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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
(2023 Oct/Nov - 0654/11 - Question 37 - Core)
R LIRS A LR, R REL B R BRI o
LS EFN BB B O Ry, 3 T — B . ik Co
APSEE)
1.

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
(2024 May/Jun - 0654/12 - Question 36 - Core; [a]f&i: 2024 May/Jun - 0654/13 - Question 36 - Core)
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Bl 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
(2022 Oct/Nov - 0654/13 - Question 28 - Core)
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The total thickness of 500 sheets of paper is 4.5cm.

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

A 0.0090mm B 0.090mm C 0.90mm D 9.0mm

(2025 May/Jun - 0654/11 - Question 28 - Core)
fZ: 4.5 cm = 45 mm,
PR EESET R R ERR LAUREL, 4

¢t =432 — 0.090 mm.
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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 8.0s.
What is the period of the pendulum?

A 040s B 0.80s C 1.6s D 8.0s
(2025 Oct/Nov - 0654/12 - Question 28 - Core; [&]fi: 2025 Oct/Nov - 0654/13 - Question 28 - Core)
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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

B
Cc
D

2 minutes 40 seconds
3 minutes 20 seconds
3 minutes 40 seconds

4 minutes 10 seconds

f2: 1 min=60s, &

1, =0x60+45=45s

o =3x60+25=205s

At =ty —t; =205 —45 =160 s
160 s = 2 min 40 s

Wk Ao

(2026 May/Jun - 0654/12 - Question 28 - Core)
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The diagram is the speed—time graph for a moving object.
A
speed
0 >
0 time

What happens to the acceleration of the object during the time represented by the graph?
A It decreases.

B Itincreases.

C ltis greater than zero and stays constant.

D

It is zero and stays constant.

(2022 Oct/Nov - 0654/12 - Question 28 - Core)
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1. In which speed—time graph is acceleration not constant or 0?
A B
A A
speed speed
0 > 0 >
time 0 time
C D
A A
speed speed
0 > 0 >
0 time 0 time
(2025 May/Jun - 0654/22 - Question 28 - Extended)
2. The graph shows the variation of speed with time for an object moving in a straight line.
A
speed
0 - >
0 time

Which statement about the motion of the object is correct?

A Attime 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.

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



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

speed

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

0

|

3

0

]

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

moving at the start, then increasing speed with increasing acceleration

B
C starting from rest, then increasing speed with constant acceleration
D

starting from rest, then moving at a constant speed

(2022 Oct/Nov - 0654/13 - Question 29 - Core)

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

speed

/

3

10
time/s

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

A The acceleration is constant during the first 10s.

The acceleration steadily increases and then becomes constant.

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

The speed steadily increases and then becomes constant.

(2023 May/Jun - 0654/22

- Question 28 - Extended)



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

Which graph represents the motion of this object?

A B
20— , 20— ,
distance/m . distance/m .
0 : 0 :
0 4.0 0 4.0
time/s time/s
Cc D
20— , 20~ ,
speed : speed :
m/s : m/s :
0 i 0 i
0 4.0 0 4.0
time/s time/s

(2026 May/Jun - 0654/23 - Question 28 - Extended)

AE 2. RiRE—REESAN = AR B ERARERE (Fk k ki)

3 JE - i) P, P 42 K5 i Tl o B ) PAY L e T AR 7 i B v Rl A il Y
GRAMTHE - E s WA s, @M nvs I, WAL .

EILAELR, SMABEBN d = jot, BIEEBR d= J(u+o)t, Hfu, v 5000 KEE.

EE: WA m

RO L S - ) ] VR O SR S BN ) P BRI, B AR S U R T T BT .
What does the area under a speed-time graph represent?

A acceleration

B average speed

C distance travelled
D

total time taken
(2022 May/Jun - 0654/12 - Question 28 - Core; [f]fi: 2022 May/Jun - 0654/13 - Question 28 - Core)
i Hd=ot 43, HESNRPRMERER.
LN ) v, PR TR T R T AR P o B I ) ER) SRR BT A, R R B A
Gk Co
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1. The graph shows how the speed of a car varies with time.
10 . .
speed | i
m/s : :
0 : T :
0 10 20 30
time/s
Which distance does the car travel before it reaches a constant speed?
A 10m B 50m C 100m D 250m
(2025 Feb/Mar - 0654/12 - Question 28 - Core)
2. The graph shows how the speed of an object varies with time.
The speed of the object is v at time ¢.
i
L e .
speed i
0 5 r >
time
Which expression gives the distance travelled by the object in time t?
v B Z c vt D
2\t t 2
(2024 May/Jun - 0654/12 - Question 28 - Core; [a]fi: 2024 May/Jun - 0654/13 - Question 28 - Core)
3. The speed-time graph represents part of a car journey.
18
speed
m/s

10

i
0 5
time/s
How far does the car travel in the part of the journey shown?

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

(2023 Oct/Nov - 0654/11 - Question 28 - Core; [f]#i: 2023 Oct/Nov - 0654/21 - Question 28 - Extended)



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

time/s
What is the distance travelled by the car?

A 30m B 50m C 60m D 80m

(2026 Feb/Mar - 0654/12 - Question 28 - Core)

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

0 10
time/s

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

A 30m B 40m C 50m D 80m
(2023 May/Jun - 0654/11 - Question 28 - Core)

A2 3 FEEE—EENESEE—MEERSE (Fiik ki)

PrE—B G RRERE R v= 2% AbREZI AR RIS, RO, AR,
Sz, A T S R R R AR S BRI ] [ O R R E RE ) H

WG R ER R SEISEIX MK EL, EERERRAA
Ht=0 WAL TSHE SR, WIRIERN 0, FEEg— B R Lt i s

B P, W m/s
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The graph shows how the speed of an object varies with time.
A
speed
0 =

0 time

Which graph is the distance—time graph for this object?
A B

distance distance

time time

distance distance

0 > 0
time

Y

0 time

(2022 Oct/Nov - 0654/11 - Question 28 - Core)

i I (A G h e FIN RLRER KPR, St B A IE AR R o

H PR B — I ] B R I RPR R R
As
V=A

PEANAS WO A I ] A S B BE A A L PO AR R R R L 0K D
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1. Which diagram shows the distance—time graph for an object moving with constant speed?
A B
A A
distance distance
0 > 0 >
0 time 0 time
C D
A A
distance distance
0 - 0 >
0 time 0 time
(2023 Feb/Mar - 0654/12 - Question 28 - Core; [f]f#i: 2023 Feb/Mar - 0654/22 - Question 28 - Extended)
2. Which speed-time graph represents an object travelling at constant speed?
A B
A A
speed speed
0 > 0 -
0 time 0 time
C D
A A
speed speed
0 > 0 >
0 time 0 time

(2022 May/Jun - 0654/23 - Question 28 - Extended )



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?

distance—time graph speed—time graph
A A
distance speed
from X
A
0 = 0 >
0 time 0 time
A A
distance speed
from X
B
0 > 0 >
0 time 0 time
A A
distance speed
from X
C
0 > 0 >
0 time 0 time
A A
distance speed
from X
D
0 > 0 >
0 time 0 time

(2024 May/Jun - 0654/11 - Question 28 - Core)
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An object falls freely in a vacuum.

Which speed—time graph represents the motion of the object?

A B
A A
speed speed
0 - - 0 - -
0 time 0 time
C D
A A
speed speed
0 time 0 time

(2022 Feb/Mar - 0654/22 - Question 28 - Extended)
it YIRERZTHBTE, s I hE,
F=mg
F

a:R:g

VgfERE, Cov=u+gt, EEREREZSIRIR. #Hik D,
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1. Which speed-time graph shows the motion of an object in free fall with no air resistance?
A B
A A
speed speed
0 0 > 0 5 >
time time
(& D
A A
speed speed
0 5 > 0 5 >
time time
(2026 May/Jun - 0654/22 - Question 28 - Extended)
2. 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

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

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.

(2026 May/Jun - 0654/21 - Question 28 - Extended)
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A car travels at an average speed of 45km/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

(2026 May/Jun - 0654/11 - Question 29 - Core)

fE: WPREEE R A

avg t_
ty = jé
Bﬁ*a%n Vavg = 45 km/h MI \ T \Eﬁ%lﬂz‘io ﬁﬂﬁﬁ Co
XI55 3)
1. A car travels 100 m in the first 10 s of a journey and 300 m in the next 15s.
What is the average speed of the car for this 25 s journey?
A 50m/s B 8.0m/s C 15m/s D 16m/s
(2024 Feb/Mar - 0654/12 - Question 28 - Core)
2,

A person runs 5000 m in 1200 s and then walks a further 3000 m in 1800s.
What is their average speed for this journey?

A 1.7m/s B 27m/s C 29m/s D 58m/s

(2024 Oct/Nov - 0654/11 - Question 28 - Core)

AiA6: HIRETHSZTRERIEERARIEE (F5Hk i)

TN B e 7R B I TR S R AR AR, 0 = 25, o u WA EE, v AR
’Uimﬁﬁ%’% 2, N A v=u+tat.
WAL m/s, WEEAA A s, MR

/5 =N —2
BRE: FE: ms
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A motorcycle accelerates uniformly from a velocity of 20m/s to a velocity of 35m/s in 5.0s.

What is its acceleration?

A 3.0m/s? B 55m/s? C 7.0m/s? D 11m/s?

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

X125
1.

A ball is moving at a speed of 3.0m/s.
The ball now accelerates with a constant acceleration of 2.0 m/s? in the direction that it is moving.
What is the speed of the ball 5.0s after it begins to accelerate?

A 10m/s B 13m/s C 17m/s D 30m/s

(2024 May/Jun - 0654/22 - Question 28 - Extended)

A7 AREESABRANERSEERE (kK iok)

HRREERENEZ, & WERMESNEZ, & :
ERIAARAN, EEBEA KRNI F—WZ, EERRNETHER.
ZH W E R AL m/s.

LESN S TN

708 A H PR A E SRR SRR R RS T I

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.

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

i mE, EERNARMN, wERARNCATT, CHa. k.

faE 8 IRERABMEYHAINEIEE (F 55k ¥ Yoo vr)
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%1 An object is accelerating.

Which statement describes the motion of the object?
A ltis atrest.

B Itis moving at constant speed in a straight line.
C Itis moving at constant velocity.
D

It is moving with increasing velocity.

(2026 Feb/Mar - 0654/22 - Question 28 - Extended)
fE WA IEAE N , 350 B HE B R AU
A By C Pl EERRFFAL: D Hid R,
Wik Do

A2 9: B BRI E S RE ARSI (35 ke Yo )

COT EEEBHRER Y, YT B ) Y ) B AR AR T R R S R A O
B o T B s, TR T R =M. KRS, &5045 HER . Y4 o
WX R T A EUR ;s AR PNl e S A Al B AL B TR AR, 4 (m/s) X s = m.

g WAL A

U By B BE— I [H] B (GO FoR SR AR SEAER N K A T IR AR Al o
&1

The diagram shows the speed—time graph for a moving object.
speed )
m/s

10

What is the distance travelled by the object in 4.0s?
A 30m B 40m C 50m D 80m

(2023 May/Jun - 0654/21 - Question 28 - Extended)
fi o R R T AT AR R R AR . BT 2.0 s NIERAE N
51 =10x2.0=20m
Ja 2.0 s NIETE NEEE .
sy =3 % (10+20) x 2.0 =30 m
§=5;+5,=20+4+30=50m
Wik Co
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1. The speed-time graph represents the journey of a bicycle.
0.8---------- , \
speed : i
km/minute (.64 : :
0.4-
0.2 | i
0.0 i . i .
0 1 2 3 4
time /minutes
What is the total distance travelled by the bicycle?
A 1.6km B 2.0km C 24Kkm D 3.2km
(2023 May/Jun - 0654/23 - Question 28 - Extended)
2.

