 The current in an electric kettle used to boil water is 9.0 A. 
 

What is the most appropriate rating of fuse to use with this kettle? 

A 1 A B 3 A C 8 A D 13 A 
 
 
40 Three types of ionising radiation enter a magnetic field at right angles to the field. 
 

Which types of radiation are deflected? 

A  and  only B  and  only C  and  only D ,  and  
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解：𝛼 粒子带正电，𝛽 粒子带负电，二者均受磁力而偏转。

𝛾 射线不带电，不受磁力。故选 A。

针对练习

1.

P0911 | 2024 May/Jun | 0654/23 | Q40 | Extended

P0912 | 2023 Feb/Mar | 0654/22 | Q40 | Extended
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39 The diagram shows a wire carrying a current. The direction of the current is shown by the arrow. 
The wire lies in the magnetic field between two magnetic poles. 

 

N S

wire carrying current

 
 

What is the direction of the magnetic field and what is the direction of the force on the wire? 
 

 magnetic field force on wire 

A to the left downwards 

B to the left upwards 

C to the right downwards 

D to the right upwards 
 
 

The diagram shows -rays travelling in the direction shown. They enter a magnetic field that is 
directed into the page. 

 

magnetic field

into page

γ-rays

 
 

In which direction are the -rays deflected by the magnetic field, if at all? 

A They are deflected out of the page. 

B They are deflected towards the bottom of the page. 

C They are deflected towards the top of the page. 

D They are not deflected. 
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 magnetic field force on wire 

A to the left downwards 
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40 The diagram shows -rays travelling in the direction shown. They enter a magnetic field that is 

directed into the page. 
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In which direction are the -rays deflected by the magnetic field, if at all? 

A They are deflected out of the page. 

B They are deflected towards the bottom of the page. 

C They are deflected towards the top of the page. 

D They are not deflected. 
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（2023 Feb/Mar · 0654/22 · Question 40 · Extended）

【答案】D

【解析】𝛾 射线不带电，在磁场中不受磁力。

其传播方向不变。故选 D。
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A radioactive source emits beta ()-particles and gamma ()-rays. 
 

Both types of radiation enter the magnetic field between the poles of a magnet, as shown. 
 

β-particles
and γ-rays

radioactive
source S

N

 
 

In which direction does each type of radiation travel after entering the magnetic field? 
 

 -particles -rays 

A into the page into the page 

B into the page straight on 

C out of the page into the page 

D out of the page straight on 
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40 A radioactive source emits beta ()-particles and gamma ()-rays. 

Both types of radiation enter the magnetic field between the poles of a magnet, as shown. 
 

β-particles
and γ-rays
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（2024 Oct/Nov · 0654/23 · Question 40 · Extended）

【答案】D

【解析】磁场方向由 𝑁  极指向 𝑆 极，即竖直向下。

𝛽 粒子带负电，其常规电流方向向左；由左手定则，所受磁力方向垂直纸面向外。

𝛾 射线不带电，沿原方向直行。故选 D。

题型 9：同位素质子数相同而中子数不同（考频★☆☆☆☆）

知识点 　 原子核中的粒子包括质子和中子，质子数决定元素的种类。

同一元素的不同同位素具有 的质子数和 的中子数。

质子数、中子数都是粒子个数，没有单位；电子位于原子核外，不用于比较原子核的组成。

答案：相同；不同

怎么认 　 题目出现同一元素的两种原子核或核子图时，先数质子，再比较中子。

例题 1

P0234 | 2024 Oct/Nov | 0654/11 | Q39 | Core
14 
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An element has two isotopes. 
 

Which statement about the nuclei of atoms of these isotopes is correct? 

A They have equal numbers of neutrons but different numbers of electrons. 

B They have equal numbers of neutrons but different numbers of protons. 

C They have equal numbers of protons but different numbers of electrons. 

D They have equal numbers of protons but different numbers of neutrons. 
 
 
40 The graph shows how the rate of emission of radiation from a radioactive sample changes with 

time. 
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What is the half-life of this sample? 

A 40 minutes 

B 2.0 years 

C 5.0 years 

D 10 years 
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解：由同位素的定义，同一元素的两种同位素质子数相同，中子数不同。

题目问原子核，电子不属于原子核。

故选 D。
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针对练习

1.
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38 Circuits 1 and 2 contain identical cells and identical resistors. Each resistor has the same 
resistance R. The current in the cell in circuit 1 is I. 

 

R

circuit 1

I

R

circuit 2

R

 
 

How do the total resistance of circuit 2 and the current in the cell in circuit 2 compare with R  
and I ? 

 

 total resistance 
of circuit 2 

current in cell 
in circuit 2 

A greater than R greater than I 

B greater than R less than I 

C less than R greater than I 

D less than R less than I 
 
 
39 The current in an electric heater during normal use is 11 A. 
 

What is an appropriate rating for a fuse to protect the heater? 

A 3 A B 10 A C 13 A D 36 A 
 
 

The diagrams represent pairs of nuclei of some atoms. 
 

Which pair shows nuclei of different isotopes of the same element? 
 

A B

C D

neutron

proton

key
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（2022 Oct/Nov · 0654/11 · Question 40 · Core；同题：2022 Oct/Nov · 0654/12 · Question 40 · Core、2022 Oct/Nov · 0654/13 · Question 40 · 

Core、2022 Oct/Nov · 0654/21 · Question 40 · Extended、2022 Oct/Nov · 0654/22 · Question 40 · Extended、2022 Oct/Nov · 0654/23 · Question 

40 · Extended）

【答案】B

【解析】由图例，黑色圆表示质子，白色圆表示中子。

B 中两个原子核的质子数均为 4，中子数分别为 3 和 4。
质子数相同而中子数不同，故为同一元素的不同同位素。故选 B。

题型 10：放射性来自不稳定原子核（考频★☆☆☆☆）

知识点 　 放射性衰变是 原子核自发发生变化并放出辐射的过程。

放射性辐射来自原子的 ，不来自核外电子。

稳定原子核不发生放射性衰变；本判断不涉及物理量和单位。

答案：不稳定；原子核

怎么认 　 题目出现放射性衰变并问辐射来自原子的哪一部分时，先确定发生变化的是不稳定原子核。

例题 1

P0845 | 2025 Feb/Mar | 0654/12 | Q39 | Core
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37 Which equation relates resistance R to current I and voltage V ? 

A R = I  V B R = 
V
I  C R = 

I
V  D R = I – V 

 
 
38 A student holds an iron rod in one hand and a dry cotton cloth in the other hand. The student rubs 

the iron rod with the cotton cloth several times. Next the student holds the cloth close to the  
iron rod. 

 

rod rubbed with cloth

cloth

rod

cloth held close to rod

cloth

rod

 
 

The student then repeats this procedure with an identical dry cotton cloth and a plastic rod. 
 

Which row shows the force between the iron rod and cloth and between the plastic rod and cloth 
when they are held close to each other after rubbing? 

 

 
force between 

iron rod  
and cloth 

force between 
plastic rod  
and cloth 

A attraction no force 

B no force attraction 

C no force repulsion 

D repulsion repulsion 
 
 

An atom emits radiation by radioactive decay. 
 

Which part of the atom is the radiation emitted from? 

A stable orbiting electrons 

B stable nucleus 

C unstable orbiting electrons 

D unstable nucleus 
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635

（2025 Feb/Mar · 0654/12 · Question 39 · Core）

解：放射性衰变由不稳定原子核发生，辐射从不稳定原子核发出。

题目所问为辐射发出的部位，因此应选不稳定原子核。故选 D。

322



题型 11：背景辐射存在多种自然来源并人人会接触（考频★☆☆☆☆）

知识点 　 环境中始终存在的电离辐射称为 ，所有人都会受到这种辐射。

天然背景辐射来自地面和岩石、空气中的氡、宇宙射线以及食物和饮料中的放射性物质。

不同地点的背景辐射水平可以不同；探测器计数率的单位常用 或每分钟计数。

答案：背景辐射；每秒计数

怎么认 　 题目出现背景辐射的来源或接触人群时，先判断说法是否符合来源多样且人人会接触。

例题 1

P0253 | 2022 Oct/Nov | 0654/23 | Q38 | Extended

P0254 | 2025 May/Jun | 0654/21 | Q39 | Extended

14 
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38 The diagram shows the direction of the current in a wire. The wire is placed between the poles of 
a magnet and this causes a force to act on the wire. 

 
In which labelled direction does the force act? 

 

N SA C

B

D

current
 

 
 

Which statement about background radiation is correct? 

A All of it comes from the ground. 

B None of it comes from the air. 

C Only people who fly long distances are exposed to it. 

D Some of it comes from food and drink. 
 
 
40 Planet X and planet Y orbit the Sun and are at different distances from the Sun. 
 

The gravitational field strength of the Sun is greater at the position of planet X than it is at the 
position of planet Y. 

 
Which row compares the distances from the Sun and the orbital speeds of planet X and planet Y? 

 
 distance from the Sun orbital speed 

A greater for planet X greater for planet X 

B greater for planet X less for planet X 

C less for planet X greater for planet X 

D less for planet X less for planet X 
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position of planet Y. 

 
Which row compares the distances from the Sun and the orbital speeds of planet X and planet Y? 

 
 distance from the Sun orbital speed 

A greater for planet X greater for planet X 

B greater for planet X less for planet X 

C less for planet X greater for planet X 

D less for planet X less for planet X 
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解：背景辐射来自地面和岩石、空气中的氡、宇宙射线以及食物和饮料等多种来源。

所有人都会受到背景辐射，长途飞行会使所受宇宙射线可能增多。

故食物和饮料可贡献部分背景辐射。故选 D。

题型 12：β−衰变质量数不变、质子数增加 1（考频★★☆☆☆）

知识点 　 核素符号 𝑋𝐴
𝑍  中，𝐴 为质量数，𝑍 为质子数。

𝛽− 衰变中，核内一个中子转化为一个质子，质量数 ，质子数 。

核反应方程两边的质量数总和、质子数总和分别相等；𝛽− 粒子的质量数为 0，下标为 −1。
答案：不变；增加 1

怎么认 　 题目出现 𝛽− 衰变、核素符号或衰变方程且求新核素时，先守恒质量数和质子数。

例题 1

P0868 | 2024 May/Jun | 0654/21 | Q31 | Extended

P0869 | 2022 May/Jun | 0654/23 | Q31 | Extended

P0870 | 2025 Oct/Nov | 0654/23 | Q39 | Extended

P0871 | 2024 Feb/Mar | 0654/22 | Q40 | Extended
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39 A magnet is moved in and out of a coil and an electromotive force (e.m.f.) is induced. 
 

How can the size of the induced e.m.f. be decreased? 

A Add more turns to the coil. 

B Move the magnet more quickly. 

C Move the magnet more slowly. 

D Turn the magnet around before moving it in and out. 
 
 

A nucleus of carbon C14
6  decays by beta (–)-emission to an isotope of nitrogen N. 

 
What is the nuclide of nitrogen formed? 