The speed-time graph represents the motion of a vehicle during the first 10 s of a journey.

10
time/s

How far does the vehicle travel during the 10s?

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

A2 10: HERKEE DA SEEZLIEE (5K o)

Wik Fi & 1100 0 I, ANGEEED 0: BB A 8 BE R INFIT [ AN BOAE L il 3.
A — B EPATT AR ORAN I, &80,
T RALRE S (N) s AW L A AR A TR 2 .

B JHEZ: M &
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The diagrams show the only forces acting on four moving objects.

Which object is travelling at constant speed?

A B
9N -— — 10N — 10N
Cc D
10N
A
\ v
10N 10N

(2022 May/Jun - 0654/11 - Question 29 - Core)
fi#: DR ER —BEZ& L, KNS 10 N, T .
Fr=10N—-10N=0
H Fﬁ = ma 1§
a=20
Py IEAEZ BN, W0E BER/NFITT [ AU . ik Do
313

1.

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?

A B
20N 2.0N 2.0N
— — —>
C D
20N 20N 2.0N 2.0N
- - — -

(2025 May/Jun - 0654/12 - Question 28 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 28 - Core)

A AR EIRENTREEAMBERRERE (Fhk oy voik)

Ykl T A AREIMER, MENEEREAORET__ KHNE.
HIURRESFE . mgh = 3mo®, v = V2gh, Mm%,
Hrgi B AN kg, hEJEAL Jym, vBf) B0 m /s,

KbZz . =hab
&% Ak
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An object of mass 5.0kg 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 81m/s B 10m/s C 11m/s D 16m/s
(2024 May/Jun - 0654/21 - Question 30 - Extended)
i MIRTERZER T, BPUREESFERS
mgh = $muv?
v = +/2gh
v=12x10x 13

v 16 m/s

Wik Do

122 . MEESEzEG: E5E

A REEREET=AKRER (5 k k)

IF iV v R 2 5 )t 7 ) 5 D ) TR R 7 2% I B R B A

TR A

FL T AZATER, s = 3At0, HpRMER . "R ______.
I ) AL Ay s+ 3 B BRLL A /s I, THIAR B :

% WEEREG: GEREE: m

RO E B B — I (] R = AT X, HRIE (] B AR, SEREZ T =M.

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

4 T

12

10 f

speed
m/s /
6

0 20 40 60 80 100 120 140 160

time/s

Fig. 3.1

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

(2024 May/Jun 0654/43 45355i(a)(i))
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fiE: WERE, 40 s NIRRT T AZMTE, HIEA 40s, Wl 12 m/s.
s=12x40sx 12 m/s

s =240 m

2 9240 m.,

RS

1. (a) Arocket travels vertically upwards.

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

350 A

300

250 a

200

speed

m/s

150

100

50

O 1
0 10 20 30 40 50
time/s

Fig. 10.1

(iii) Calculate the distance travelled by the rocket between time = 30s and time = 50s.

(2025 May/Jun 0654/41 #5108 (a)(iii))

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

Fig. 6.2 shows the speed-time graph for the tractor.

ST T I T T

2
speed
m/s
1
0 5 10 15 20
time/s
Fig. 6.2

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

(2022 May/Jun 0654/32 £565i(d)(ii); [ml3: 2022 May/Jun 0654/33 5655i(d)(iii))
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metal?

A balance and measuring cylinder
B balance and metre rule

C beaker and measuring cylinder
D

beaker and metre rule

(2022 Oct/Nov - 0654/21 - Question 29 - Extended)
B o=, AR AR,
KPR B KAARRAEL S T 2 2RI SRR,
WOk Ao

RS2

1.

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

What is the mass of the aluminium?

A 1599 B 18.9g C 216g D 127g

(2024 May/Jun - 0654/21 - Question 29 - Extended)

29

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



An irregularly shaped object is lowered into a measuring cylinder of water.

<« 50cm? water —_|

water—_|

/
Lolololl

irregularly shaped
| object

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

What is the density of the object?

A 050g/cm* B 0.67g/cm® C 15g/cm® D 20g/cm’

(2022 Feb/Mar - 0654/22 - Question 29 - Extended)

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

cm? cm?

100 100
90 90
80 80
70
60
50—
40
30
20
10

| stone

What is the density of the stone?

A 0.50g/cm® B 0.75g/cm® C 1.3g/cm® D 20g/cm®
(2025 Oct/Nov - 0654/21 - Question 28 - Extended)
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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.

sl LT

The density of copper is 8.9g/cm?.
What is the mass of the piece of copper?

A 1359 B 1.80g C 107g D 1429

(2026 May/Jun - 0654/22 - Question 29 - Extended)
A rock has a mass of 360g.
A large measuring cylinder contains 500 cm?® of water.

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

Which calculation gives the density of the rock?

A @g/cma
150

B 360 x 150g/cm®

c @g/cmS

D 360 x650g/cm®

(2022 Oct/Nov - 0654/22 - Question 28 - Extended)
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Liquid is poured into it and the total mass is now 95g.

The mass of an empty measuring cylinder is 15g.

The reading on the measuring cylinder is shown.

What is the density of the liquid?
A 13g/cm® B

water.

— cm?

measuring g

cylinder — 60
— | —liquid
—— 50

1.4g/cm®

C 15g/cm’ D

1.7g/cm?

(2023 Oct/Nov - 0654/11 - Question 29 - Core)

Five identical solid glass balls, each of mass 5.0g, are put into a measuring cylinder containing

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

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

A 0.50g/cm® B

1.2g/cm?

C 1.6g/cm’

D 25g/cm’
(2022 Oct/Nov - 0654/11 - Question 29 - Core)

A2 RoRE. EBS5ENIAET A W=mg (i k k)

HZ: kg; N; Nkg

1=}

=S

ALH BT

B m LR SR 2 D, AEEIARTE G ERCE . ERRRAE .
HE W EYAZEIME S, MR e E T mEcs, ERpioe o
BN g o B REZBIMES, AR

FESY E ML BRI E g, RN m WYMA T2 B W = mg.

HE. BIRE B, SEl W = mg A& BT,

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?

O o m >

mass weight
increases increases
increases stays the same

stays the same

stays the same

increases

stays the same

32

(2022 Oct/Nov - 0654/23 - Question 28 - Extended)



& PR ERE, BEm A,
H W =mg, Utk g BoK, HEER W HIK,

ik C.
RS

1.

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 0.020kg B 0.20kg C 2.0kg D 20kg
(2024 Oct/Nov - 0654/12 - Question 28 - Core; [f]fi: 2024 Oct/Nov - 0654/13 - Question 28 - Core)

Which quantities are affected by gravitational field strength?
A mass and weight

B massonly

C volume and weight

D weight only

(2026 May/Jun - 0654/12 - Question 29 - Core)

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

mass m .gravitationa|
field strength g
A kg N/kg
5 kg kg/N
¢ N/kg
b kg/N

(2023 Oct/Nov - 0654/12 - Question 28 - Core)

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 kg/N
D N/kg

(2023 May/Jun - 0654/11 - Question 29 - Core)

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 60N B 96N C 600N D 960N
(2024 Oct/Nov - 0654/22 - Question 28 - Extended)



An object of mass 2.0kg 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 x0.040 B x25 C x5.0 D x250

(2025 May/Jun - 0654/23 - Question 28 - Extended)

A2 3. AMMEKRSTERERBREE 5k k k)

KAROBRET_ | BV =lwh; EhbEy . V=d.
BEST__ L Hp="7: fitm=pV.
HERC . S0, RO R — R s R g (ARUT om® i, 8B RLR . TR ke

PRBUH me 1, B L0 kg/m?s
B K T mARE: BURSABMILE: 2

cm?

7N 8 R T AR B IE T R R FERRER, B s B, S R SRAR R

The diagram shows a cube placed on a ruler.

00 10 20 30 40 50
cm

What is the volume of the cube?
A 9.0cm? B 9.0cm® C 27cm? D 27cm®
(2026 May/Jun - 0654/11 - Question 28 - Core)
& %R IEAFEAKHR a = 3.0 cm,

EFHEEFR RV =a® = (3.0 cm)3 = 27cm?3,
Wk Do
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1. The diagram shows a block of metal of mass 72g.
2.0cm
b ,/3; cm
= 4.0cm -
What is the density of the metal?
A 3.0g/cm® B 6.0g/cm’ C 9.0g/cm’ D 12g/cm®
(2024 May/Jun - 0654/12 - Question 29 - Core; [f]fi: 2024 May/Jun - 0654/13 - Question 29 - Core)
2. The diagram shows a solid rectangular block made of material of density 2.0g/cm?.
3.0cm
2.0cm o g
2.0cm
What is the mass of the block?
A 20g B 6.0g C 14g D 24g
(2025 Oct/Nov - 0654/12 - Question 29 - Core; [ffi: 2025 Oct/Nov - 0654/13 - Question 29 - Core)
A metal has a density of 10g/cm?®. A solid, cuboid block of this metal has the dimensions shown.
5.0cm
X1 : _)_7 2.0 cm
= 10cm g
What is the mass of the block?
A 20g B 10g C 200g D 1000g
(2022 Oct/Nov - 0654/12 - Question 29 - Core)

A solid, rectangular piece of wood measures 8.0m x 1.0m x 0.10m. The block has a mass of
440kg.

What is the density of the wood?

A 55kg/m? B 352kg/m?® C 550kg/m?® D 3520kg/m?®

(2023 Oct/Nov - 0654/12 - Question 29 - Core)
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A solid, rectangular metal block has the dimensions shown.

SCmI

The mass of the block is 2700g.

What is the density of the metal?

A

25x5

/cm?®
2700 g

25x5x8

/cm?®
2700 9

2700

/em?®
25x5 g

2700 /o

25x5x%x8

/#'5cm

—

25cm

(2024 Oct/Nov - 0654/21 - Question 28 - Extended)

The diagrams show four solid blocks of equal mass.

Which block is made from the least dense material?

A
1.0cm§
] ]
'2.0cm’
C
T
5.0cm
v K2
] ]
'2.0cm '

36
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WERAMTCRA AR TR, O p= T, Hbm ABE, VR,

BRI AR O B — WA s BOR BRI, fE X m = oV
BURH kg AR me I, BEERACY 5 BREA g BB em iy, BERAY
%22 kgm™3; gem™3
AUE IR R RTRE EEUR RN, B p = To
|25 1
ik Which expression is the definition of density?
A _Mmass
volume
g Volume
mass
area x mass
D mass x volume
(2022 Feb/Mar - 0654/12 - Question 28 - Core)
g R SE SR
p=7
A s TR S LG, Bk Ao
X343
1. What is the density of an object that has a mass of 20g and a volume of 5.0cm*?
A 4.0g/cm® B 15g/cm® C 25g/cm® D 100g/cm®
(2025 Feb/Mar - 0654/12 - Question 29 - Core)
2. A solid metal block has a mass of 2.0 x 10*kg and a volume of 2.5m?°.
What is the density of the metal?
A 800kg/m® B 5000kg/m®> C 8000kg/m® D 50000kg/m?
(2026 May/Jun - 0654/23 - Question 29 - Extended)
3.

The density of gold is 19g/cm?®. The masses and volumes of four coins are given in the table.

Which coin is made of gold?

mass/g volume/cm?
A 1.0 1.9
B 9.5 0.50
C 10 1.9
D 19 9.5

(2022 Oct/Nov - 0654/13 - Question 30 - Core)
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A solid object is made from a material with density 0.60g/cm®.
The volume of the object is 4.0 cm?®.
What is the mass of the object?

A 0.15¢g B 24g C 6.7g D 38g

(2026 May/Jun - 0654/13 - Question 28 - Core)

A2 5. BEIEE AE FaFHIHASHREE (ki)

Il R T IR, B P I R RA R
SEUTRRY B A P ER
B/ ISR BSE T AP bn gz 22 % DLHL (] Y ; %Fﬁ Hifii g em® B mL, H lem® =1 mL,
BR T M

YO8 OE BRI A WAATR TR, SesREAME AR, B AT R

Bl The diagram shows the level of water in a measuring cylinder.
— cm?
—75
= | ——water
— 70

What is the volume of water in the measuring cylinder?

A 735cm® B 74.0cm® c 76.5cm® D 77.0cm®
(2022 May/Jun - 0654/11 - Question 28 - Core)
fiZ: M TOcm? #| 75cm? H 10 M, ik
BIEART = 75 70 = 0.5cm?3
L o S N T E 70cm3 FJ7 7 /MK,
V =70+7x0.5="73.5cm?3
WL Ao

A6 MAMEEREER—NBBIRE (ki)

FEETYRMFREERZI, p=_ ., HHBNH 25

ﬁ%&%ﬂﬁﬂdﬁﬂﬁuﬁgﬁﬁ m=mgy+ pV, Hip my WERFTE.

A ) PR B 2 B A ) PR, PRRFR A T I R A iR, 5o = .
%2z % ARV

38




The mass of the beakers is measured using a balance.

FUH B R A RIP R P LA BRI TR L SR PR A sl

Two identical beakers each contain different volumes of the same liquid.

The diagram shows the volume of the liquid and the reading on the balance for each beaker.

) (/ beaker

—

L J

[ 881 balance

What is the density of the liquid?
A 0.53g/cm® B 0.80g/cm®

i BB my, IR B BEA po
Hy S B R R A AR

170 g = mg + p x 25cm?

210 g = my + p x 75cm?

PIRAH, A BRI,

210 g — 170 g = p x (75cm® — 25cm?)

_ 210g-170g
P = 75cm3—25cm3
p=080L%
L Bo

| —25cm? liquid

39

3

r/ beaker

&

| —75cm? liquid

<z

[ 881 balance

C 1.3g/cm®

D 28g/cm®

(2025 Oct/Nov - 0654/11 - Question 28 - Core)
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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
500N 450N

What is the resultant force on the rope?
A 50N towards X
B 50N towards Y
C 950N towards X
D

950N towards Y
(2023 May/Jun - 0654/12 - Question 28 - Core; [A]#: 2023 May/Jun - 0654/13 - Question 28 - Core)
fiE: B XOAIET ), R B RS AR,
F,; =500 N —450 N
F,y =50 N
GUROMIE, TR X #k Ao
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1.

The diagram shows the two forces acting on a skydiver.
300N

v
700N

What is the resultant force on the skydiver?
A 400N downwards

B 400N upwards

C 1000N downwards

D 1000N upwards

(2024 Oct/Nov - 0654/11 - Question 29 - Core)
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.
teamY rope team Z

/

500N 800N
- e

What is the resultant force produced by the two forces?
A 300N to the left

B 300N to the right

C 1300N to the left

D 1300N to the right

(2025 Oct/Nov - 0654/23 - Question 29 - Extended)
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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.

middle of the rope

What is the resultant force on the middle of the rope?
A 150N to the left

B 150N to the right

C 3850N to the left

D 3850N to the right

(2026 Feb/Mar - 0654/12 - Question 29 - Core)

The diagram shows a large force of magnitude P and a small force of magnitude Q acting on a
box.

box

/

T

P = Q

Which expression gives the magnitude of the resultant force on the box?

A P B PxQ CcC P-Q D P+Q

Q

(2025 May/Jun - 0654/11 - Question 30 - Core)

The diagrams show all the forces acting on three objects, X, Y and Z.

10N
? 5N
X Y - Z —
. . 10N . 10N
V10N V10N
l 15N
Which of the objects experience a resultant force?
A X, YandZ B Xonly C YandZonly D Yonly

(2024 May/Jun - 0654/11 - Question 29 - Core)
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The diagrams show the two forces acting on four objects P, Q, R and S.

P Q
R S

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

A PandQ B PandR C QandR D QandS

(2022 May/Jun - 0654/12 - Question 29 - Core; [@]&i: 2022 May/Jun - 0654/13 - Question 29 - Core)

AE 2: SEMEAKERKE A Fekx (Fiik k ki)

R HEMMKERZNIERESRKZZE, Wae=L— L,
FEAE G L BIRL R, B e, F=ke, Wlk=______ .
FHAN. z flm#}, kA2 ; x fH em BF, BAfiSE N/em,

2z f N/m

AN OB 2 e SR BRI, e AR B SR AR

m

|25 1
ik 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 force
extension of the spring
B force
length of the spring
c extension of the spring
force
D length of the spring
force

(2022 May/Jun - 0654/22 - Question 28 - Extended)

fE: TELLBIARERPY, s e s
F=kx
k=E
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PSS
1.

Diagram 1 shows a spring with its length indicated. Diagram 2 shows the same spring with a 20N
load hung from it, and the new length of the spring.

The spring obeys Hooke’s Law.

diagram 1 diagram 2

Which graph is the extension—load graph for the spring?

A B
30+ 304
extension/cm extension/cm  |eocoomooo :
20 20 |
10 10 i
0 | 0 I ; |
0 30 0 10 20 30
load/N load/N
C D
30+ 304
extension/cm extension/cm
20 204
104--------------=—= ,
| 0 I ; I
30 0 10 20 30
load/N load/N

(2023 Oct/Nov - 0654/23 - Question 29 - Extended)
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The load—extension graph for a spring is shown.

The unstretched length of the spring is 4.0 cm.

4

load/N 2

0 2 4 6 8 10
extension/cm
When an object is suspended from the spring, the length of the spring is 9.0cm.
What is the weight of the object?
A 16N B 2.0N C 3.6N D 10N

(2026 May/Jun - 0654/22 - Question 30 - Extended)

The diagram shows the extension—load graph for a spring. The length of the unloaded spring is
4.0cm.

6.0

extension/cm 5.0

4.0

3.0

2.0

1.0

0

0 20 40 6.0 80 10 12
load/N

A load is suspended from the spring and the length of the spring increases to 5.0cm.
What is the value of the load?

A 0.50N B 20N C 8.0N D 10N

(2025 May/Jun - 0654/21 - Question 28 - Extended)

45



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 0.50N/cm

B 1.0N/cm

C 2.0N/cm

D 5.0N/cm

(2025 Oct/Nov - 0654/23 - Question 28 - Extended)

The graph shows how the extension in cm of a spring changes with the load applied to it.

extension/cm

40

35

30

25

20

15

10

What is the spring constant of this spring in N/m?

A 0.16N/m

B 0.20N/m

C

46

16N/m

4 5 6
load/N

D 20N/m

(2025 Feb/Mar - 0654/22 - Question 28 - Extended)



The diagram shows a spring without a load and then with a load of mass 500g suspended from
the same spring. The spring obeys Hooke’s law.

N

=

0

| __—load

The length of the unloaded spring is 30 cm.
When the 5009 load is suspended from the spring, the spring extends to a new length of 35cm.
The gravitational field strength g is 10 N/kg.

Which calculation gives the spring constant of the spring?

0.5x10 N/cm
35-30
0.5
10 x (35— 30)
10x(35-30) N/cm
0.5

D 0.5x10x (35— 30)N/cm

(2024 May/Jun - 0654/23 - Question 29 - Extended)
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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.
(2022 Oct/Nov - 0654/12 - Question 30 - Core)
fE: PRI EAMS)EE ), R RANHTT AR, i a = 0,
H Fy = ma 15
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PR AkEE DU BERTIRT I8 3. Mk Bo

X943
1. 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.
(2024 May/Jun - 0654/12 - Question 30 - Core; [f]fi: 2024 May/Jun - 0654/13 - Question 30 - Core)
2. 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.
\
w
Which statement about the forces on the parachutist is correct?
A Wand R are both equal to zero.
B Wis equal to R and greater than zero.
C Wis greater than R.
D Wislessthan R.
(2023 Feb/Mar - 0654/12 - Question 29 - Core)
3.

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.

(2022 May/Jun - 0654/23 - Question 29 - Extended)
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A train travels along a horizontal track at constant speed. Two of the forces acting on the train are
shown.

backwards
force forwards force
20000N —_— 60000N
-— PO Cm DDDAE—OOE’] —

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 40000N backwards

B 80000N backwards

C 40000N forwards

D 80000N forwards

(2024 Feb/Mar - 0654/12 - Question 29 - Core)

AE 4 FTERNBERURERMEE (F5k ko)

G IR IR 32 R R R —E& BRI SeHEIET 1A, [ BRSSO BURS .

WA RS, A By = ma, e =2 MEEAME__ JrrARR.
Erv me a AR kel .
K 571, N; m s2

FH BUTCR . W B BRI R ANE R, SE U IR HRE HT.

An object of mass 2.0kg is acted upon by a force of 3.0N and a force of 7.0N.

The directions of the forces are shown.

object
7.0N -—— — 3.0N
What is the acceleration of the object?
A 020m/s’ B 0.50m/s? C 2.0m/s’ D 50m/s’

(2022 Oct/Nov - 0654/21 - Question 30 - Extended)

B BURZENIE, W EL IR S AR
F=70 N-30 N=40 N

H Fy = ma 13
_ s _ 40N
0= T 20 ke

ks C.

2

=20m s~
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1.

The diagram shows the two vertical forces acting on an object of mass m falling through the air.

AF

Yw

Which expression is equal to the magnitude of the vertical acceleration of the object?
W-F) B W+F) c m D m
m m (W -F) (W+F)
(2025 Oct/Nov - 0654/21 - Question 29 - Extended)

A

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.

total resistive force driving force

2500N 3000N
What is the acceleration of the car along the road?
A 0.50m/s? B 2.0m/s? C 3.0m/s? D 55m/s?

(2022 May/Jun - 0654/21 - Question 29 - Extended)

Four objects with different masses have different forces applied to them, as shown.

Which object has the greatest acceleration?

A B
80N 10N 240N 90N
-~ 10kg — -~ 15kg —
c D
160N 100N 60N 150N
- 12kg — -] 20kg >

(2023 Feb/Mar - 0654/22 - Question 29 - Extended)
A rocket has a mass of 300 kg. Its motors produce a force of 12000 N vertically upwards.

The acceleration of free fall g is 10m/s?.

What is the resultant force on the rocket and what is the acceleration of the rocket?

resultant acceleration
force/N m/s?
A 9000 30
B 9000 2.7 x 10°
Cc 15000 50
D 15000 4.5 x 10°

(2023 Oct/Nov - 0654/21 - Question 29 - Extended)
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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 10 | 20 | 3.0 | 40 | 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 22cm

B between 31cm and 35cm

C exactly 35cm

D between 35cm and 45cm

(2024 Oct/Nov - 0654/21 - Question 29 - Extended)
fi: BEEFEK N I, = 22 cm.
FHAR 1.0 N S Aar oy B K 1G5 Ay

25—22=3cm
28 —25 =3 cm
31 —28 =3 cm
35—31=4cm

FATH 3.0 N HE % 4.0 N i, KEHBEF MG FORMIELL R, PLFIFR X WA K ETE 31 cm 5 35 cm
ZIal. Wk B
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1. 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?
A B
A A
N
extension extension
0 > 0 -
0 load 0 load
C D
A A
extension extension
0 > 0 >
0 load 0 load
(2026 May/Jun - 0654/23 - Question 30 - Extended)
2,

X andY are two springs.
The graph shows how the lengths of X and Y vary with the loads suspended from them.