A N10
4  B N14

5  C N14
7  D N15

7  
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（2024 Feb/Mar · 0654/22 · Question 40 · Extended）

解：由 𝛽− 衰变规律，质量数不变，质子数增加 1。
𝐴 = 14
𝑍 = 6 + 1 = 7
所得氮核素为 N14

7 ，故选 C。
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A carbon-14 nucleus undergoes – decay and produces an isotope of nitrogen. 
 

The decay equation is shown. 
 

14
6C A

ZN  +  β–
 

 
Which row gives the values of A and Z? 

 
 A Z 

A 13 6 

B 13 7 

C 14 6 

D 14 7 
 
 
40 A moon that orbits a planet has an orbit radius of 1.1  109

 m and an orbital period of 170 hours. 
 

What is the orbital speed of this moon? 

A 3.6  103
 m / s 

B 1.1  104
 m / s 

C 6.8  105
 m / s 

D 4.2  1015
 m / s 
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【答案】D

【解析】由质量数守恒得

𝐴 = 14
由质子数守恒得

6 = 𝑍 + (−1)
𝑍 = 7
故选 D。

2.
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A decay equation for strontium-90 is shown. 
 

90

38Sr
90

39Y  +  x
 

 
What is x ? 

A alpha particle 

B beta particle 

C neutron 

D proton 
 
 
40 Which statement about the Universe is included in the Big Bang Theory? 

A The Universe is approximately 13.8 thousand years old. 

B The Universe is contracting. 

C The Universe started as a single point. 

D The Universe started at a low temperature and a low density. 
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A decay equation for strontium-90 is shown. 

90

38Sr
90

39Y  +  x
 

 
What is x ? 

A alpha particle 

B beta particle 

C neutron 

D proton 
 
 
40 Which statement about the Universe is included in the Big Bang Theory? 

A The Universe is approximately 13.8 thousand years old. 

B The Universe is contracting. 

C The Universe started as a single point. 

D The Universe started at a low temperature and a low density. 
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【答案】B

【解析】由质量数守恒，𝑥 的质量数为 90 − 90 = 0。
由下标数守恒，𝑥 的下标为 38 − 39 = −1。
所以 𝑥 为 𝛽− 粒子，故选 B。
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38 Which graph shows how the output electromotive force (e.m.f.) of an a.c. generator varies  
with time? 
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A carbon-14 nucleus decays to form a nitrogen-14 nucleus and one particle X of ionising 
radiation. 

 
The decay equation is shown. 

 
14

6C 14
ZN  + 0

–1X
 

 
Which row gives the value of Z and the identity of particle X? 

 
 Z particle X 

A 5  

B 7  

C 7  

D 8  
 
 
40 A moon that orbits a planet has an orbit radius of 9.4  106

 m and an orbital period of 7.7 hours. 
 

What is the orbital speed of this moon? 

A 6.8  102
 m / s 

B 2.1  103
 m / s 

C 1.3  105
 m / s 

D 1.6  1012
 m / s 
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【答案】C

【解析】由质子数守恒得

6 = 𝑍 + (−1)
𝑍 = 7
粒子 𝑋 的质量数为 0、下标为 −1，是 𝛽− 粒子，故选 C。

题型 13：每过一个半衰期就把未衰变量减半（考频★★☆☆☆）

知识点 　 半衰期 𝑇1
2
 是放射性样品中未衰变原子数减为原来 所需的时间；未衰变质量和计数率

也按相同比例减小。

当经过时间 𝑡 是半衰期的整数倍时，半衰期数为 ；初值为 𝑁0，则 𝑁 = 𝑁0(1
2)𝑛
。

𝑡 与 𝑇1
2
 须用相同时间单位；𝑁  与 𝑁0 可表示原子数、质量或计数率，二者单位相同。

答案：一半；𝑛 = 𝑡
𝑇1

2

怎么认 　 题目出现半衰期、经过时间和初始质量、原子数或计数率时，先求半衰期数。

例题 1

P0856 | 2024 Feb/Mar | 0654/12 | Q40 | Core

P0857 | 2023 Oct/Nov | 0654/12 | Q40 | Core

P0858 | 2023 Feb/Mar | 0654/12 | Q40 | Core

16 
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38 The current in an electric heater is 10 A when in normal use. The heater circuit contains a fuse. 
 

What is the purpose of the fuse and what is a suitable rating for the fuse? 
 

 purpose of fuse suitable fuse 
rating / A 

A maintains a constant current   9 

B maintains a constant current 13 

C protects the circuit from the effects of overheating   9 

D protects the circuit from the effects of overheating 13 
 
 
39 The nucleus of an isotope of gold contains 79 protons and 118 neutrons. The symbol for gold is 

Au. 
 

What is the nuclide symbol for this isotope? 

A Au79
118  B Au79

197  C Au118
79  D Au197

79  
 
 

The isotope of americium used in a smoke detector has a half-life of 430 years. A sample of this 
isotope emits 36 000 particles per minute. 

 
At which rate does it emit particles 1290 years later? 

A 4500 counts per minute 

B 9000 counts per minute 

C 12 000 counts per minute 

D 18 000 counts per minute 
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D 18 000 counts per minute 
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38 The current in an electric heater is 10 A when in normal use. The heater circuit contains a fuse. 
 

What is the purpose of the fuse and what is a suitable rating for the fuse? 
 

 purpose of fuse suitable fuse 
rating / A 

A maintains a constant current   9 

B maintains a constant current 13 

C protects the circuit from the effects of overheating   9 

D protects the circuit from the effects of overheating 13 
 
 
39 The nucleus of an isotope of gold contains 79 protons and 118 neutrons. The symbol for gold is 

Au. 
 

What is the nuclide symbol for this isotope? 

A Au79
118  B Au79

197  C Au118
79  D Au197

79  
 
 

The isotope of americium used in a smoke detector has a half-life of 430 years. A sample of this 
isotope emits 36 000 particles per minute. 

 
At which rate does it emit particles 1290 years later? 

A 4500 counts per minute 

B 9000 counts per minute 

C 12 000 counts per minute 

D 18 000 counts per minute 
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（2023 Feb/Mar · 0654/12 · Question 40 · Core）

解：由半衰期数得

𝑛 = 1290
430 = 3

每经过一个半衰期，粒子发射率减半，故

𝑅 = 36000(1
2)3

𝑅 = 4500 counts per minute
故选 A。
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针对练习

1.

P0850 | 2024 Feb/Mar | 0654/12 | Q39 | Core

P0851 | 2025 Oct/Nov | 0654/11 | Q39 | Core

12 

© UCLES 2025 0654/11/O/N/25  

38 Component X protects the circuit shown in the diagram. 
 

X  
 

What is component X? 

A fixed resistor 

B fuse 

C switch 

D variable resistor 
 
 

The mass of a radioactive isotope in a sample is 720 g. The half-life of the isotope is 4.0 hours. 
 

Which mass of the isotope remains undecayed after 12 hours? 

A 60 g B 90 g C 180 g D 240 g 
 
 
40 Which row shows a dwarf planet and an object that orbits a planet? 
 

 dwarf planet object that orbits 
a planet 

A Mercury moon 

B Mercury asteroid 

C Pluto moon 

D Pluto asteroid 
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What is component X? 

A fixed resistor 

B fuse 

C switch 

D variable resistor 
 
 

The mass of a radioactive isotope in a sample is 720 g. The half-life of the isotope is 4.0 hours. 

Which mass of the isotope remains undecayed after 12 hours? 

A 60 g B 90 g C 180 g D 240 g 
 
 
40 Which row shows a dwarf planet and an object that orbits a planet? 
 

 dwarf planet object that orbits 
a planet 

A Mercury moon 

B Mercury asteroid 

C Pluto moon 

D Pluto asteroid 
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38 Component X protects the circuit shown in the diagram. 
 

X  
 

What is component X? 

A fixed resistor 

B fuse 

C switch 

D variable resistor 
 
 

The mass of a radioactive isotope in a sample is 720 g. The half-life of the isotope is 4.0 hours. 

Which mass of the isotope remains undecayed after 12 hours? 

A 60 g B 90 g C 180 g D 240 g 
 
 
40 Which row shows a dwarf planet and an object that orbits a planet? 
 

 dwarf planet object that orbits 
a planet 

A Mercury moon 

B Mercury asteroid 

C Pluto moon 

D Pluto asteroid 
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（2025 Oct/Nov · 0654/11 · Question 39 · Core）

【答案】B

【解析】由半衰期数得

𝑛 = 12
4.0 = 3

𝑚 = 720(1
2)3 = 90 g

故选 B。

2.

P0895 | 2022 Oct/Nov | 0654/13 | Q40 | Core

P0896 | 2022 May/Jun | 0654/11 | Q39 | Core

P0897 | 2023 May/Jun | 0654/11 | Q40 | Core

14 
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39 A straight wire carries a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire due to the 
current? 

 
A

current
into page

B

current
into page

C

current
into page

D

current
into page

 
 
 

A radioactive isotope has a half-life of 3.0 days. A sample contains 4000 atoms of this isotope. 
 

How many atoms of the isotope remain after 6.0 days? 

A 0 B 500 C 1000 D 2000 
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39 A straight wire carries a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire due to the 
current? 
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B
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D

current
into page

 
 
 

A radioactive isotope has a half-life of 3.0 days. A sample contains 4000 atoms of this isotope. 

How many atoms of the isotope remain after 6.0 days? 

A 0 B 500 C 1000 D 2000 
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39 A straight wire carries a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire due to the 
current? 

 
A

current
into page

B

current
into page

C

current
into page

D

current
into page

 
 
 

A radioactive isotope has a half-life of 3.0 days. A sample contains 4000 atoms of this isotope. 

How many atoms of the isotope remain after 6.0 days? 

A 0 B 500 C 1000 D 2000 
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【答案】C

【解析】由半衰期数得

𝑛 = 6.0
3.0 = 2

𝑁 = 4000(1
2)2 = 1000

故选 C。

题型 14：先数初末量经历几次减半再反求半衰期或时间（考频★★☆☆☆）

知识点 　 半衰期是放射性样品中未衰变原子核数或计数率减小到原来 所需的时间。

经过 𝑛 个半衰期，剩余量等于初始量的 ；已知初量和末量时，可逐次除以 2，除法次数就是半
衰期次数。

对同一放射性样品且探测条件不变，计数率也按相同规律减半。

同一种放射性同位素的半衰期 ，不随样品初始量改变；单位是年、天、小时或分钟等时间单位。

答案：一半；(1
2)𝑛
；恒定

怎么认 　 题目出现初始原子数或计数率、末值和总时间时，先逐次减半并数出次数。

例题 1

P0895 | 2022 Oct/Nov | 0654/13 | Q40 | Core

P0896 | 2022 May/Jun | 0654/11 | Q39 | Core

P0897 | 2023 May/Jun | 0654/11 | Q40 | Core

P0898 | 2022 Feb/Mar | 0654/12 | Q40 | Core

16 

© UCLES 2022 0654/12/F/M/22  

39 How do the ionising effect and the penetrating ability of alpha-emissions compare with those of 
beta-emissions? 

 
 ionising effect penetrating ability 

A alpha more ionising than beta alpha more penetrating than beta 

B alpha more ionising than beta alpha less penetrating than beta 

C alpha less ionising than beta alpha more penetrating than beta 

D alpha less ionising than beta alpha less penetrating than beta 
 
 

A radioactive isotope has a half-life of 18 years. A sample contains 80 million atoms of this 
isotope. 