A X y
length

Y

0
0 load

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.

(2024 Feb/Mar - 0654/22 - Question 28 - Extended)
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A student tests three identical springs that obey Hooke’s Law. Each spring stretches by 3.0cm
when a 3.0N load is attached to one end of it.

The three springs are connected together as shown.

A 1.0N load is placed on the end of the springs. The mass of the springs can be ignored.

What is the total extension of all the springs together?

A 1.0cm B 3.0cm C 6.0cm D 9.0cm
(2023 Oct/Nov - 0654/22 - Question 28 - Extended)

fB mOER, EREIREENE

A% =3.055 N=1.05

SRR H R AN, fHBRE AL 1.0 N,
Az, = Azy = Azz3=1.0 cm

Azry = Axy + Azy + Azg = 3.0 cm

Wk B

4285, #ESHE: gHE

A EAEBPPHASERTHESD (kK ivo)

Wik 3% 2 BRI 5| 7 A B IR A :
TEHUER K IR T, FE 175 160 . KANHR W =mg, H5WEEzshTT IR,

W AL ; m IR kg, g FIHAALR N/kg.
weges B BEET: 4E (N)
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(a) Afarmer 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.

direction of moticVJn
Fig. 6.1

(i) State which force J, K, L or M is the weight of the tractor.

(2024 May/Jun 0654/32 556/8i(a)(i); [F]&i: 2024 May/Jun 0654/33 £56/5i(a)(i))
i EHITHMBEE T
B LRSI T, W L RaREhibrE )
%:: Lo
XS

1. (b) Fig. 6.1 shows the farmer driving his tractor.

Four forces, A, B, C and D, are acting on the tractor.

Fig. 6.1

The tractor is moving at constant speed.

The weight of the tractor is 400000 N.
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(i) State which force, A, B, C or D, is the weight of the tractor.

force
(2022 May/Jun 0654/32 £56,5i(b)(i); [FlMHi: 2022 May/Jun 0654/33 £56/5i(b)(i))

(a) Figure 10.1 shows an aircraft moving along a runway.

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

[FESATE : 1.0 kg WIAWENR 98N, Bl g = 9.8 N/kg (9.8 m/s?) ,
(2026 May/Jun 0654/31 55 10/8i(a)(i))

(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.

direction of motion

A
soil wheelbarrow
D=/ B
C
Figure 11.1

(i) State the letter, A, B, C or D, that is the weight of the wheelbarrow and soil.

[RELTE : 1.0 kg WIAIEN R 9.8N, Bl g = 9.8 N/kg (9.8 m/s?) ,
(2026 May/Jun 0654/33 45115i(a)(i))
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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.

nut
50N @

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 Itincreases 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.

(2026 May/Jun - 0654/21 - Question 29 - Extended)
f#: BURFM NG d, SRR RN M.
M = 50d
FWIKE ER d > d, FidEEs/NIEARE
Fr=4<M=-5N
Ok Ao
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1.

A uniform metre rule rests on a pivot at the 50 cm mark. A load L is placed at the 30 cm mark and
aload of 6.0N is placed at the 80 cm mark. The arrangement is balanced.

Ocm 30cm 50cm 80cm 100cm
[ |

& pivot
[ ] [ ]

L 6.0N

What is the weight of load L?
A 6.0N B 9.0N C 16N D 24N

(2023 Oct/Nov - 0654/21 - Question 30 - Extended)

A see-saw (teeter-totter) rests on a pivot at its centre.

! ! NOT TO
A 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
1.2m from the pivot.

What is the weight of the second child?
A 190N B 250N C 330N D 400N

(2024 Oct/Nov - 0654/21 - Question 30 - Extended)

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 70N is suspended at end X.

The beam is balanced by a force acting at 10 cm from end Y.

o 100cm _
5‘ 40cm Vi
X | A N
|:| pivot v‘i
70N force 10cm
What is the magnitude of this force?
A 47N B 56N C 70N D 280N

(2022 Oct/Nov - 0654/22 - Question 29 - 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.

-0.50m
g

rock

3.0m i

bar

Ignore the weight of the bar.
What is the minimum force needed to lift the rock off the ground?

A 150N B 180N C 4500N D 5400N
(2024 Oct/Nov - 0654/23 - Question 29 - Extended)

A weightless L-shaped beam is pivoted as shown.

A load of mass 2.4kg is suspended from the beam at point X. The beam is held in equilibrium by
a horizontal force F acting at the point shown.

A

load—__| 30cm
The gravitational field strength g is 10 N/kg.
What is F?
A 48N B 48N C 72N D 720N

(2024 May/Jun - 0654/23 - Question 30 - Extended)
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A uniform beam has a mass of 12kg 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.

_ F
uniform beam A

A
Y

. 4.0m
pivot

The gravitational field strength g is 10 N/kg.
What is the value of F?
A 6.0N B 24N C 60N D 240N

(2023 May/Jun - 0654/22 - Question 29 - Extended)

The diagram shows a crane supporting a load of 6000N. The horizontal distance between the
load and the pivot is x.

The load is balanced about the pivot by a concrete block of mass 10000kg. The horizontal
distance of the concrete block from the pivot is 2.0 m.

Gravitational field strength g is 10N/kg.
pivot ;_2.0m

! concrete block
- X 10000kg
load —_| [ ~—crane
6000N |
= NOT TO
P>} SCALE
><1
=]
E:é:—;,
What is the distance of x?
A 12m B 33m C 12m D 33m

(2023 Oct/Nov - 0654/22 - Question 29 - Extended)

A uniform beam of length 20 cm is balanced on a pivot at its centre.
A 20N load is placed at one end of the beam and a 30N load is placed at the other end.

A 25N load is also placed on the beam to balance it.
20cm

-

mpivot

How far from the pivot is the 25N load placed?

A 40cm B 5.0cm C 8.0cm D 10cm

59



(2024 Oct/Nov - 0654/22 - Question 29 - Extended)
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A force of 10N is applied to a beam at a distance of 0.25m from a pivot.

10N
0.25m o

i Y

pivotﬁ

Which calculation gives the moment of the force about the pivot in Nm?

10
0.25

A 10x0.25 B C 10+0.25 D 10-0.25

(2022 Oct/Nov - 0654/11 - Question 30 - Core)
ff SCRBIE LI EIEE Y 0.25 m,
M = Fd
M=10N x 0.25m
M =25Nm. #ik A,

X%
1. What is a suitable unit for the moment of a force?
A Nkg B N/kg C Nm D N/m
(2023 Feb/Mar - 0654/12 - Question 30 - Core)
2.

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

(2024 May/Jun - 0654/22 - Question 29 - Extended)
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A boy pulls a nail from a block of wood using a hammer, as shown.

15N

— ~block of wood

0.060m

pivot
The boy pulls the hammer with a force of 15N in the position shown.
What is the moment produced about the pivot by the boy pulling on the hammer?

A 090Nm B 24Nm C 3.3Nm D 42Nm

(2023 May/Jun - 0654/12 - Question 29 - Core; [a]/i: 2023 May/Jun - 0654/13 - Question 29 - Core)

The diagram shows a child of weight 240N sitting on a see-saw (teeter-totter) at a distance of
1.6 m from the pivot.

1.6m

Y

-

& chid

pivot —A 5;

Y
240N

What is the moment of the weight of the child about the pivot, with the correct unit?
A 150Nm B 150N/m C 384Nm D 384N/m

(2023 Oct/Nov - 0654/11 - Question 30 - Core)

The diagram shows a metre rule with a pivot at the 60 cm mark. A force of 6.0N is applied at the
35cm mark in the direction shown.

Ocm 35cm 60cm 100cm
[ ]
pivot
6.0N

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

A 150Ncm B 210Ncm C 360Ncm D 390Ncm

(2022 Feb/Mar - 0654/12 - Question 29 - Core)
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A metal bar has weight 50N and length 2.0m. 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.

Om 0.40m 0.80m 20m
I ! ° |
A centre
pivot of gravity

What is the moment of the weight of the bar about the pivot?
A 20Nm B 40Nm C 60Nm D 80Nm

(2025 May/Jun - 0654/11 - Question 29 - Core)

The diagram shows a triangular sheet of metal with sides of length 50cm, 40cm and 30cm. The
sheet is free to move about a pivot at the top corner, as shown.

pivot

/

A

50cm
40cm

50N L1y

- .
-t L

30cm

A cord is attached to the bottom left corner of the sheet and pulled with a horizontal force of 5.0N
to the left.

What is the moment of the 5.0 N force about the pivot?

A 150Ncm B 200Ncm C 250Ncm D 600Ncm

(2023 May/Jun - 0654/11 - Question 31 - Core; [f]f#i: 2023 May/Jun - 0654/21 - Question 29 - Extended)
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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.

(2024 May/Jun - 0654/21 - Question 28 - Extended)
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1. The diagrams show four objects, each acted on by only two forces.
Which object is in equilibrium?
A B
1.0N —> <+—3.0N 4.0N —» <+— 20N
C D
1.0N —> ~<— 20N 2.0N —» ~<— 20N
(2023 Oct/Nov - 0654/13 - Question 28 - Core)
2.

The diagrams show all the forces acting on each of four objects.

Which object is not in equilibrium?

A B
4.0N 4.0N
A A
6.0N <— ' ' —=> 50N
——> 8.0N 8.0N <—
2.0N<— . . —> 3.0N
\4 \4
40N 40N
C D
3.0N 4.0N 3.0N 2.0N
A A A A
6.0N <— —> 6.0N 6.0N <— —> 6.0N
\4 \4
7.0N 40N

(2023 May/Jun - 0654/11 - Question 30 - Core)

A4 BEREOHRSKREEEFGRE (Fiik ki)

EPY® H.0 (centre of gravity) WA ZE NS A EXHE Y, BOEROES.

HAERGREE EORN 2 VEIESOREN YA AEE, @i gtk 2 FR s
Bl EIMEHAEIRESORAGHKFER S ik

PO AT R e, BT RS b TN hy W tand, = 25 by h ZRFEIHAL, 0, HHLL
BE: BE, K K
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SRS .
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?

A

B C D
X
X X
X table

(2024 Oct/Nov - 0654/12 - Question 29 - Core; [H]/@i: 2024 Oct/Nov - 0654/13 - Question 29 - Core)
i BT TR I BB 77 ) R BE R b, OB ST R BE A B
i SRR, E R Sl IR A 5,

tanf, = 7.
PUAZeasil b M, [EH D RS/, D RO, Fek . RREPERGR. L Do
RS2

1. 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
° °

[ Jw)
[ Xeol

(2025 Oct/Nov - 0654/23 - Question 30 - Extended)
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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 6 until the object falls over.

object

0

For which object is the value of &the greatest?
A objectP

B objectQ
C objectR
D objectS

(2025 May/Jun - 0654/12 - Question 30 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 30 - Core)

FAEY 50 PLERIGET $TRIEET 1 A FE FIBT AL (550 vc Yoy i)

Ji%E (moment) Frn NEMIALE L R shPER ., M = Fd, Hrp d R&SCEEI IRERZR

_ HEE
TFERERR AL AEMZEE SRR, d =0, EIMIERE.
WA T G 5 SRRl RIS AR T o e, Wik T aEeEh: ARSI AR

.
Kok FEH; Nm; %
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A uniform plank is placed on a pivot, with its centre immediately above the pivot. A load of 10N is
suspended on the left, 45cm from the pivot, and a load of 20N is suspended on the right, 45cm
from the pivot.