 
How long does it take for the number of atoms of this isotope in the sample to decrease to 
10 million? 

A 2.25 years 

B 6.0 years 

C 54 years 

D 180 years 
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10 million? 

A 2.25 years 
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39 How do the ionising effect and the penetrating ability of alpha-emissions compare with those of 
beta-emissions? 

 
 ionising effect penetrating ability 

A alpha more ionising than beta alpha more penetrating than beta 

B alpha more ionising than beta alpha less penetrating than beta 

C alpha less ionising than beta alpha more penetrating than beta 

D alpha less ionising than beta alpha less penetrating than beta 
 
 

A radioactive isotope has a half-life of 18 years. A sample contains 80 million atoms of this 
isotope. 

 
How long does it take for the number of atoms of this isotope in the sample to decrease to 
10 million? 

A 2.25 years 

B 6.0 years 

C 54 years 

D 180 years 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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（2022 Feb/Mar · 0654/12 · Question 40 · Core；同题：2022 Feb/Mar · 0654/22 · Question 40 · Extended）

解：由每经过一个半衰期剩余量减半，得

80million atoms
2 = 40 million atoms

40million atoms
2 = 20 million atoms

326



20million atoms
2 = 10 million atoms

从 80 million atoms 减至 10 million atoms 共经历 3 个半衰期，

𝑡 = 3 × 18 years = 54 years。
故选 C。

针对练习

1.

P0850 | 2024 Feb/Mar | 0654/12 | Q39 | Core

P0851 | 2025 Oct/Nov | 0654/11 | Q39 | Core

P0852 | 2024 Oct/Nov | 0654/12 | Q40 | Core
16 

© UCLES 2024 0654/12/O/N/24  

A radioactive isotope emits only alpha ()-particles. 
 

A sample of the isotope emits 2000 -particles per second. 
 

After 30 minutes, the sample emits 250 -particles per second. 
 

What is the half-life of the isotope? 

A 7.5 minutes 

B 10 minutes 

C 15 minutes 

D 30 minutes 
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A radioactive isotope emits only alpha ()-particles. 

A sample of the isotope emits 2000 -particles per second. 
 

After 30 minutes, the sample emits 250 -particles per second. 
 

What is the half-life of the isotope? 

A 7.5 minutes 

B 10 minutes 

C 15 minutes 

D 30 minutes 
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40 A radioactive isotope emits only alpha ()-particles. 

A sample of the isotope emits 2000 -particles per second. 
 

After 30 minutes, the sample emits 250 -particles per second. 
 

What is the half-life of the isotope? 

A 7.5 minutes 

B 10 minutes 

C 15 minutes 

D 30 minutes 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026
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637

（2024 Oct/Nov · 0654/12 · Question 40 · Core；同题：2024 Oct/Nov · 0654/13 · Question 40 · Core）

【答案】B

【解析】计数率依次为 2000, 1000, 500, 250，故 30 minutes 内经历 3 个半衰期。

𝑇1
2

= 30 minutes
3 = 10 minutes。

故选 B。

2.

P0850 | 2024 Feb/Mar | 0654/12 | Q39 | Core

13  
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38 The diagrams show the cross-section of a straight wire carrying a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire? 
 

A B

C D

 
 
 

A radioactive sample emits 1280 beta ()-particles per second. 
 

After 20 minutes, it emits 80 beta ()-particles per second. 
 

What is the half-life of the radioactive sample? 

A 4.0 minutes 

B 5.0 minutes 

C 10 minutes 

D 60 minutes 
 
 
40 A radioactive nucleus emits an alpha ()-particle. 
 

What happens to the proton number and what happens to the nucleon number of the nucleus? 
 

 proton number nucleon number 

A decreases by 2 decreases by 4 

B decreases by 2 does not change 

C increases by 1 decreases by 1 

D increases by 1 does not change 
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38 The diagrams show the cross-section of a straight wire carrying a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire? 
 

A B

C D

 
 
 

A radioactive sample emits 1280 beta ()-particles per second. 

After 20 minutes, it emits 80 beta ()-particles per second. 
 

What is the half-life of the radioactive sample? 

A 4.0 minutes 

B 5.0 minutes 

C 10 minutes 

D 60 minutes 
 
 
40 A radioactive nucleus emits an alpha ()-particle. 
 

What happens to the proton number and what happens to the nucleon number of the nucleus? 
 

 proton number nucleon number 

A decreases by 2 decreases by 4 

B decreases by 2 does not change 

C increases by 1 decreases by 1 

D increases by 1 does not change 
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38 The diagrams show the cross-section of a straight wire carrying a current into the page. 
 

Which diagram shows the pattern and direction of the magnetic field around the wire? 
 

A B

C D

 
 
 

A radioactive sample emits 1280 beta ()-particles per second. 

After 20 minutes, it emits 80 beta ()-particles per second. 
 

What is the half-life of the radioactive sample? 

A 4.0 minutes 

B 5.0 minutes 

C 10 minutes 

D 60 minutes 
 
 
40 A radioactive nucleus emits an alpha ()-particle. 
 

What happens to the proton number and what happens to the nucleon number of the nucleus? 
 

 proton number nucleon number 

A decreases by 2 decreases by 4 

B decreases by 2 does not change 

C increases by 1 decreases by 1 

D increases by 1 does not change 
 

P0851 | 2025 Oct/Nov | 0654/11 | Q39 | Core

P0852 | 2024 Oct/Nov | 0654/12 | Q40 | Core
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（2024 Feb/Mar · 0654/12 · Question 39 · Core）

【答案】B

【解析】计数率依次为 1280, 640, 320, 160, 80，故 20 minutes 内经历 4 个半衰期。

𝑇1
2

= 20 minutes
4 = 5.0 minutes。

故选 B。

题型 15：已知末值倒推以前的发射率逐次乘 2（考频★☆☆☆☆）

知识点 　 半衰期是放射性样品的发射率减小到原来  所需的时间；同一样品每经过一个半衰

期，发射率均按此比例减小。

从已知末值倒推到以前，每倒推一个半衰期，发射率乘 ；本题发射率的单位为 emissions 

per minute。

若时间间隔含 𝑛 = Δ 𝑡
𝑇1

2

 个半衰期，则 𝑅以前 = 𝑅末值 × 2𝑛。

答案：1
2；2

327



怎么认 　 题目出现半衰期、末时刻发射率并求以前的发射率时，先求半衰期个数，再逐次乘 2。

例题 1

P0856 | 2024 Feb/Mar | 0654/12 | Q40 | Core

P0857 | 2023 Oct/Nov | 0654/12 | Q40 | Core

13  
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38 The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
 

C DA B

current out

of the page

current out

of the page

current out

of the page

current out

of the page  
 
 
39 Which row describes the relative ionising effect and the relative penetrating ability of alpha and 

gamma radiation? 
 

 relative 
ionising effect 

relative 
penetrating ability 

A alpha is more ionising alpha is more penetrating 

B alpha is more ionising gamma is more penetrating 

C gamma is more ionising alpha is more penetrating 

D gamma is more ionising gamma is more penetrating 
 
 

A radioactive isotope has a half-life of 4.0 days. A sample of the isotope emits radiation at a rate 
of 100 emissions per minute. 

 
What was the rate of emission from the sample 8.0 days earlier? 

A 25 emissions per minute 

B 50 emissions per minute 

C 200 emissions per minute 

D 400 emissions per minute 
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38 The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
 

C DA B
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of the page

current out

of the page

current out

of the page

current out

of the page  
 
 
39 Which row describes the relative ionising effect and the relative penetrating ability of alpha and 

gamma radiation? 
 

 relative 
ionising effect 

relative 
penetrating ability 

A alpha is more ionising alpha is more penetrating 

B alpha is more ionising gamma is more penetrating 

C gamma is more ionising alpha is more penetrating 

D gamma is more ionising gamma is more penetrating 
 
 

A radioactive isotope has a half-life of 4.0 days. A sample of the isotope emits radiation at a rate 
of 100 emissions per minute. 

 
What was the rate of emission from the sample 8.0 days earlier? 

A 25 emissions per minute 

B 50 emissions per minute 

C 200 emissions per minute 

D 400 emissions per minute 
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38 The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
 

C DA B

current out

of the page

current out

of the page

current out

of the page

current out

of the page  
 
 
39 Which row describes the relative ionising effect and the relative penetrating ability of alpha and 

gamma radiation? 
 

 relative 
ionising effect 

relative 
penetrating ability 

A alpha is more ionising alpha is more penetrating 

B alpha is more ionising gamma is more penetrating 

C gamma is more ionising alpha is more penetrating 

D gamma is more ionising gamma is more penetrating 
 
 

A radioactive isotope has a half-life of 4.0 days. A sample of the isotope emits radiation at a rate 
of 100 emissions per minute. 

 
What was the rate of emission from the sample 8.0 days earlier? 

A 25 emissions per minute 

B 50 emissions per minute 

C 200 emissions per minute 

D 400 emissions per minute 
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解：由半衰期数与时间间隔的关系，

𝑛 = 8.0 days
4.0 days = 2。

由末值倒推，每个半衰期发射率乘 2，得
100 × 22 = 400 emissions per minute。
故选 D。

针对练习

1.

P0856 | 2024 Feb/Mar | 0654/12 | Q40 | Core

P0857 | 2023 Oct/Nov | 0654/12 | Q40 | Core

P0858 | 2023 Feb/Mar | 0654/12 | Q40 | Core

P0859 | 2024 May/Jun | 0654/11 | Q40 | Core

16 
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39 A current-carrying wire passes through a flat card. 
 

The arrow on the wire shows the direction of the current. 
 

Which diagram shows the pattern of the magnetic field on the card and the direction of the 
magnetic field lines? 

 

current

DC

B

current

current

A

current

wire

card

wire

card

wire

card

wire

card

 
 
 

A radioactive material has a half-life of 4.0 days. The rate of emission of radiation from a sample 
of the material is 32 emissions per minute. 

 
What was the rate of emission from the sample 8.0 days earlier? 

A 8.0 emissions per minute 

B 128 emissions per minute 

C 256 emissions per minute 

D 1024 emissions per minute 
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A radioactive material has a half-life of 4.0 days. The rate of emission of radiation from a sample 
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A 8.0 emissions per minute 

B 128 emissions per minute 
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39 A current-carrying wire passes through a flat card. 
 

The arrow on the wire shows the direction of the current. 
 

Which diagram shows the pattern of the magnetic field on the card and the direction of the 
magnetic field lines? 
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A radioactive material has a half-life of 4.0 days. The rate of emission of radiation from a sample 
of the material is 32 emissions per minute. 

 
What was the rate of emission from the sample 8.0 days earlier? 

A 8.0 emissions per minute 

B 128 emissions per minute 

C 256 emissions per minute 

D 1024 emissions per minute 
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【答案】B

【解析】由半衰期数与时间间隔的关系，

𝑛 = 8.0 days
4.0 days = 2。

由末值倒推，每个半衰期发射率乘 2，得
32 × 22 = 128 emissions per minute。
故选 B。

题型 16：同时核对电场吸引方向与磁场受力方向（考频★☆☆☆☆）

知识点 　 𝛼 粒子带 电，𝛽 粒子带 电，𝛾 射线 电。

电场方向由正极板指向负极板；正电荷受力与电场同向，负电荷受力与电场反向。

磁体外部的磁场方向由 N 极指向 S 极；用左手定则判断正电荷的磁场受力方向，负电荷取反向。

在同一场中，𝛼、𝛽 粒子的偏转方向相反，𝛾 射线不偏转。

以上关系适用于粒子进入电场或垂直进入磁场时，偏转方向没有单位。

答案：正；负；不带

328



怎么认 　 题目出现带电粒子进入电场和磁场的图时，先判场的方向，再按电荷正负确定偏转方向。

例题 1

P0887 | 2022 May/Jun | 0654/21 | Q40 | Extended

P0888 | 2023 Oct/Nov | 0654/22 | Q40 | Extended

16 

© UCLES 2023 0654/22/O/N/23  

39 The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
 

C DA B

current out
of the page

current out
of the page

current out
of the page

current out
of the page  

 
 

Electric and magnetic fields can cause deflection of ionising radiation. 
 

Which statements about the deflection are correct? 
 

1 In an electric field, -particles and -particles are deflected in opposite directions. 

2 In a magnetic field, -particles and -particles are deflected in the same direction. 

3 -rays are not deflected by electric fields or by magnetic fields. 
 

A 1 and 3 B 1 only C 2 and 3 D 2 only 
 
 

16 

© UCLES 2023 0654/22/O/N/23  

39 The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
 

C DA B

current out
of the page

current out
of the page

current out
of the page

current out
of the page  

 
 

Electric and magnetic fields can cause deflection of ionising radiation. 

Which statements about the deflection are correct? 
 

1 In an electric field, -particles and -particles are deflected in opposite directions. 

2 In a magnetic field, -particles and -particles are deflected in the same direction. 

3 -rays are not deflected by electric fields or by magnetic fields. 
 

A 1 and 3 B 1 only C 2 and 3 D 2 only 
 
 

16 

© UCLES 2023 0654/22/O/N/23  

39 The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
 

C DA B

current out
of the page

current out
of the page

current out
of the page

current out
of the page  

 
 

Electric and magnetic fields can cause deflection of ionising radiation. 

Which statements about the deflection are correct? 
 

1 In an electric field, -particles and -particles are deflected in opposite directions. 

2 In a magnetic field, -particles and -particles are deflected in the same direction. 

3 -rays are not deflected by electric fields or by magnetic fields. 
 

A 1 and 3 B 1 only C 2 and 3 D 2 only 
 
 

16 

© UCLES 2023 0654/22/O/N/23  

39 The diagrams show a wire carrying a current out of the page. 
 

Which diagram shows the pattern of magnetic field lines near the wire? 
 

C DA B

current out
of the page

current out
of the page

current out
of the page

current out
of the page  

 
 

Electric and magnetic fields can cause deflection of ionising radiation. 

Which statements about the deflection are correct? 
 

1 In an electric field, -particles and -particles are deflected in opposite directions. 

2 In a magnetic field, -particles and -particles are deflected in the same direction. 

3 -rays are not deflected by electric fields or by magnetic fields. 
 

A 1 and 3 B 1 only C 2 and 3 D 2 only 
 
 

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

615

658

（2023 Oct/Nov · 0654/22 · Question 40 · Extended）

解：𝛼 粒子带正电，𝛽 粒子带负电，在同一电场中的受力方向相反，故陈述 1正确。

在同一磁场中，粒子运动方向相同时，异号电荷受力方向相反，故陈述 2错误。

𝛾 射线不带电，不受电场力和磁场力，故陈述 3正确。

故选 A。

针对练习

1.
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39 A radioactive nucleus U238
92  decays into a thorium (Th) nucleus by emitting an alpha-particle. 

 
What is the symbol for the thorium nucleus formed? 

A Th234
90  B Th234

92  C Th238
90  D Th238

92  
 
 

The diagrams show a beam of beta-particles passing into an electric field and another beam of 
beta-particles passing into a magnetic field. 

 
+ + + + +

– – – – –

beta-particles

beta-particles

N

S

 
 

In which direction is the beam deflected in each case? 
 

 electric field magnetic field 

A towards the negative plate into the page 

B towards the negative plate out of the page 

C towards the positive plate into the page 

D towards the positive plate out of the page 
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【答案】D

【解析】电场方向由正极板指向负极板，即向下；𝛽 粒子带负电，受力方向与电场方向相反，故偏向正

极板。

磁场方向由 N 极指向 S 极，即向下。速度向右时，正电荷受磁场力指向纸内；𝛽 粒子带负电，受力方向

相反，故指向纸外。

故选 D。

329



题型 17：连续两步衰变分别比较 A和 Z的改变量（考频★☆☆☆☆）

知识点 　 核素的质量数 𝐴 等于质子数与中子数之和，质子数 𝑍 等于原子序数；二者均为计数值，没有

单位。

发生 𝛼 衰变时，𝐴 减少 ，𝑍 减少 。

发生 𝛽− 衰变时，𝐴 不变，𝑍 增加 。

答案：4；2；1

怎么认 　 题目出现连续两次核素转变并询问辐射种类时，先分别比较每次衰变前后的 𝐴 和 𝑍。

例题 1

P0885 | 2024 Oct/Nov | 0654/21 | Q40 | Extended
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37 A circuit contains a cell and two resistors connected in parallel. The currents in each part of the 
circuit are labelled I1, I2 and I3. 

 

I1

I2

I3  
 

What is the relationship between the currents? 

A I1 = I2 B I1 = I3 C I1 > I2 + I3 D I1 = I2 + I3 
 
 
38 The instructions for a household lamp state that the plug must be fitted with a 3 A fuse. 
 

What happens if a 13 A fuse is fitted by mistake? 

A The fuse blows too easily. 

B The lamp lights less brightly. 

C The wires connecting the lamp to the plug overheat if a fault develops. 

D Too much voltage is supplied to the lamp. 
 
 
39 A transformer with an efficiency of 100% has an input current of 10 A. The input voltage is 100 V 

and the output voltage is 20 V. 
 

What is the output current? 

A 2.0 A B 10 A C 50 A D 200 A 
 
 

A uranium nucleus decays into a thorium nucleus. The thorium nucleus then decays into a 
protactinium nucleus. 

 
U238

92   Th 

234
90   Pa234

91  
 

Which emissions take place during the decays? 

A an alpha-particle followed by a beta-particle 

B an alpha-particle followed by another alpha-particle 

C a beta-particle followed by an alpha-particle 

D a beta-particle followed by another beta-particle 
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解：由铀核变为钍核，

Δ𝐴1 = 234 − 238 = −4
Δ𝑍1 = 90 − 92 = −2
质量数减少 4，质子数减少 2，故先发生 𝛼 衰变。

由钍核变为镤核，

Δ𝐴2 = 234 − 234 = 0
Δ𝑍2 = 91 − 90 = 1
质量数不变，质子数增加 1，故再发生 𝛽− 衰变。故选 A。

题型 18：太阳能源是氢核聚变而非裂变（考频★☆☆☆☆）

知识点 　 核聚变是两个较轻的原子核结合成较重原子核并释放能量的过程。

太阳释放的能量来自氢核的 ，而不是核裂变或化学反应。

核聚变需要 温度和高压力等条件，释放的能量通常用焦耳（J）表示。

答案：核聚变；极高

怎么认 　 题目出现太阳释放能量并询问过程名称时，先判断为氢核聚变。

例题 1

P0868 | 2024 May/Jun | 0654/21 | Q31 | Extended

P0869 | 2022 May/Jun | 0654/23 | Q31 | Extended
12 
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What is the name of the process by which energy is released in the Sun? 

A background radiation 

B chemical reaction 

C nuclear fission 

D nuclear fusion 
 
 
32 What happens to the temperature of a substance as it is melting and as it is boiling? 
 

 melting boiling 

A decreases increases 

B decreases no change 

C increases increases 

D no change no change 
 
 
33 A loudspeaker produces a sound wave that has a frequency of 3300 Hz. The speed of sound in 

air is 330 m / s. 
 

What is the wavelength of the sound wave? 

A 0.10 m B 1.0 m C 11 m D 1.1  106
 m 

 
 
34 A lens is used as a magnifying glass to form a magnified image of some writing on a page. 
 

E Sciencesambridge I

 
 

Which statements are correct? 
 

1 The lens is a converging lens. 

2 The writing is closer to the lens than one focal length of the lens. 

3 The magnified image is a virtual image. 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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解：太阳内部温度和压力极高，氢核结合形成较重原子核并释放能量，此过程称为核聚变。

故选 D。
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专题 21 太阳系、恒星与宇宙

21.1 太阳系、恒星与宇宙

题型 1：按太阳系轨道顺序辨认行星、小行星和卫星（考频★★★☆☆）

知识点 　 太阳系八大行星按距太阳由近到远依次为水星、金星、 、火星、木星、土星、天王

星、海王星。

火星与木星的轨道之间是 ；绕行星运行的天然天体称为卫星，如月球。

冥王星属于 （minor planet），水星、天王星和海王星属于行星。

轨道顺序按天体与太阳的距离判定，以上关系不涉及物理量和单位。

答案：地球；小行星带；矮行星

怎么认 　 题目出现行星距太阳的顺序、小行星带位置或绕行星天体时，先写出太阳系轨道次序。

例题 1

P0967 | 2026 May/Jun | 0654/11 | Q40 | Core

P0968 | 2025 May/Jun | 0654/11 | Q40 | Core
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37 A 12  resistor is connected in parallel with a 17  resistor. 
 

Which statement about the combined resistance of the two resistors is correct? 

A It must be equal to 29 . 

B It must be greater than 12  but less than 17 . 

C It must be greater than 17  but less than 29 . 

D It must be less than 12 . 
 
 
38 The voltage across an electric heater is 240 V and the current in the heater is 3.0 A. 
 

The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 

What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 

What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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解：火星轨道外侧、木星轨道内侧分布着小行星带。

故选 A。

针对练习

1.

v =
2πr

T
.

r T

v = H0d
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39 A gamma source in a school laboratory is stored in a box with a lid. 
 

Which feature of the box is needed for the safe storage of the gamma source? 

A The box is earthed. 

B The box is lined with lead. 

C The box is made of copper. 

D The lid is made of wood. 
 
 

Which object that orbits the Sun is a minor planet? 

A Mercury 

B Neptune 

C Pluto 

D Uranus 
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【答案】C

【解析】冥王星绕太阳运行，属于矮行星（minor planet）。

故选 C。

332
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38 The diagram shows a 3.0  resistor connected to a 6.0  resistor. 
 