45cm . 45cm

[ gl !

. A '

10N 0N

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.

The plank moves down on one side then returns to its horizontal position.

The plank remains horizontal without moving.
(2022 May/Jun - 0654/11 - Question 30 - Core)

fi# s YSARME i 3, HOE AR
Ze AT P AR B I B R R
My =10 x 0.45 = 4.5 N m,
A 0 AT 7 A R I 4 Ay
My =20 x 0.45 = 9.0 N m,
V9.0 > 4.5, o ARBIBIN B, A BT A TR, HARBUKPALE.

Hik Bo
ARSE )
1. 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?
A B
0 10 50 75 100cm 0 20 50 60 100cm
R L
3.0N 5.0N 40N 12N
Cc D
0 10 50 65 100cm 0 25 50 90 100cm
R LN
6.0N 8.0N 8.0N 4.0N

(2025 Feb/Mar - 0654/22 - Question 29 - Extended)
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CEY  EORWIART ZE IR ERAEH A

W N B IR R, O ER R IE T T - o
AR B R HIEHE, Frmpiaamam_____ BRI A L.

L% SEIE

A8 O H I R RS RN SRR AR A LA
CEED

The diagram shows the apparatus that a student uses to determine the centre of gravity of a
piece of card.

The student:
e makes several holes in the card
e suspends the card from a pin placed through one of the holes
e hangs a load from a thread attached to the pin

e marks the line of the thread on the card.

hole

card

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 Cc 3 D 4

(2025 Oct/Nov - 0654/22 - Question 29 - Extended)
fE: Wy A B BRI, EOIEERIE T T RS L.
BB LEREE, RS AN ERM AL B,
PSRRI SR E B O AR, MR DR I 2 554 Uk Bo
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AE 1 PEARBLRE B TR LR BIMERMG (5% kok Yoik)

A FAERRIR T H AN RS 7 s AT A RE IR B A R, THAESS S RETERCIE N R P 72 o
M E{EH RIS REE T REUR: /KB #IweE. BIRAE. XEE. KFHREFIHIAEE
T fE.

IR R S — bR A% AR & R YE RN &5 IR I AR RS, AT Fa e HERE

MAE KPHAE BEIRBEFNINYY AES2 B ARSAF SR IR, RECRIERE I HERE ;. REIRAY2R A5 HERe vl Sk
WA AL

g AVEA; AT

AH LR IR AR R ALBRHE B BERE T SE VR, . SEAZRET AR FERR B MRS AR IR
Hilor2k.

Which source of energy is non-renewable?
A hydroelectric

B nuclear fission
C tides

D waves

(2022 Feb/Mar - 0654/12 - Question 31 - Core; [f]f#i: 2022 Feb/Mar - 0654/22 - Question 30 - Extended)
i KRR WY R IRAESY T th H AR FERR A T, SR TR FAE AR AR R A TR, ARETES
FER AN TS, BT AN AR AR IR . WE Bo

SRR
1.

Which energy resource is non-renewable?
A geothermal
B natural gas
C tides
D wind
(2025 Feb/Mar - 0654/12 - Question 30 - Core)
Which source of energy is non-renewable?
A chemical energy in a fossil fuel
B energyin tides
C geothermal energy
D

wind energy

(2023 Feb/Mar - 0654/12 - Question 32 - Core; [a]/@i: 2023 Feb/Mar - 0654/22 - Question 30 - Extended)
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Electricity is generated using different sources of energy.

Which energy source is non-renewable?

A

B
Cc
D

coal
hydroelectric
solar
wind
(2023 May/Jun - 0654/12 - Question 30 - Core; [a]fi: 2023 May/Jun - 0654/13 - Question 30 - Core)

Which list of energy sources contains only non-renewable sources?

A
B

coal, gas, nuclear fission
coal, gas, geothermal
gas, geothermal, nuclear fission

gas, solar, wind
(2024 Feb/Mar - 0654/22 - Question 30 - Extended)

Which two energy sources are both non-renewable?

A

B
Cc
D

oil and geothermal resources
oil and natural gas
tides and geothermal resources

tides and wind
(2023 Oct/Nov - 0654/11 - Question 31 - Core)

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

(2025 Oct/Nov - 0654/11 - Question 30 - Core)

Electricity can be generated in different types of power station.

Which statement about geothermal power and nuclear power is correct?

A

B
C
D

Geothermal power and nuclear power are both renewable.
Geothermal power and nuclear power are both non-renewable.
Geothermal power is renewable but nuclear power is not.

Nuclear power is renewable but geothermal power is not.
(2023 May/Jun - 0654/23 - Question 30 - Extended)
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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

(2024 May/Jun - 0654/22 - Question 31 - Extended)

AAE 20 SINRRILERT B FIRT TR (F50 4k koY)

RN RS —Bad B i) PR D) R T R R LS R ] o
BT AW KRRt WP = % WA T, tHBAh s.
HAREYARRERITIN, MW = AE; YMASJEBEERTN, W =Fh, FAER, hhBEERE.

bk ELI DN, TR — s . TN LR KR, TR .
TR E B A L 1W=11J/s.

A PR N BUdE (W)

WUH MBS, feRAs k. B AR s sh R A ki, s P =1,

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
(2022 May/Jun - 0654/11 - Question 31 - Core)
fi#: MM E LG
p=¥
t o

PR 2 A P () S W R B ), ik Co

$H31455]

1.

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

(2025 Oct/Nov - 0654/12 - Question 30 - Core; [f]@i: 2025 Oct/Nov - 0654/13 - Question 30 - Core)
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A force acting on an object increases the kinetic energy of the object from 20J to 50J in 5.0s.
What is the average power produced by the force?

A 40W B 6.0W c 10w D 14W

(2022 Oct/Nov - 0654/22 - Question 30 - Extended)

A car accelerates uniformly from rest along a horizontal road. After 5.0s, its kinetic energy is
400kJ.

What is the useful power produced by the engine of the car?

A 80W B 2000W C 80000W D 2000000W
(2022 Oct/Nov - 0654/23 - Question 31 - Extended)

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

(2023 Oct/Nov - 0654/13 - Question 30 - Core)
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 lited |  {® 1 It
A v v key
B v X v = this quantity is needed
C X v X = this quantity is not needed
D X X

(2024 Oct/Nov - 0654/11 - Question 31 - Core)

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

(2023 Feb/Mar - 0654/12 - Question 31 - Core)
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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.

(2022 Oct/Nov - 0654/12 - Question 31 - Core)

A2 3: BUR DA MBI AI=%G% (k% ki)

W AAAE I T ) S AL R I L B Ak B S T 0 B RN 5 T 07 1 B Bl R A R AR

AP :
X F AR N, s AR m, T W RIBRALRE , H1J=1Nm,
BRI HIRTH N TYEM, F =mg, i , Horfm A BUR, g WEIGIREE, h AR E R

EE: W="Fs; J;, W=mgh

U MBNSH T MR SES BE SN, BF W =Fs.

A crane does work on a load by lifting it vertically upwards.
load
/
A
>
>
><}

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
(2022 Feb/Mar - 0654/12 - Question 30 - Core)
i WEET R % TR,
W = mgh.
PEw AL h WK, DA BUNTURAE mo N, DIREZ D8N e R BRI AT D AR A R [ —
AR B[R] — i B B B G Co
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1.

A force of 4.0N 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 1.0J B 20J Cc 16J D 32J

(2023 Oct/Nov - 0654/23 - Question 30 - Extended)
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 distance moved
the force by the box
A v v key
B v X v = affects the work done
C X v X = does not affect the work done
D X X

(2024 Oct/Nov - 0654/12 - Question 30 - Core; [f]@i: 2024 Oct/Nov - 0654/13 - Question 30 - Core)

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

(2022 May/Jun - 0654/12 - Question 30 - Core; [a]fi: 2022 May/Jun - 0654/13 - Question 30 - Core)

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

(2023 Oct/Nov - 0654/12 - Question 31 - Core)



Four students lift books of different total weights through different vertical heights.

Which student does the most work?

total weight vertical
of books/N height/m

A 30 0.50
B 20 0.50
C 30 1.0
D 20 1.0

(2026 May/Jun - 0654/13 - Question 29 - Core)

AE 4 SEiA RMHMEEABTRIE (F5k kK o5v)

SR FETAT P Hh R B I 2R o N RE SRR B L), R A Ak
T 100%

o = BUBLIER 009, = SMRIILE o 100%; 431543 BB TR 3B, IR B p.
BHINRER ST 5 2 RERAAIN T, DHREALN W,

B WA AMEHRER: BFERER

AR AT N SRR S TR AR ) Se R S AT Rl

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 25% C 40% D 250%
(2022 May/Jun - 0654/22 - Question 31 - Extended )
fR R E A
AR = BMW . 100%
= 40%
Wik Co
HPSEE)

1.

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%

(2025 May/Jun - 0654/21 - Question 30 - Extended )
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What is the definition of efficiency?

energy input

A x 100%
useful energy output
B _energy input 100%
wasted energy
c useful energy output % 100%
energy input
D wasted energy 100%

energy input

(2023 May/Jun - 0654/23 - Question 31 - Extended)

3. An electric motor transfers 4000J of electrical energy to useful energy and 12000J of electrical
energy is wasted.
What is the efficiency of the motor?
A 25% B 33% C 50% D 75%
(2023 Oct/Nov - 0654/23 - Question 31 - Extended)
4. 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%
(2025 May/Jun - 0654/22 - Question 29 - Extended)
5.

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 . 100%
1000 + 300

B 300 , 100%
1000

¢ 1000-300 000
1000

p 1000 400%
1000 + 300

(2023 May/Jun - 0654/21 - Question 30 - Extended)

R 5 nREIRSRIRIEHIARPE . M ABKEI S (F 5k ke vr)

T AEBOR R R IR RE R R A A RN . REER R, B,

FWTRE TR TR . BLIFTR S A W i A R RE RN

K FHAR ST T2 B XRUKABER . I 3818 6 & 1 P 5 RE B 17 FE AR M S A BORE R, 3 22 fE U5 7T 8
B .

HWIPRRERE . WIWREEEORA__ XHEOKITI RN, SRR B R T

EEE: OKFH: HIERIREIHGEE . A ER
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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

(2023 May/Jun - 0654/22 - Question 31 - Extended)

i YK B 2l A BRI K BB I E R I
B, Wy AR RE R BB S A BE K. Wik Co

BSED
1. 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
(2024 May/Jun - 0654/21 - Question 31 - Extended)
2. For which energy resource is the Sun the source of all the energy stored?
A geothermal
B nuclear fission
C tidal
D wind
(2023 Oct/Nov - 0654/22 - Question 32 - Extended)
3. Which energy resource does not have the Sun as its source of energy?
A coal
B geothermal
C hydroelectric
D water waves
(2024 Oct/Nov - 0654/23 - Question 30 - Extended)
4.

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
B
Cc
D

coal, geothermal, gasoline
hydroelectric, tidal, waves
natural gas, solar, wind

nuclear, solar, wood
(2024 Oct/Nov - 0654/21 - Question 31 - Extended)
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CId YREZSMAEARERE o WEREACESIE R R KRR AR E R
PR BE
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o
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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

(2022 Oct/Nov - 0654/11 - Question 32 - Core; [A]#: 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)

fE KERRRALT RAL, (RIS,
K FVEFHHEBIRAEAL . IR S RER RS 0 HRE o

Hilik Co
RS E 22
1. Which type of energy does an object store due to its motion?
A elastic
B gravitational potential
C kinetic
D nuclear
(2026 May/Jun - 0654/21 - Question 30 - Extended)
2. What is the useful energy transfer in a wind turbine?
A electrical energy to thermal energy
B gravitational potential energy to kinetic energy
C Kkinetic energy to electrical energy
D thermal energy to gravitational potential energy
(2024 Oct/Nov - 0654/12 - Question 31 - Core; [fifli: 2024 Oct/Nov - 0654/13 - Question 31 - Core)
3.

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 31 - Core; [a]fi: 2024 May/Jun - 0654/13 - Question 31 - Core)

A skier starts from rest at P, accelerates down a slope and then comes to rest at 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

(2023 May/Jun - 0654/11 - Question 32 - Core)

AAE 7 Bhge PR ST FHREE BIEL A (F 50k K3 ve5Y)

Ytk Rz s A RER M EhRE. BiRA m. EER o, BREE, =
KPP S WER T3 v, AMER TR m.
AR, SRR EHERPA R HEEACNFORE kA, SRR REOR B2 £

B kg B m/s I, SRESAALN s LRSS SRR RS, BTRIUE TR

Bk mw?; IEH

WHWBIRR. EE. SRR, S B, = Imo?, EEETF
1

Which equation for kinetic energy (K.E.) is correct?
A KE.= I(mvy
B KE.=1mv?
C KE.=mv?
D K.E.=mgh

(2022 Oct/Nov - 0654/23 - Question 30 - Extended)
% W3R E A
KE = %vaO

Wik Bo
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1. Which expression gives the kinetic energy of an object of mass m travelling at speed v?
A I xmxv
2
B 1 xmxv
C 1 x(mxvy
D (§xmx vy
(2025 Feb/Mar - 0654/22 - Question 30 - Extended)
2. 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 0.25v B 20v C 40v D 16v
(2022 May/Jun - 0654/21 - Question 30 - Extended; [F]/#i: 2022 May/Jun - 0654/22 - Question 30 - Extended. 2022 May/Jun - 0654/23 - Question
30 - Extended)
3. A paralympic athlete of mass 70 kg uses a wheelchair of mass 10kg in a race.
What is the kinetic energy of the athlete and wheelchair when they are moving at 6.0 m/s?
A 240J B 480J C 1440J D 2880J
(2024 May/Jun - 0654/22 - Question 30 - Extended)
4.

An object X with mass 2.0kg is moving with a speed of 4.0m/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 speed of object Y
object Y/kg m/s
A 0.50 16
B 1.0 8.0
Cc 8.0 2.0
D 16 1.0

(2025 May/Jun - 0654/23 - Question 29 - Extended)

FAE 8: 1BIf1. REE. INEXMB|RNM (5 ko voik)

AR RIS T 1 R AR I TR R RO R R . S SR Ry, W= Fs.

A BRI A T B R A L FFEHI, H1J=1Nm,
AR BRI I SE R TD . P = W, Mifir  HERW, B1W=1Ts",

HRRE T

AUH B RERLEN R L AL, S DRI RE RS I AR TR FLAY

What is a unit of energy?
A W B N C kg D J

(2025 Oct/Nov - 0654/11 - Question 29
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1. 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
(2026 May/Jun - 0654/12 - Question 30 - Core)
2. What is the unit of work and what is an equivalent combination of units?
unit equi\_/ale_nt
combination
A joule newton metre
B joule newton/metre
C newton joule metre
D newton joule/metre

(2025 May/Jun - 0654/21 - Question 29 - Extended)

A2 9! FIMT R EEREINREMLAN (Eik i)

e BT KSR HES R B B, ke LIRS RE Rt RE.
4% SRR ST A SV URRERS . To 2k shimie ot sh & il HiBAaE. BLRERIRAE)E T X 7y 5o
K FHRE FL A DGR G R A B RE . AT ZREE: RERMIRAR

AU I BLRE TR S He shile b e BUR AL AINTIN . SEE A R R TR I S A -

Which energy resource does not use a turbine and generator to produce electricity?
A geothermal

B nuclear fission

C solarcells

D wind
(2022 May/Jun - 0654/11 - Question 32 - Core; [f]f#i: 2022 May/Jun - 0654/12 - Question 31 - Core. 2022 May/Jun - 0654/13 - Question
31 - Core)
i HbFARE RIS S O B RE B XY AT 2R B . XURB I 53y, =B A Sk 3 & B
X PHAE FLHUR DGRV TG RER AL R RE . A Fe ZEiREe Rl & sbL.
[/ G OF
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1.

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

(2024 Feb/Mar - 0654/12 - Question 30 - Core)

R 10: BIEFAY). BEERBMRERITEE (FIFA kA kok)
YOI T S BRI HE i, SERE SR s F OWWE, m R
g WEGE. L .
7 M ] A B O Bl B L WBLT3F. ¢ Bls ik, PG W
i Bk MR g = gt = Pl SORWATAL. 5 R AU B 100%.
BRI DI T 195 BT A BRE, MAMIIRA TR Wmo2, A e
% m?,

Bt Wopn = Fh=mgh; P % ]—"{nput =TJA
R IR R B SRR R BRI . SsRARTH DDA N TR . SR SR
R

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 12m vertically?

A 24s B 6.0s C 24s D 60s

(2022 May/Jun - 0654/21 - Question 31 - Extended)

R miRTHIhA
W, = Fh = 4000 x 12 = 4.8 x 10* J

u

HIIE R R
t = Yo — 48x10% _ ¢ ¢
3k D,

X4 5]

1.

The power of sunlight falling on each m? of a solar panel is 200W.
The solar panel has an area of 2.0m?.

The efficiency of the solar panel is 20%.

What is the useful power output of the solar panel?

A 80W B 400W C 500w D 2000W
(2025 Oct/Nov - 0654/21 - Question 30 - Extended)
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A system uses a 250 W electric motor to lift a 50N load through a height of 4.0m in 3.0s.

What is the efficiency of this system?

A 27% B 38% C 63% D 67%

(2026 Feb/Mar - 0654/22 - Question 29 - Extended)

A hydroelectric energy storage scheme stores energy by pumping water up a mountain into a
lake behind a dam.

In 1.0s, 10000 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 1.0s?
A 9.0x10°J B 25x10°J C 9.0x10°%J D 25x10"J

(2023 Oct/Nov - 0654/21 - Question 31 - Extended)
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A brick falls from rest at a height of 45 m above the ground.

The acceleration of free fall g is 10m/s% There is no air resistance.
What is the speed of the brick as it hits the ground?

A 95m/s B 21m/s C 30m/s D 450m/s
(2023 Oct/Nov - 0654/22 - Question 31 - Extended)
i A, HURESFIE.
mgh = %va
v = +/2gh
=2 x10 x 45
=30 m/s. ik Co
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1. A rope is used to pull a block of mass 25kg 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.
5.0m i
force from rope i
1 [3.0m
block s, |
What is the increase in gravitational potential energy of the block?
A 125J B 750J C 1000J D 1250J
(2024 Oct/Nov - 0654/22 - Question 30 - Extended)
2.

When a ball is kicked vertically upwards, its initial kinetic energy is 12J. 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 4.0J of work is done to increase the gravitational potential energy of the ball.
B 4.0J of work is done to overcome air resistance.

C 20J of work is done to increase the gravitational potential energy of the ball.
D

20J of work is done to overcome air resistance.

(2024 Oct/Nov - 0654/11 - Question 30 - Core)
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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 x area of contact with the ground

mass of block
area of contact with the ground

C weight of block x area of contact with the ground

weight of block
area of contact with the ground

D

(2026 May/Jun - 0654/11 - Question 30 - Core)
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1. Atmospheric pressure is 1.0 x 10°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 14N B 1.7x10'N C 35x10'N D 7.1x10°N
(2025 May/Jun - 0654/22 - Question 30 - Extended)
2.

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 0.20m? B 5.0m? C 98m? D 980m?

(2023 May/Jun - 0654/22 - Question 30 - Extended)
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A chair of weight 40 N rests on four legs. Each leg has an area of contact with the floor of 10 cm?.

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

A 1.0N/cm? B 4.0N/cm? C 16N/cm? D 40000N/cm?

(2026 Feb/Mar - 0654/22 - Question 30 - Extended)

A rectangular block weighs 1200 N and has the dimensions shown.

10cm

8.0 c:w\

[ e
- -
1

15cm

What is the minimum pressure that the block can exert on the ground by standing on one of its
faces?

A 1.0N/cm? B 8.0N/cm? C 10N/cm? D 15N/cm?
(2023 Oct/Nov - 0654/22 - Question 30 - Extended)

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?

A | beaver 270 290
B |cat 41 29
C | duck 16 72
D | mouse 0.19 0.12

(2026 May/Jun - 0654/13 - Question 30 - Core)

The diagram shows a cuboid box resting on the ground. The dimensions of the box are shown.

0.50m

A - )/04(0 m

—

0.50m

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

A 50N B 10N C 250N D 500N
(2023 May/Jun - 0654/23 - Question 29 - Extended)

85



AE 2: AR NSEMERAIEEREE (Eik kyioyt)

ik FrmEAER MR R, & p = 5.

H p =5 REME T RS, F IREETHMERN T, A bMEe, RRepe
1 Pa = IN/m?,

TE F AR, p 5 AR s fE AR, p 5 F IER.

g AR WARTR: R
BHMIZ S ER. BB RN, B p = § L.
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Bl 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 Dby increasing the person’s weight
(2023 Oct/Nov - 0654/13 - Question 29 - Core)
R NWER F AL, FEEEMmEER A HK.
Hﬂp = % %a" F Z:ﬁﬁd‘a Ai%j(a p ?}ﬁ/J\O
ik Ao
ARSE )
1.

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.

(2025 May/Jun - 0654/12 - Question 29 - Core; [a]/i: 2025 May/Jun - 0654/13 - Question 29 - Core)
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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 20p D 4.0p
(2026 May/Jun - 0654/22 - Question 31 - Extended)
3. A cylinder of weight W and cross-sectional area X exerts a pressure P on the ground.
\ground
X
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
(2026 Feb/Mar - 0654/12 - Question 30 - Core)
4.

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
(2023 Oct/Nov - 0654/12 - Question 30 - Core)
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A force of 10N is applied to a piston of area 0.10m? causing a pressure. This pressure is
transmitted through a fluid to a piston of area 2.0 m?.
What is the force on this piston?
A 20N B 20N C 200N D 2000N
(2022 May/Jun - 0654/22 - Question 29 - Extended)
%'mp=Eﬁ
0 10 = 100 Pa,

P 285 P VA A% 326 1) s B A 4
F=pA=100 x 2.0 = 200 N,

Hiik Co

A4 FREERENEEREREEEREER (Fk i)

JES AR B, p =5, Hob FOAREEMS, A B2 hER, iR
ik o

YR E BTG AR B N, SRR T2 S TARSE T Hm = pV. G =mg W]
KETT.

HHFE YA E R B AR, n MRS TRER ) EEAp=nmg; ZHEE ERRRG
B, n BUB R AR K .