3.0 Ω

6.0 Ω
 

 
What is a possible combined resistance of the two resistors? 

A 2.0  B 3.0  C 4.5  D 9.0  
 
 
39 A scientist works with a radioactive source that emits gamma ()-rays. The scientist takes several 

precautions. 
 

Which precaution does not give the scientist any protection? 

A Keep a lead screen between the scientist and the source. 

B Use a detector to measure the count rate of the source. 

C Only use the source for a short period of time. 

D Have a large distance between the scientist and the source. 
 
 

The orbit of a planet lies between the orbit of Venus and the orbit of Mars. 
 

What is the planet? 

A Saturn 

B Jupiter 

C Earth 

D Uranus 
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38 The diagram shows a 3.0  resistor connected to a 6.0  resistor. 
 

3.0 Ω

6.0 Ω
 

 
What is a possible combined resistance of the two resistors? 

A 2.0  B 3.0  C 4.5  D 9.0  
 
 
39 A scientist works with a radioactive source that emits gamma ()-rays. The scientist takes several 

precautions. 
 

Which precaution does not give the scientist any protection? 

A Keep a lead screen between the scientist and the source. 

B Use a detector to measure the count rate of the source. 

C Only use the source for a short period of time. 

D Have a large distance between the scientist and the source. 
 
 
40 The orbit of a planet lies between the orbit of Venus and the orbit of Mars. 
 

What is the planet? 

A Saturn 

B Jupiter 

C Earth 

D Uranus 
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【答案】C

【解析】由太阳向外，三颗行星的轨道顺序为金星、地球、火星。

故选 C。

3.

P6 太阳系、恒星与宇宙

地球属于太阳系，太阳是一颗恒星。行星绕太阳运动，天然卫星绕行星运动。轨道速度讨论一周经过的距
离和所用周期，近似圆轨道时：

v =
2πr

T
.

r是轨道半径，T 是一周的时间；不要把轨道直径代作半径。引力可改变运动方向，使天体沿轨道运动，
不能因为速度大小近似不变就说没有力。
恒星由云气收缩形成，核心发生核聚变时进入主序阶段。后续演化与初始质量有关：较小质量恒星可经历
红巨星、白矮星；较大质量恒星可成为红超巨星，发生超新星后留下中子星或黑洞。不能把所有恒星都说
成最终黑洞。
Light‑year 是光在一年内传播的距离，是长度单位。远处星系光谱发生红移，可说明光的波长增大；在宇
宙尺度上，星系距离与退行速度的关系支持宇宙膨胀。题目给哈勃关系时按 v = H0d代入，先统一距离与
速度单位，不把红移直接等同于物体变得红色。

例题

2026 May/June・ 0654/22・Question 40・ Extended
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39 A gamma source in a school laboratory is stored in a box with a lid. 
 

Which feature of the box is needed for the safe storage of the gamma source? 

A The box is earthed. 

B The box is lined with lead. 

C The box is made of copper. 

D The lid is made of wood. 
 
 
40 Which object that orbits the Sun is a minor planet? 

A Mercury 

B Neptune 

C Pluto 

D Uranus 
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解答

四个选项中冥王星Pluto被归为矮行星，是这里所问的minor planet，选 C。水星、海王星和天王星属于
太阳系八大行星。这里考分类，不是按距离太阳远近或名称大小判断。
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38 A student connects a circuit as shown. 
 

10 Ω

15 Ω  
 

What is the total resistance of the circuit? 

A 5.0 Ω B 10 Ω C 15 Ω D 25 Ω
 
 
39 A radiation detector is in a box made from aluminium that is 3 cm thick. 
 

The box is on top of a radioactive rock. 
 

Which radiation from the rock is the detector able to detect? 

A -particles only 

B -particles only 

C -rays only 

D -particles and -rays 
 
 
40 What is the approximate diameter of the Milky Way galaxy? 

A 105
 km 

B 108
 km 

C 105 light-years 

D 108 light-years 
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37 A 12  resistor is connected in parallel with a 17  resistor. 
 

Which statement about the combined resistance of the two resistors is correct? 

A It must be equal to 29 . 

B It must be greater than 12  but less than 17 . 

C It must be greater than 17  but less than 29 . 

D It must be less than 12 . 
 
 
38 The voltage across an electric heater is 240 V and the current in the heater is 3.0 A. 
 

The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 
40 What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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36 A rod gains negative charge as it is rubbed with a cloth. 
 

What happens to the cloth in this process? 

A It gains electrons. 

B It loses electrons. 

C It gains protons. 

D It loses protons. 
 
 
37 The diagram shows four components in a circuit. 
 

Which component is only used to protect the circuit? 
 

A

B

C

D

 
 
 
38 Which nuclide contains the most neutrons? 

A Am239
95  B Pa234

91  C Pu239
94  D U238

92  
 
 
39 Scientists use a radioactive source that emits -radiation. 
 

What is a suitable safety precaution? 

A Reduce the temperature of the radioactive source. 

B Use aluminium foil to reflect the -radiation away from the scientists. 

C Use a paper screen to absorb the -radiation. 

D Use the source for the minimum time needed. 
 
 
40 Which list gives the planets in order of increasing distance from the Sun? 

A Earth, Mars, Venus 

B Mars, Earth, Venus 

C Mars, Venus, Earth 

D Venus, Earth, Mars 
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38 A student connects a circuit as shown. 
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What is the total resistance of the circuit? 
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39 A radiation detector is in a box made from aluminium that is 3 cm thick. 
 

The box is on top of a radioactive rock. 
 

Which radiation from the rock is the detector able to detect? 

A -particles only 
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40 What is the approximate diameter of the Milky Way galaxy? 
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 km 
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C 105 light-years 

D 108 light-years 
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39 Scientists use a radioactive source that emits -radiation. 
 

What is a suitable safety precaution? 

A Reduce the temperature of the radioactive source. 
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The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 
40 What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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38 The voltage across an electric heater is 240 V and the current in the heater is 3.0 A. 
 

The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 
40 What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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36 A rod gains negative charge as it is rubbed with a cloth. 
 

What happens to the cloth in this process? 

A It gains electrons. 

B It loses electrons. 

C It gains protons. 

D It loses protons. 
 
 
37 The diagram shows four components in a circuit. 
 

Which component is only used to protect the circuit? 
 

A

B

C

D

 
 
 
38 Which nuclide contains the most neutrons? 

A Am239
95  B Pa234

91  C Pu239
94  D U238

92  
 
 
39 Scientists use a radioactive source that emits -radiation. 
 

What is a suitable safety precaution? 

A Reduce the temperature of the radioactive source. 

B Use aluminium foil to reflect the -radiation away from the scientists. 

C Use a paper screen to absorb the -radiation. 

D Use the source for the minimum time needed. 
 
 

Which list gives the planets in order of increasing distance from the Sun? 

A Earth, Mars, Venus 

B Mars, Earth, Venus 

C Mars, Venus, Earth 

D Venus, Earth, Mars 
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38 A student connects a circuit as shown. 
 

10 Ω

15 Ω  
 

What is the total resistance of the circuit? 

A 5.0 Ω B 10 Ω C 15 Ω D 25 Ω
 
 
39 A radiation detector is in a box made from aluminium that is 3 cm thick. 
 

The box is on top of a radioactive rock. 
 

Which radiation from the rock is the detector able to detect? 

A -particles only 

B -particles only 

C -rays only 

D -particles and -rays 
 
 
40 What is the approximate diameter of the Milky Way galaxy? 

A 105
 km 

B 108
 km 

C 105 light-years 

D 108 light-years 
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37 A 12  resistor is connected in parallel with a 17  resistor. 
 

Which statement about the combined resistance of the two resistors is correct? 

A It must be equal to 29 . 

B It must be greater than 12  but less than 17 . 

C It must be greater than 17  but less than 29 . 

D It must be less than 12 . 
 
 
38 The voltage across an electric heater is 240 V and the current in the heater is 3.0 A. 
 

The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 

A alpha ()-particles 

B beta ()-particles 

C gamma ()-rays 

D X-rays 
 
 
40 What is between the orbits of Mars and Jupiter? 

A the asteroid belt 

B the orbit of Saturn 

C the orbit of the Earth 

D the orbit of Venus 
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A It must be equal to 29 . 

B It must be greater than 12  but less than 17 . 

C It must be greater than 17  but less than 29 . 

D It must be less than 12 . 
 
 
38 The voltage across an electric heater is 240 V and the current in the heater is 3.0 A. 
 

The heater is connected in a circuit with a fuse. 
 

Which fuse rating is the most suitable? 

A 1 A B 2 A C 5 A D 240 A 
 
 
39 A teacher handles a radioactive source with tongs that are 10 cm long. 
 

 
 

Using the tongs protects the teacher from one type of ionising radiation. 
 

Which type of radiation from the source is the teacher protected from? 
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C the orbit of the Earth 

D the orbit of Venus 
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36 A rod gains negative charge as it is rubbed with a cloth. 
 

What happens to the cloth in this process? 

A It gains electrons. 

B It loses electrons. 

C It gains protons. 

D It loses protons. 
 
 
37 The diagram shows four components in a circuit. 
 

Which component is only used to protect the circuit? 
 

A

B

C

D

 
 
 
38 Which nuclide contains the most neutrons? 

A Am239
95  B Pa234

91  C Pu239
94  D U238

92  
 
 
39 Scientists use a radioactive source that emits -radiation. 
 

What is a suitable safety precaution? 

A Reduce the temperature of the radioactive source. 

B Use aluminium foil to reflect the -radiation away from the scientists. 

C Use a paper screen to absorb the -radiation. 

D Use the source for the minimum time needed. 
 
 

Which list gives the planets in order of increasing distance from the Sun? 

A Earth, Mars, Venus 

B Mars, Earth, Venus 

C Mars, Venus, Earth 

D Venus, Earth, Mars 
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38 Component X protects the circuit shown in the diagram. 
 

X  
 

What is component X? 

A fixed resistor 

B fuse 

C switch 

D variable resistor 
 
 
39 The mass of a radioactive isotope in a sample is 720 g. The half-life of the isotope is 4.0 hours. 
 

Which mass of the isotope remains undecayed after 12 hours? 

A 60 g B 90 g C 180 g D 240 g 
 
 
40 Which row shows a dwarf planet and an object that orbits a planet? 
 

 dwarf planet object that orbits 
a planet 

A Mercury moon 

B Mercury asteroid 

C Pluto moon 

D Pluto asteroid 
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38 Component X protects the circuit shown in the diagram. 
 

X  
 

What is component X? 

A fixed resistor 

B fuse 

C switch 

D variable resistor 
 
 
39 The mass of a radioactive isotope in a sample is 720 g. The half-life of the isotope is 4.0 hours. 
 

Which mass of the isotope remains undecayed after 12 hours? 
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37 The table shows the voltage across and the current in four lamps. 
 