EZ: MR (Pa); nm;

Vo0 A H B S ARREAE R AR L, R SCRE R, SeRE RS BER,

A brick pas a mass of 1.5kg. It rests on the ground and the area of contact with the ground is
0.030m".

A stack of such bricks is made by placing the bricks on top of each other, as shown.

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 = 10N /kg

A 11 B 12 Cc 114 D 256

(2022 Oct/Nov - 0654/23 - Question 29 - Extended)
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1.

A student places four identical beakers on a bench.

Two beakers contain salt water of density 1.1g/cm® and two beakers contain pure water of

density 1.0g/cm®. The quantity of water in each beaker is shown.

Which beaker exerts the greatest pressure on the bench?

A B C D
150cm? 100cm? 150cm?
of salt of salt of pure
water water water

(2024 May/Jun - 0654/11 - Question 30 - Core)
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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.
(2022 Oct/Nov - 0654/13 - Question 32 - Core)
fil: RN KA RN, IK 5T B i o
Wi K BRI, KPREEZ B
ik Do
RS
1.

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

(2026 May/Jun - 0654/11 - Question 32 - Core)
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The more energetic molecules of a liquid are escaping from its surface, causing the liquid to cool.

What is happening to the liquid?

A

B
Cc
D

It is boiling.
It is condensing.
It is evaporating.

It is melting.

(2024 Feb/Mar - 0654/22 - Question 31 - Extended)

Which statement describes the behaviour of particles during the evaporation of a liquid?

A

B
C
D

Only the more energetic particles escape.

Particles bond together.

Particles move closer together.

The least energetic particles escape first.

(2025 Oct/Nov - 0654/12 - Question 31 - Core; [A]#i: 2025 Oct/Nov - 0654/13 - Question 31 - Core)

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

(2025 May/Jun - 0654/12 - Question 31 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 31 - Core)

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

o 0O W >

condensation
condensation

evaporation

evaporation

less energetic
more energetic
less energetic

more energetic
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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

o 0O W >

less energetic particles
less energetic particles

more energetic particles

more energetic particles

decreases
stays the same

decreases

stays the same

Why do they feel cold?

A

B
Cc
D

Water gives out heat as it evaporates.

Water takes in heat as it evaporates.

Water vapour gives out heat as it condenses.

Water vapour takes in heat as it condenses.

A liquid starts to evaporate.

(2025 Oct/Nov - 0654/23 - Question 31 - Extended)

Someone wearing wet clothes can feel cold even on a warm day.

(2023 Oct/Nov - 0654/11 - Question 32 - Core)

Which molecules escape and what happens to the temperature of the remaining liquid?

molecules
that escape

temperature of
remaining liquid

o 0O W >

less-energetic
less-energetic

more-energetic

more-energetic

decreases
increases
decreases

increases

(2024 Oct/Nov - 0654/22 - Question 31 - Extended)
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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?

A
Cc

temperature

time

(2026 Feb/Mar - 0654/12 - Question 31 - Core)
B TR TS h R RR ET  TTK
H I C MR, Tl C SRR P 3 aE i K. Wik Co

X343
1. 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.

(2026 Feb/Mar - 0654/22 - Question 31 - Extended)

2.

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

(2022 Oct/Nov - 0654/23 - Question 33 - Extended)



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

(2024 Oct/Nov - 0654/23 - Question 31

Some gas is put in a sealed metal container of constant volume.

The gas is now cooled.

- Extended)

What happens to the average speed of the gas molecules, and what happens to the pressure of

the gas”?
average speed
pressure of gas
of molecules
A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2023 Feb/Mar - 0654/22 - Question 31

Gas is trapped in a container.

The piston is moved to the right. The temperature of the gas does not change.

gas ‘
T~ | | —— piston moved
to the right

Which statement about the gas is correct?

A

B
C
D

The kinetic energy of the gas particles decreases.
The kinetic energy of the gas particles increases.
The pressure of the gas decreases.

The pressure of the gas increases.
(2025 Feb/Mar - 0654/22 - Question 31
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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.

The gas particles collide with the walls of the container at lower speed.

B
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.

(2026 May/Jun - 0654/22 - Question 32 - Extended)

What happens to the speed of the molecules of the gas and to the pressure of the gas?

(2023 Oct/Nov - 0654/12 - Question 32 - Core)

7. A gas is contained in a cylinder of constant volume.
The gas is cooled.
speed of pressure
molecules of gas
A decreases decreases
B decreases increases
C increases decreases
D increases increases
8.

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

o 0O m >

collisions harder only

collisions harder only

collisions more frequent and harder

collisions more frequent and harder

collisions more frequent and harder
collisions more frequent only
collisions more frequent and harder

collisions more frequent only

(2023 Oct/Nov - 0654/23 - Question 32 - Extended)
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The diagram shows the change in the arrangement of the atoms in a substance that is changing
state.

changes to

Eece

What is the change of state?

A boiling

B condensation
C melting

D solidification

(2022 Feb/Mar - 0654/12 - Question 32 - Core)

fig: PR R HASIAHN , FORBES: AR R E AN, RS,
MRS RS, AT NEER . HE Do

SRS
Which term describes a gas changing into a liquid?
A boiling
B condensation
C evaporation
D melting
(2023 May/Jun - 0654/11 - Question 33 - Core)
2. Which labelled arrow on the diagram represents condensation?
A
liquid *——— gas
B
N4
solid
(2025 Oct/Nov - 0654/11 - Question 31 - Core)
3.

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

(2024 Oct/Nov - 0654/12 - Question 32 - Core; [f)fi: 2024 Oct/Nov - 0654/13 - Question 32 - Core)
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The diagrams represent the arrangement of molecules in three states of matter. Arrows P and
Q represent two changes of state.

Which row identifies the changes of state?

P Q
A evaporation condensation
B evaporation solidification
C melting condensation
D melting solidification

(2023 May/Jun - 0654/23 - Question 32 - Extended)

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.

(2025 May/Jun - 0654/22 - Question 32 - Extended)
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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.

(2022 Oct/Nov - 0654/21 - Question 33 - Extended)
fE g WA SARBIAR AR, TEAILG AR ) 5 AR (A ) BB ANAE I L [ AR A AR
RN, WK, SRR

WL Ao
RS E )
1. 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
(2024 Feb/Mar - 0654/22 - Question 32 - Extended)
2,

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.

(2023 Oct/Nov - 0654/12 - Question 33 - Core)
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A glass jar in a warm room has a metal lid that is easy to remove.

The jar with the lid on is left in a refrigerator overnight.

glass jar

In the morning, the lid of the jar is difficult to remove.

metal lid

Which statement is an explanation of what happens when the jar is in the refrigerator?

A

B
Cc
D

The glass jar contracted more than the metal lid.
The metal lid contracted more than the glass jar.
The glass jar expanded more than the metal lid.

The metal lid expanded more than the glass jar.

(2024 May/Jun - 0654/11 - Question 32 - Core)

A copper disc has a hole at its centre that is slightly too small to fit over a copper cylinder.

copper cylinder

y )

How can the disc be fitted over the cylinder?

A

B
Cc
D

Cool the disc and then fit it over the cylinder.

copper disc

Cool the disc, heat the cylinder and then fit the disc over the cylinder.

Heat the cylinder and then fit it through the hole in the disc.

Heat the disc and then fit it over the cylinder.

(2024 May/Jun - 0654/12 - Question 32 - Core; [a]fi: 2024 May/Jun - 0654/13 - Question 32 - Core)

A gas in a balloon is heated at constant pressure.

What happens to the gas?

A

B
Cc
D

Its density decreases.
Its mass decreases.
Its temperature decreases.

Its volume decreases.

99
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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.

(2023 May/Jun - 0654/12 - Question 31 - Core; [f]#i: 2023 May/Jun - 0654/13 - Question 31 - Core. 2023 May/Jun - 0654/22 - Question
32 - Extended)
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1. 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.

(2025 May/Jun - 0654/21 - Question 31 - Extended)

2,

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

(2026 May/Jun - 0654/12 - Question 31 - Core)
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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?

paricios | Y e parils

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

(2026 May/Jun - 0654/23 - Question 31 - Extended)
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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

temperature where it takes place

pure liquid?
A
B
C
D

at a definite temperature
at a definite temperature
at any temperature

at any temperature

only at the surface of the liquid
throughout the liquid
only at the surface of the liquid

throughout the liquid

(2025 Oct/Nov - 0654/21 - Question 31 - Extended)
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1. 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.
(2026 May/Jun - 0654/21 - Question 31 - Extended)
2. Which row describes a difference between evaporation of a liquid and boiling of a liquid?
evaporation boiling
A | temperature of liquid | temperature of liquid
remains constant decreases
B | temperature of liquid | temperature of liquid
decreases remains constant
C | occurs throughout occurs only at the
the liquid surface of the liquid
D | occurs at a fixed occurs at any
temperature temperature

(2026 May/Jun - 0654/23 - Question 32 - Extended)
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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.
(2024 Oct/Nov - 0654/21 - Question 32 - Extended)
fi#: WIBUASRE SN, Bl HORL R € AL E TR SN, ASREAH EHE I .
BA X R FRER P 2 E 2.
Hik Do
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1. Which states of matter are easily compressed?
A gases and liquids
B gases only
C liquids and solids
D solids only
(2026 May/Jun - 0654/11 - Question 31 - Core)
R 8 ATIRPEEAE (Fk i)

W5 H 1 25 R W AS I AR AL AR A A R A I s

TE—E RS T, AW BUE AP e e R, IRBERR o
L tEE R BhREETAYTEER M REERAIAT °C B K.

B N BSR BhA
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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

(2022 May/Jun - 0654/11 - Question 33 - Core; [i]@: 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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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

(2022 May/Jun - 0654/12 - Question 32 - Core; [a]fi: 2022 May/Jun - 0654/13 - Question 32 - Core)

DIERRER ST, SRECIRARE T SO SRR L b RE RO K B

ﬂ@Do
ARSE 22
1. What is a thermocouple used to measure?
A expansion
B pressure
C resistance
D temperature
(2023 Oct/Nov - 0654/21 - Question 32 - Extended)
2. 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

(2024 Feb/Mar - 0654/12 - Question 31 - Core)
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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
(2023 Oct/Nov - 0654/22 - Question 33 - Extended)
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1.

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

decreases decreases
decreases increases

increases decreases

O 0O W >

increases increases

(2022 Oct/Nov - 0654/22 - Question 32 - Extended)

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
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(2023 Feb/Mar - 0654/22 - Question 32 - Extended)

A 3 FRIBEERAERTESABINE (ki)

L AIIE S

L5 HIRTE; BEE, Wik
VAN 8 E A A R R B
Py
= o

Bl 1

The results are shown.

LY BRI, IR EEREI R EAR: R AERERN,, R, B .
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A sample of liquid cools for 20 minutes. Its temperature is recorded every 2 minutes.

I ) A% - I S B RS I, S EL A 4R 1L BE 2 753 T J B R~

time/minutes 0 2

4

6 8 10 12 14 16 18

20

temperature/°C | 90.8 | 80.9

74.1

674|619 | 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

fiE: R,

t = 16 minf}, T = 48.5 °C;
t = 18 minl}, T =47.3 °C;
t = 20 minf}, T = 46.1 °C,

AR BETELS minfi R HIAREREIG, R IUERT S
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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
(2023 Oct/Nov - 0654/11 - Question 33 - Core)
i RISk RS, AEPRATILBRERK T, £ SAXNREAELE,
PRI AT ES BT, AEdE I H S AE .

e Do
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1. 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
(2025 Oct/Nov - 0654/12 - Question 32 - Core; [fifi: 2025 Oct/Nov - 0654/13 - Question 32 - Core)
2.