Which lamp has the greatest resistance? 
 

 voltage / V current / A 

A 2.0 0.40 

B 4.0 0.50 

C 6.0 2.0 

D 12 3.0 
 

38 A 4.0  resistor is connected in parallel with an 8.0  resistor. 
 

What is their combined resistance? 

A less than 4.0  

B between 4.0  and 8.0  

C between 8.0  and 12.0  

D exactly 12.0  
 
 
39 A box is made from aluminium that is 20 mm thick. 
 

Which statement explains why this box is not used to store all types of radioactive materials? 

A It only prevents the escape of -particles and -particles. 

B It only prevents the escape of -particles. 

C It only prevents the escape of -particles and -rays. 

D It only prevents the escape of -rays. 
 
 
40 Which type of force keeps an object in orbit around the Sun and which type of force forms a 

protostar? 
 

 
force keeping an 

object in orbit 
around the Sun 

force that forms  
a protostar 

A gravitational magnetic 

B gravitational gravitational 

C magnetic magnetic 

D magnetic gravitational 
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37 The table shows the voltage across and the current in four lamps. 
 

Which lamp has the greatest resistance? 
 

 voltage / V current / A 

A 2.0 0.40 

B 4.0 0.50 

C 6.0 2.0 

D 12 3.0 
 

A 4.0  resistor is connected in parallel with an 8.0  resistor. 
 

What is their combined resistance? 

A less than 4.0  

B between 4.0  and 8.0  

C between 8.0  and 12.0  

D exactly 12.0  
 
 
39 A box is made from aluminium that is 20 mm thick. 
 

Which statement explains why this box is not used to store all types of radioactive materials? 

A It only prevents the escape of -particles and -particles. 

B It only prevents the escape of -particles. 

C It only prevents the escape of -particles and -rays. 

D It only prevents the escape of -rays. 
 
 
40 Which type of force keeps an object in orbit around the Sun and which type of force forms a 

protostar? 
 

 
force keeping an 

object in orbit 
around the Sun 

force that forms  
a protostar 

A gravitational magnetic 

B gravitational gravitational 

C magnetic magnetic 

D magnetic gravitational 
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40 The life cycle of a star depends on whether it has a small mass, a large mass or a very large 
mass. 

 
What is the final stage of the life cycle of a large mass star? 

A black hole 

B planetary nebula 

C neutron star 

D supernova 
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40 The life cycle of a star depends on whether it has a small mass, a large mass or a very large 
mass. 

 
What is the final stage of the life cycle of a large mass star? 

A black hole 

B planetary nebula 

C neutron star 

D supernova 
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【答案】D

【解析】金星比地球更接近太阳，地球比火星更接近太阳。

按距太阳由近到远排列为金星、地球、火星。

故选 D。

4.
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37 There is a current I in a resistor when the voltage across the resistor is V. 
 

How much energy is transferred in the resistor in time t ? 

A IVt B 
t

V
I

 C 
Vt
I  D 

t
VI  

 
 
38 What is not a hazard when using a mains supply? 

A damaged insulation 

B damp conditions 

C excess current 

D double-insulated outer casing 
 
 
39 Which statement describes α-particles? 

A They are negatively charged and strongly ionising. 

B They are negatively charged and weakly ionising. 

C They are positively charged and strongly ionising. 

D They are positively charged and weakly ionising. 
 
 

Which list gives the planets named in order of distance from the Sun? 

A Earth, Mars, Venus, Jupiter 

B Mars, Earth, Venus, Jupiter 

C Venus, Earth, Jupiter, Mars 

D Venus, Earth, Mars, Jupiter 
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37 There is a current I in a resistor when the voltage across the resistor is V. 
 

How much energy is transferred in the resistor in time t ? 

A IVt B 
t

V
I

 C 
Vt
I  D 

t
VI  

 
 
38 What is not a hazard when using a mains supply? 

A damaged insulation 

B damp conditions 

C excess current 

D double-insulated outer casing 
 
 
39 Which statement describes α-particles? 

A They are negatively charged and strongly ionising. 

B They are negatively charged and weakly ionising. 

C They are positively charged and strongly ionising. 

D They are positively charged and weakly ionising. 
 
 
40 Which list gives the planets named in order of distance from the Sun? 

A Earth, Mars, Venus, Jupiter 

B Mars, Earth, Venus, Jupiter 

C Venus, Earth, Jupiter, Mars 

D Venus, Earth, Mars, Jupiter 
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【答案】D

【解析】按距太阳由近到远排列，四颗行星依次为金星、地球、火星、木星。

故选 D。

333
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38 Component X protects the circuit shown in the diagram. 
 

X  
 

What is component X? 

A fixed resistor 

B fuse 

C switch 

D variable resistor 
 
 
39 The mass of a radioactive isotope in a sample is 720 g. The half-life of the isotope is 4.0 hours. 
 

Which mass of the isotope remains undecayed after 12 hours? 

A 60 g B 90 g C 180 g D 240 g 
 
 

Which row shows a dwarf planet and an object that orbits a planet? 
 

 dwarf planet object that orbits 
a planet 

A Mercury moon 

B Mercury asteroid 

C Pluto moon 

D Pluto asteroid 
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38 Component X protects the circuit shown in the diagram. 
 

X  
 

What is component X? 

A fixed resistor 

B fuse 

C switch 

D variable resistor 
 
 
39 The mass of a radioactive isotope in a sample is 720 g. The half-life of the isotope is 4.0 hours. 
 

Which mass of the isotope remains undecayed after 12 hours? 

A 60 g B 90 g C 180 g D 240 g 
 
 

Which row shows a dwarf planet and an object that orbits a planet? 
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C Pluto moon 

D Pluto asteroid 
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【答案】C

【解析】冥王星是矮行星，月球是绕行星运行的卫星。

故选 C。

题型 2：一周圆轨道长度除以公转时间求轨道速度（考频★★☆☆☆）

知识点 　 物体沿半径为 𝑟 的圆轨道运动一周，路程为 。

轨道速度的大小等于一周路程除以轨道周期 𝑇，即 𝑣 = ；此关系适用于半径不变的圆轨道。

若 𝑟 用 m、𝑇  用 s，则 𝑣 的单位为 m/s；1 h = s，1 d = 86400 s。
答案：2𝜋𝑟；2𝜋 𝑟

𝑇；3600

怎么认 　 题目出现圆轨道半径、完成一周的周期并求轨道速度时，先用圆周长 2𝜋𝑟 除以周期。

例题 1
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39 The isotope uranium-238 (U) decays by alpha emission to thorium (Th). The decay equation  
is shown. 

 
238

92U
x

90Th  +  y2α 
 

What are x and y ? 
 

 x y 

A 234 4 

B 236 2 

C 240 2 

D 242 4 
 
 

In the Solar System, a planet orbits around the Sun. The radius of the orbit is r and the orbital 
period is T. 

 
Which equation gives the orbital speed v ? 

A v = 
r
T2  B v = 

T
r
2

 C v = 
T

r2  D v = 
rT
2  
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39 The isotope uranium-238 (U) decays by alpha emission to thorium (Th). The decay equation  
is shown. 
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What are x and y ? 
 

 x y 

A 234 4 

B 236 2 

C 240 2 

D 242 4 
 
 

In the Solar System, a planet orbits around the Sun. The radius of the orbit is r and the orbital 
period is T. 

 
Which equation gives the orbital speed v ? 
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T
r
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T

r2  D v = 
rT
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解：圆轨道一周的路程为 2𝜋𝑟，由轨道速度的大小等于一周路程除以轨道周期，得
𝑣 = 2𝜋𝑟

𝑇 。

故选 C。

针对练习

1.
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39 A carbon-14 nucleus undergoes – decay and produces an isotope of nitrogen. 
 

The decay equation is shown. 
 

14
6C A

ZN  +  β–
 

 
Which row gives the values of A and Z? 

 
 A Z 

A 13 6 

B 13 7 

C 14 6 

D 14 7 
 
 

A moon that orbits a planet has an orbit radius of 1.1  109
 m and an orbital period of 170 hours. 

 
What is the orbital speed of this moon? 

A 3.6  103
 m / s 

B 1.1  104
 m / s 

C 6.8  105
 m / s 

D 4.2  1015
 m / s 
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39 A carbon-14 nucleus undergoes – decay and produces an isotope of nitrogen. 
 

The decay equation is shown. 
 

14
6C A

ZN  +  β–
 

 
Which row gives the values of A and Z? 

 
 A Z 

A 13 6 

B 13 7 

C 14 6 

D 14 7 
 
 

A moon that orbits a planet has an orbit radius of 1.1  109
 m and an orbital period of 170 hours. 

What is the orbital speed of this moon? 

A 3.6  103
 m / s 

B 1.1  104
 m / s 

C 6.8  105
 m / s 

D 4.2  1015
 m / s 
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39 A carbon-14 nucleus undergoes – decay and produces an isotope of nitrogen. 
 

The decay equation is shown. 
 

14
6C A

ZN  +  β–
 

 
Which row gives the values of A and Z? 

 
 A Z 

A 13 6 

B 13 7 

C 14 6 

D 14 7 
 
 
40 A moon that orbits a planet has an orbit radius of 1.1  109

 m and an orbital period of 170 hours. 
 

What is the orbital speed of this moon? 

A 3.6  103
 m / s 

B 1.1  104
 m / s 

C 6.8  105
 m / s 

D 4.2  1015
 m / s 

 
 

P0987 | 2026 May/Jun | 0654/23 | Q40 | Extended

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

721

758

（2025 Oct/Nov · 0654/21 · Question 40 · Extended）

【答案】B

【解析】𝑇 = 170 h = 170 × 3600 s = 6.12 × 105 s。
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由 𝑣 = 2𝜋𝑟
𝑇 ，得

𝑣 = 2𝜋×1.1×109

6.12×105 m/s ≈ 1.1 × 104 m/s。
故选 B。

2.
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P0984 | 2026 May/Jun | 0654/21 | Q40 | Extended

P0985 | 2025 Oct/Nov | 0654/22 | Q40 | Extended

14 

© UCLES 2025 0654/22/O/N/25  

38 Which graph shows how the output electromotive force (e.m.f.) of an a.c. generator varies  
with time? 
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39 A carbon-14 nucleus decays to form a nitrogen-14 nucleus and one particle X of ionising 

radiation. 
 

The decay equation is shown. 
 

14
6C 14

ZN  + 0
–1X

 
 

Which row gives the value of Z and the identity of particle X? 
 

 Z particle X 

A 5  

B 7  

C 7  

D 8  
 
 

A moon that orbits a planet has an orbit radius of 9.4  106
 m and an orbital period of 7.7 hours. 

 
What is the orbital speed of this moon? 

A 6.8  102
 m / s 

B 2.1  103
 m / s 

C 1.3  105
 m / s 

D 1.6  1012
 m / s 
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39 A carbon-14 nucleus decays to form a nitrogen-14 nucleus and one particle X of ionising 
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The decay equation is shown. 
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【答案】B

【解析】𝑇 = 7.7 h = 7.7 × 3600 s = 2.772 × 104 s。
由 𝑣 = 2𝜋𝑟

𝑇 ，得

𝑣 = 2𝜋×9.4×106

2.772×104 m/s ≈ 2.1 × 103 m/s。
故选 B。

3.

P0982 | 2025 Oct/Nov | 0654/23 | Q40 | Extended

P0983 | 2025 May/Jun | 0654/22 | Q40 | Extended

P0984 | 2026 May/Jun | 0654/21 | Q40 | Extended
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38 A straight wire carries a current. The direction of the current is shown. 
 

Which diagram shows the pattern and direction of the magnetic field due to the current? 
 

A

direction
of current

B

direction
of current

C

direction
of current

D

direction
of current

 
 
 
39 The decay equation for thorium-232 is shown. 
 

Th232
90    Ra228

88  +  Z x
y  

 
What are the values of x and y and what is the identity of particle Z ? 

 
 x y Z 

A 1 2 beta 

B 2 1 beta 

C 2 4 alpha 

D 4 2 alpha 
 
 

A planet orbits the Sun once every 225 days. The radius of the orbit of the planet is  
110 million km. 

 
What is the orbital speed of the planet? 

A 36 m / s B 85 m / s C 36 000 m / s D 85 000 m / s 
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【答案】C

【解析】𝑟 = 110 × 106 km = 1.10 × 1011 m，𝑇 = 225 × 24 × 3600 s = 1.944 × 107 s。
由 𝑣 = 2𝜋𝑟

𝑇 ，得

𝑣 = 2𝜋×1.10×1011

1.944×107 m/s ≈ 3.6 × 104 m/s = 36000 m/s。
故选 C。

题型 3：把光年当距离并识银河系尺寸量级（考频★☆☆☆☆）

知识点 　 光年是光在真空中一年内传播的距离，是 单位；1 ly ≈ 9.5 × 1012 km。

银河系的直径约为 光年，即约为105 ly。
若某恒星距地球𝑑光年，则其光到达地球约需𝑑年；这一关系以光在真空中传播为条件。
答案：长度；十万（105）
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怎么认 　 题目出现光年、恒星距离或银河系直径量级时，先按光年的定义判断。

例题 1
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38 A student connects a circuit as shown. 
 

10 Ω

15 Ω  
 

What is the total resistance of the circuit? 

A 5.0 Ω B 10 Ω C 15 Ω D 25 Ω
 
 
39 A radiation detector is in a box made from aluminium that is 3 cm thick. 
 

The box is on top of a radioactive rock. 
 

Which radiation from the rock is the detector able to detect? 

A -particles only 

B -particles only 

C -rays only 

D -particles and -rays 
 
 

What is the approximate diameter of the Milky Way galaxy? 

A 105
 km 

B 108
 km 

C 105 light-years 

D 108 light-years 
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解：银河系的直径约为十万光年，

100000 ly = 105 ly
故选 C。

针对练习

1.

P0973 | 2026 May/Jun | 0654/12 | Q35 | Core
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37 Two lamps are connected in the circuit shown. 
 

A

 
 

Which statements about the circuit are correct? 
 

1 There is a separate switch to control each lamp. 

2 The ammeter measures the current in both lamps when both switches are closed. 

3 The circuit is a series circuit. 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
38 What is the purpose of a 3 A fuse in an electrical circuit? 

A It keeps the current at a constant value of 3 A. 

B It prevents the current increasing above 3 A. 

C It reduces the resistance of the circuit. 

D It varies the voltage of the supply. 
 
 
39 Which statement explains why scientists use long tongs to move radioactive sources? 

A It decreases the half-life of the source. 

B It increases the distance between the source and the scientists. 

C It decreases the exposure time for the scientists. 

D It prevents the source from being damaged. 
 
 

The nearest star to the Earth after the Sun is Proxima Centauri. 
 

Proxima Centauri is 4.2 light-years from the Earth. 
 

Which statement about Proxima Centauri is correct? 

A It takes 4.2 years for light from Proxima Centauri to reach the Earth. 

B It takes 4.2 years for Proxima Centauri to orbit the Sun. 

C It would take 4.2 years for humans to travel to Proxima Centauri from the Earth. 

D It takes 4.2 years for the Earth to orbit Proxima Centauri. 
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【答案】A

【解析】1光年是光在真空中1年传播的距离。
由比邻星距地球4.2光年得，光的传播时间为
𝑡 = 4.2 年
故选 A。

题型 4：重力维持轨道并让气体尘埃聚成原恒星（考频★☆☆☆☆）

知识点 　 有质量的物体之间存在 ，方向沿两物体的连线。

太阳对天体的重力提供指向太阳的向心力，使天体保持绕日轨道。

星际气体和尘埃在重力作用下聚集，形成 ；力的 SI 单位是 。

答案：重力；原恒星；牛顿（N）
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怎么认 　 题目出现绕日轨道或气体尘埃聚集成星体时，先判断作用力是否为重力。

例题 1
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37 The table shows the voltage across and the current in four lamps. 
 

Which lamp has the greatest resistance? 
 

 voltage / V current / A 

A 2.0 0.40 

B 4.0 0.50 

C 6.0 2.0 

D 12 3.0 
 
 
38 A 4.0  resistor is connected in parallel with an 8.0  resistor. 
 

What is their combined resistance? 

A less than 4.0  

B between 4.0  and 8.0  

C between 8.0  and 12.0  

D exactly 12.0  
 
 
39 A box is made from aluminium that is 20 mm thick. 
 

Which statement explains why this box is not used to store all types of radioactive materials? 

A It only prevents the escape of -particles and -particles. 

B It only prevents the escape of -particles. 

C It only prevents the escape of -particles and -rays. 

D It only prevents the escape of -rays. 
 
 

Which type of force keeps an object in orbit around the Sun and which type of force forms a 
protostar? 

 

 
force keeping an 

object in orbit 
around the Sun 

force that forms  
a protostar 

A gravitational magnetic 

B gravitational gravitational 

C magnetic magnetic 

D magnetic gravitational 
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B 4.0 0.50 
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38 A 4.0  resistor is connected in parallel with an 8.0  resistor. 
 

What is their combined resistance? 

A less than 4.0  

B between 4.0  and 8.0  
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解：太阳对绕日物体的重力指向太阳，该力提供维持轨道所需的向心力。

星际气体和尘埃在重力作用下相互吸引并聚集，形成原恒星。

因此两处均为重力，故选 B。

针对练习

1.
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【答案】A

【解析】星际云中的气体和尘埃在重力作用下相互吸引并聚集，形成恒星的早期阶段。

该早期星体称为原恒星，故选 A。
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题型 5：稳定恒星氢聚变为氦释放能量（考频★☆☆☆☆）

知识点 　 核聚变是两个或多个轻原子核结合成较重原子核并释放能量的过程。

稳定恒星内部温度和压强足够高时，氢核发生核 ，形成氦核。

随着反应持续，氢含量逐渐 ，氦含量逐渐增加。

答案：聚变；减少

怎么认 　 题目出现稳定恒星、核反应或氢氦含量变化时，先判定氢核聚变形成氦核。

例题 1

P0982 | 2025 Oct/Nov | 0654/23 | Q40 | Extended

P0983 | 2025 May/Jun | 0654/22 | Q40 | Extended
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39 A nucleus of 238
92U  undergoes radioactive decay to produce a nucleus of thorium (Th) and an 

alpha particle. 
 

Which equation shows this decay? 

A 238
92U   238

93Th  + 0
–1  

B 238
92U   239

92Th  + –1
0  

C 238
92U   236

88Th  + 2
4  

D 238
92U   234

90Th  + 4
2  

 
 

Which process describes how energy is released from a stable star? 

A fission of helium into hydrogen 

B fission of hydrogen into helium 

C fusion of helium into hydrogen 

D fusion of hydrogen into helium 
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解：稳定恒星内部发生核聚变。

聚变过程中，氢核结合形成氦核并释放能量。

故选 D。

针对练习

1.

P0986 | 2025 Oct/Nov | 0654/21 | Q40 | Extended

P0987 | 2026 May/Jun | 0654/23 | Q40 | Extended
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38 A resistor is connected to a 12 V battery and an ammeter as shown. 
 

A

12 V

 
 

The ammeter reads 6.0 A. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 18  D 72  
 
 
39 A radioactive source that emits gamma radiation is a risk to people. 
 

Which action does not reduce the risk to people when using the source? 

A Keep the source at a very low temperature. 

B Keep the time of exposure to a minimum. 

C Stand a large distance from the source. 

D Wear lead-lined clothing. 
 
 

A stable star is powered by nuclear reactions. Over time the composition of the star changes. 
 

Which row shows the type of nuclear reaction that powers the star and how the composition of 
the star changes over time? 

 
 nuclear reaction composition 

A fission hydrogen decreases and helium increases 

B fission hydrogen increases and helium decreases 

C fusion hydrogen decreases and helium increases 

D fusion hydrogen increases and helium decreases 
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【答案】C

【解析】稳定恒星内部发生核聚变，氢核结合形成氦核。

因此反应过程中氢减少，氦增加。

故选 C。

338



题型 6：核对宇宙起始为高温高密并持续膨胀（考频★☆☆☆☆）

知识点 　 大爆炸理论认为，宇宙起始于一个 ，起始状态的温度 、密度 ，此

后宇宙持续膨胀。

宇宙膨胀过程中，整体温度逐渐降低，物质分布的尺度不断增大。

宇宙年龄约为138亿年，年龄通常以年为单位；相关陈述的起始状态和膨胀方向应符合上述关系。
答案：单一的点；极高；极大

怎么认 　 题目出现宇宙起始状态或膨胀方向的陈述时，先与高温、高密、持续膨胀核对。

例题 1

P0982 | 2025 Oct/Nov | 0654/23 | Q40 | Extended
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39 A decay equation for strontium-90 is shown. 
 

90

38Sr
90

39Y  +  x
 

 
What is x ? 

A alpha particle 

B beta particle 

C neutron 

D proton 
 
 

Which statement about the Universe is included in the Big Bang Theory? 

A The Universe is approximately 13.8 thousand years old. 

B The Universe is contracting. 

C The Universe started as a single point. 

D The Universe started at a low temperature and a low density. 
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39 A decay equation for strontium-90 is shown. 
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What is x ? 

A alpha particle 

B beta particle 

C neutron 

D proton 
 
 
40 Which statement about the Universe is included in the Big Bang Theory? 

A The Universe is approximately 13.8 thousand years old. 

B The Universe is contracting. 

C The Universe started as a single point. 

D The Universe started at a low temperature and a low density. 
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P0985 | 2025 Oct/Nov | 0654/22 | Q40 | Extended
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（2025 Oct/Nov · 0654/23 · Question 40 · Extended）

解：由大爆炸理论，宇宙起始于温度极高、密度极大的单一点，并持续膨胀。

题目中 C 所述的起始状态与该理论相符。

故选 C。

题型 7：按恒星质量区分最终星体阶段（考频★☆☆☆☆）

知识点 　 恒星的演化终点取决于质量：小质量恒星最终形成 ，大质量恒星在超新星爆发后形

成 ，超大质量恒星最终形成 。

超新星是恒星演化中的爆发现象，不是最终留下的星体阶段。

答案：白矮星；中子星；黑洞

怎么认 　 题目出现恒星质量类别并求最终阶段时，先按质量判断对应的星体。

例题 1

P0970 | 2025 Oct/Nov | 0654/11 | Q40 | Core

P0971 | 2025 Oct/Nov | 0654/12 | Q40 | Core

P0972 | 2025 Feb/Mar | 0654/12 | Q40 | Core
14 
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The life cycle of a star depends on whether it has a small mass, a large mass or a very large 
mass. 

 
What is the final stage of the life cycle of a large mass star? 

A black hole 

B planetary nebula 

C neutron star 

D supernova 
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The life cycle of a star depends on whether it has a small mass, a large mass or a very large 
mass. 

 
What is the final stage of the life cycle of a large mass star? 

A black hole 

B planetary nebula 

C neutron star 

D supernova 
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（2025 Feb/Mar · 0654/12 · Question 40 · Core）

解：大质量恒星发生超新星爆发后，最终形成中子星。故选 C。

题型 8：识别太阳主要气体及主要辐射波段（考频★☆☆☆☆）

知识点 　 太阳主要由 和 两种气体组成。

太阳辐射的能量主要分布在 波段；这是定性关系，不涉及单位。

答案：氢；氦；红外线、可见光和紫外线

339



怎么认 　 题目出现太阳的主要气体和主要辐射波段时，先确定氢、氦，再确定红外线、可见光和紫外线。

例题 1

P0976 | 2026 Feb/Mar | 0654/12 | Q40 | Core

P0977 | 2025 May/Jun | 0654/23 | Q40 | Extended

13  
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38 The circuit shown includes a battery and four lamps. All the lamps are on. 
 

One lamp fails and all the lamps go off. 
 

Which lamp failed? 
 

A
B

C
D

 
 
 
39 A radioisotope decays by the emission of an alpha ()-particle. 
 

What is lost by the nucleus as it decays? 

A one proton and one neutron only 

B one proton, one neutron and one electron 

C two protons and two neutrons only 

D two protons, two neutrons and two electrons 
 
 

Which gases make up most of the Sun and in which regions of the electromagnetic spectrum 
does the Sun mostly radiate its energy? 

 
 gases electromagnetic regions 

A hydrogen and helium infrared, visible, ultraviolet 

B hydrogen and helium visible, ultraviolet, X-rays 

C methane and helium infrared, visible, ultraviolet 

D methane and helium visible, ultraviolet, X-rays 
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（2025 May/Jun · 0654/23 · Question 40 · Extended）

解：太阳主要由氢和氦组成。

太阳辐射的能量主要分布在红外线、可见光和紫外线波段。

故选 A。

题型 9：更强太阳引力对应更近轨道与更快公转（考频★☆☆☆☆）

知识点 　 重力场强 𝑔 表示单位质量的物体在该处所受的引力，单位为 N/kg。

距太阳中心 𝑟 处，𝑔 = 𝐺𝑀
𝑟2，其中 𝐺 为引力常量，𝑀  为太阳质量；同一太阳周围，𝑔 越大，𝑟 越 。

行星绕同一太阳作近似圆周运动时，万有引力提供向心力，𝑣 = √𝐺𝑀
𝑟 ，𝑣 的单位为 m/s。

因此，轨道半径越小，公转速度越 。

答案：小；大

怎么认 　 题目出现太阳在某行星处的重力场强更大，并要求比较轨道距离和公转速度时，先判断该行

星离太阳更近。

例题 1

P0980 | 2025 May/Jun | 0654/21 | Q40 | Extended

14 

© UCLES 2025 0654/21/M/J/25  

38 The diagram shows the direction of the current in a wire. The wire is placed between the poles of 
a magnet and this causes a force to act on the wire. 

 
In which labelled direction does the force act? 

 

N SA C

B

D

current
 

 
 
39 Which statement about background radiation is correct? 

A All of it comes from the ground. 

B None of it comes from the air. 

C Only people who fly long distances are exposed to it. 

D Some of it comes from food and drink. 
 
 

Planet X and planet Y orbit the Sun and are at different distances from the Sun. 
 

The gravitational field strength of the Sun is greater at the position of planet X than it is at the 
position of planet Y. 

 
Which row compares the distances from the Sun and the orbital speeds of planet X and planet Y? 

 
 distance from the Sun orbital speed 

A greater for planet X greater for planet X 

B greater for planet X less for planet X 

C less for planet X greater for planet X 

D less for planet X less for planet X 
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解：设行星 X、Y 到太阳中心的距离分别为 𝑟𝑋、𝑟𝑌。

由 𝑔 = 𝐺𝑀
𝑟2，且 𝑔𝑋 > 𝑔𝑌，得

𝑟𝑋 < 𝑟𝑌。

行星绕太阳作近似圆周运动，由万有引力提供向心力，得

𝐺𝑀 𝑚
𝑟2 = 𝑚𝑣2

𝑟 ，

𝑣 = √𝐺𝑀
𝑟 。

∵ 𝑟𝑋 < 𝑟𝑌，∴ 𝑣𝑋 > 𝑣𝑌。

故行星 X 离太阳较近，公转速度较大。故选 C。
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题型 10：吸收辐射多于发射则地球储能升温（考频★☆☆☆☆）

知识点 　 物体吸收辐射时获得能量，发射辐射时失去能量。

在同一段时间内，只考虑辐射传能且物体不发生显著相变时，若吸收的辐射能大于发射的辐射能，物体

储存的能量 ，温度 。

辐射能的单位是 ，辐射功率的单位是 W。

答案：增加；升高；J

怎么认 　 题目出现地球温度随时间升高并比较吸收与发射辐射时，先由温度变化判断能量收支。

例题 1

P0976 | 2026 Feb/Mar | 0654/12 | Q40 | Core

P0977 | 2025 May/Jun | 0654/23 | Q40 | Extended

P0978 | 2025 Feb/Mar | 0654/22 | Q40 | Extended

P0979 | 2026 Feb/Mar | 0654/22 | Q32 | Extended
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31 A gas is stored in a sealed container. The particles of the gas exert a pressure on the  
container walls. 

 
What causes this pressure? 

A The particles are attracted by the container walls. 

B The particles collide with each other. 

C The particles collide with the container walls. 

D The particles repel each other. 
 
 

Over a period of time, it is observed that the temperature of the Earth increases slightly. 
 

Which statement about the Earth explains this observation? 

A No radiation is absorbed or emitted. 

B More radiation is absorbed than is emitted. 

C More radiation is emitted than is absorbed. 

D Radiation is emitted and absorbed at the same rate. 
 
 
33 A radio transmitter emits radio waves with a frequency of 1.25 × 108

 Hz. The most suitable aerial 
for this frequency is 4

1  of a wavelength long. 
 

The speed of radio waves is 3.0 × 108
 m / s. 

 
What is the length of the most suitable aerial? 

A 0.10 m B 0.60 m C 2.4 m D 9.6 m 
 
 
34 A glass block on a laboratory bench is surrounded by air. Light travels in the glass block and 

reaches the edge of the block. The angle of incidence at the edge is much smaller than the 
critical angle. 

 
What happens to the light? 

A All of the light emerges into the air. 

B All of the light is reflected back into the block. 

C Some of the light emerges into the air and some is reflected back into the block. 

D Some of the light is reflected back into the block and some travels along the edge of  
the block. 
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31 A gas is stored in a sealed container. The particles of the gas exert a pressure on the  
container walls. 

 
What causes this pressure? 

A The particles are attracted by the container walls. 

B The particles collide with each other. 

C The particles collide with the container walls. 

D The particles repel each other. 
 
 

Over a period of time, it is observed that the temperature of the Earth increases slightly. 

Which statement about the Earth explains this observation? 

A No radiation is absorbed or emitted. 

B More radiation is absorbed than is emitted. 

C More radiation is emitted than is absorbed. 

D Radiation is emitted and absorbed at the same rate. 
 
 
33 A radio transmitter emits radio waves with a frequency of 1.25 × 108

 Hz. The most suitable aerial 
for this frequency is 4

1  of a wavelength long. 
 

The speed of radio waves is 3.0 × 108
 m / s. 

 
What is the length of the most suitable aerial? 

A 0.10 m B 0.60 m C 2.4 m D 9.6 m 
 
 
34 A glass block on a laboratory bench is surrounded by air. Light travels in the glass block and 

reaches the edge of the block. The angle of incidence at the edge is much smaller than the 
critical angle. 

 
What happens to the light? 

A All of the light emerges into the air. 

B All of the light is reflected back into the block. 

C Some of the light emerges into the air and some is reflected back into the block. 

D Some of the light is reflected back into the block and some travels along the edge of  
the block. 

 
 

PapaCambridge ·  papacambridge.com 0654/22 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/22 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-A04DECDDB2

12 

© Cambridge University Press & Assessment 2026 0654/22/F/M/26  

31 A gas is stored in a sealed container. The particles of the gas exert a pressure on the  
container walls. 

 
What causes this pressure? 

A The particles are attracted by the container walls. 

B The particles collide with each other. 

C The particles collide with the container walls. 

D The particles repel each other. 
 
 

Over a period of time, it is observed that the temperature of the Earth increases slightly. 

Which statement about the Earth explains this observation? 

A No radiation is absorbed or emitted. 

B More radiation is absorbed than is emitted. 

C More radiation is emitted than is absorbed. 

D Radiation is emitted and absorbed at the same rate. 
 
 
33 A radio transmitter emits radio waves with a frequency of 1.25 × 108

 Hz. The most suitable aerial 
for this frequency is 4

1  of a wavelength long. 
 

The speed of radio waves is 3.0 × 108
 m / s. 

 
What is the length of the most suitable aerial? 

A 0.10 m B 0.60 m C 2.4 m D 9.6 m 
 
 
34 A glass block on a laboratory bench is surrounded by air. Light travels in the glass block and 

reaches the edge of the block. The angle of incidence at the edge is much smaller than the 
critical angle. 

 
What happens to the light? 

A All of the light emerges into the air. 

B All of the light is reflected back into the block. 

C Some of the light emerges into the air and some is reflected back into the block. 

D Some of the light is reflected back into the block and some travels along the edge of  
the block. 

 
 

PapaCambridge ·  papacambridge.com 0654/22 Question Paper March 2026
Downloaded from PapaCambridge - https://papacambridge.com/
0654/22 Question Paper March 2026 | Source: papacambridge.com
Licensed for hosting on papacambridge.com only.
Re-uploading, mirroring or re-hosting this file on any other website or domain is unauthorised and traceable.
Trace ID: PC-A04DECDDB2

CAIE IGCSE Co-ordinated Sciences (0654) | 2022-2026

718

756

（2026 Feb/Mar · 0654/22 · Question 32 · Extended）

解：设同一段时间内地球吸收、发射的辐射能分别为 𝐸吸、𝐸发。
地球温度升高，说明地球储存的能量增加，由能量守恒得

Δ𝐸 = 𝐸吸 − 𝐸发 > 0
𝐸吸 > 𝐸发
故选 B。
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