What is a method for the transfer of thermal energy through a vacuum?
A conduction
B convection
C insulation
D radiation
(2025 Oct/Nov - 0654/11 - Question 32 - Core)
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What is the main method of thermal energy transfer in liquid water?
A boiling

B conduction
C convection
D

radiation

(2025 Oct/Nov - 0654/22 - Question 32 - Extended)

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
(2023 Oct/Nov - 0654/13 - Question 32 - Core)

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 Dby radiation only
D

by convection and radiation
(2024 Oct/Nov - 0654/23 - Question 32 - Extended)

In which situation is convection the main method of thermal energy transfer?

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

(2025 Feb/Mar - 0654/12 - Question 32 - Core)

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

(2026 May/Jun - 0654/13 - Question 31 - Core)
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10.

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\_ ‘/glass

vacuum
/

Which methods of energy transfer are prevented by the vacuum?

A

B
Cc
D

conduction and convection only

conduction and radiation only

convection and radiation only

conduction, convection and radiation

(2025 May/Jun - 0654/12 - Question 32 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 32 - Core)

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

B
C
D

conduction through the metal pan and convection in the water

convection through the metal pan and conduction in the water

convection through the metal pan and radiation in the water

radiation through the metal pan and conduction in the water

(2024 Oct/Nov - 0654/22 - Question 32 - Extended)

Two methods of cooking are grilling under a red-hot heater and frying in a shallow metal pan.

heater

method 1: grilling

food shallow

method 2: frying

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

(2023 May/Jun

+0654/12 - Question 32 - Core; [a]/i: 2023 May/Jun - 0654/13 - Question 32 - Core. 2023 May/Jun - 0654/22 - Question 33

- Extended)
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1.

A
B
Cc
D

12.

Which statement about the transfer of thermal energy is correct?

Thermal energy transfer by radiation involves mainly ultraviolet radiation.

Thermal energy transfer by radiation requires a medium to travel through.

The main method of thermal energy transfer through gases is conduction.

The main method of thermal energy transfer through liquids is convection.

(2025 May/Jun - 0654/11 - Question 31 - Core)

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

(2025 Feb/Mar - 0654/22 - Question 32 - Extended)
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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.

thermal energy

vy

(J\‘>

)
wood —_| % L] iron

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
(2022 Feb/Mar - 0654/12 - Question 33 - Core; [f]#i: 2022 Feb/Mar - 0654/22 - Question 31 - Extended)
fl s ARBPRBRIG A, PARETEH il it 4 Sk .
BRECAM I SHARE 158, HRAE F 2RI E 2 Po K A

X943
1. 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

(2025 Feb/Mar - 0654/12 - Question 31 - Core)

2.

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
(2025 May/Jun - 0654/11 - Question 32 - Core)
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Which material is a good thermal conductor?
A aluminium

B cardboard
C rubber
D

wool

(2025 May/Jun - 0654/23 - Question 30 - Extended)

Which material is a poor thermal conductor?

A air

B aluminium
C copper

D iron

(2024 Oct/Nov - 0654/11 - Question 32 - Core)

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
tank C —/ —Q
C / i
/ 39\
C - wax
/ /
/ // (G
/ plastic

wood
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

(2026 May/Jun - 0654/12 - Question 32 - Core)
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6. 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

(2025 Feb/Mar - 0654/22 - Question 33 - Extended)
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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.

Q

hot metal ball
e
| /'/WOOd

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

(2022 Oct/Nov - 0654/11 - Question 33 - Core; [A]#i: 2022 Oct/Nov - 0654/12 - Question 33 - Core. 2022 Oct/Nov - 0654/13 - Question
33 - Core)
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1. 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
(2024 May/Jun - 0654/21 - Question 32 - Extended)
2. One cause of air movement in the atmosphere is convection.
Which statement describes air that rises in the atmosphere due to convection?
A ltis cooler and less dense than the surrounding air.
B Itis cooler and more dense than the surrounding air.
C Itis warmer and less dense than the surrounding air.
D Itis warmer and more dense than the surrounding air.
(2022 Oct/Nov - 0654/22 - Question 33 - Extended)
3.

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

7 |

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.

(2023 Feb/Mar - 0654/12 - Question 33 - Core)
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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.

warmer air

cooler air

land

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

(2025 May/Jun - 0654/23 - Question 31 - Extended)
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

boiler boiler

boiler boiler

heat heat

(2024 Oct/Nov - 0654/12 - Question 33 - Core; [6)@i: 2024 Oct/Nov - 0654/13 - Question 33 - Core)
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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.

3 s
W X
= water
\Z YJ

Which two actions can each, on their own, cause this convection current?

A

B
Cc
D

cooling the water at W or heating the water at Y

cooling the water at W or heating the water at Z

cooling the water at X or heating the water at Y

cooling the water at X or heating the water at Z

(2024 May/Jun - 0654/11 - Question 33 - Core)
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Solid metals transfer thermal energy by conduction.

Which conduction process occurs only in metals?

A

B
Cc
D

Atoms move freely through the solid and carry energy.
Atoms vibrate about fixed positions and pass energy to neighbouring atoms.
Electrons move freely through the solid and carry energy.

Electrons vibrate about fixed positions and pass energy to neighbouring electrons.
(2022 May/Jun - 0654/22 - Question 33 - Extended)
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1.

A solid metal transfers energy by thermal conduction.

What causes this transfer?

A

B
Cc
D

atomic lattice vibrations and movement of delocalised electrons
atomic lattice vibrations only
movement of delocalised electrons only

change in density of the metal

(2026 May/Jun - 0654/21 - Question 32 - Extended)

Which statement explains why metals are better thermal conductors than non-metals?

A

B
Cc
D

Atoms in metals are fixed in a lattice by bonds.
Atoms in metals vibrate about fixed positions.
Metals contain free electrons.

Metals contain free protons.
(2023 Oct/Nov - 0654/23 - Question 33 - Extended)

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?

o 0O m >

atoms delocalised electrons
move throughout the metal move throughout the metal
move throughout the metal vibrate about fixed positions

vibrate about fixed positions move throughout the metal

vibrate about fixed positions vibrate about fixed positions

(2026 May/Jun - 0654/22 - Question 33 - Extended)

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 movement of
lattice vibrations 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

(2025 May/Jun - 0654/21 - Question 32 - Extended)
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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

(2025 Oct/Nov - 0654/23 - Question 32 - Extended)
fi s PSRN R RHER ST I BE 1S, AR RE AL D, B TEZEE B IR HE . 0 Do
BSED

1. Which surface reflects the most thermal radiation?
A ablack, dull surface
B a black, shiny surface
C a white, dull surface
D a white, shiny surface
(2025 May/Jun - 0654/22 - Question 31 - Extended)
2,

Which surface is the best absorber of thermal radiation?
A dull black

B dull white

C shiny black

D shiny white

(2025 May/Jun - 0654/21 - Question 33 - Extended)
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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.

(2023 May/Jun - 0654/21 - Question 31 - Extended)
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A vacuum flask uses a vacuum between two shiny surfaces to keep a drink hot for a long time.

glass walls with
silvered surfaces

hot drink—_| | ——Vvacuum
\ J
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

(2023 Oct/Nov - 0654/21 - Question 33 - Extended)
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1.

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 B Cc D
dull dull shin shin
lid y Y lid
) | | |
/water\\ /water\\
S ~—

(2026 Feb/Mar - 0654/12 - Question 32 - Core)

120



T 11 KK SRGRRE

| 1.1 55K SiR5RKE

A P NEEMEERIE. RHEAERK ik kk k)

PRI A A e — U 5 P L B B KBRS s 7RI, R 2 B PRI B A .
B N JETRARHE 7 AR 4B A J= el 1 13 X S 1 R 8 o R N 0 TSR 3 5 Rt 0 3 SO
WA f S LI ] Pl I R — R SRR D AN, BAALRRSE (Hz) s XHE—F N, v = fA, MM
PAAITA ] m s Hz. m.

UG B A5 U EL R S A
BR: PHOLE: R 2

L H DL | A P (o B R TE R Sk L S 20 T B LA K A8 5 A AR IR AR AR K TR R

APRE

What is the name of the distance between two consecutive crests of a water wave?
A amplitude

B frequency

C speed

D wavelength

(2023 May/Jun - 0654/12 - Question 33 - Core; [a]fi: 2023 May/Jun - 0654/13 - Question 33 - Core)
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1.

The diagram represents a transverse wave.

Which labelled arrow represents the wavelength of the wave?

(2023 Oct/Nov - 0654/13 - Question 33 - Core)

121



A tank contains water.

] [~ initial level

of water
tank \[ ]

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

(2026 May/Jun - 0654/13 - Question 32 - Core)

Which wave diagram shows the amplitude X and the wavelength Y of a wave?

B

(2025 Oct/Nov - 0654/12 - Question 34 - Core; [f]@i: 2025 Oct/Nov - 0654/13

The diagram represents a wave.

A
displacement

IR

How many wavelengths are there between X and Y?

Ag B 1 C1l
3 2

(2024 Oct/Nov - 0654/12 - Question 34 - Core;
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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
(2024 Feb/Mar - 0654/12 - Question 32 - Core)

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

(2024 May/Jun - 0654/21 - Question 33 - Extended)
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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
(2023 Feb/Mar - 0654/12 - Question 34 - Core; [6]f#i: 2023 Feb/Mar - 0654/22 - Question 33 - Extended)

fi#: 8230 s Wil Y sEBIEEC R n,
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f=3

BB AR AL N Y SRR, BB . ik B

ARSE )
1. 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
(2025 Feb/Mar - 0654/12 - Question 33 - Core)
2. A wave passes a rock in the sea. Five complete wavelengths pass the rock in 20s.
What is the frequency of this wave?
A 0.25Hz B 4.0Hz C 15Hz D 100Hz
(2025 Oct/Nov - 0654/21 - Question 32 - Extended)
3.

A wave has a frequency of 3.0 MHz and a speed of 1500 m/s.
What is the wavelength of the wave?

A 50x10%*m B 0.50m C 500m D 4500m
(2023 May/Jun - 0654/21 - Question 33 - Extended)
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The diagram shows a water wave seen from above.

One wavefront (crest) is made every 0.50s.

wavefronts
(crests) %%\

6.0cm

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
(o 2.0 3.0
D 2.0 6.0

(2022 Feb/Mar - 0654/12 - Question 34 - Core)

5. A water wave travels at a steady speed of 4.0m/s and passes a stationary boat.
boat
wave
direction

Four wave crests pass the boat every 2.0 seconds.

What is the wavelength of the wave?
A 05m B 1.0m C 20m D 80m

(2026 Feb/Mar - 0654/12 - Question 33 - Core)

AiA 3 X RERIE S RFBRRIIRE (ko)

Perefefd b et DMEEWIT.
XPUBRBE, A BOFTE AT ALEME_ . REERRSEA % T R 3l
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L5 SE R

AU BB KT &R B NEREREE BN Sa X 0 B i e R T TR A1/NER IR 3 77 16 o

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.
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(2025 Oct/Nov - 0654/12 - Question 33 - Core; [f]fi: 2025 Oct/Nov - 0654/13 - Question 33 - Core)
i BB RRIE LR R, BB
A%h, PfGhheR; B A4S, EAMEEMIG CXF; D&, VIR &
ik Co
AR
1.

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.

(2025 May/Jun - 0654/12 - Question 33 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 33 - Core)

fAA 4 LEBARAN G M SEEAEE S EMNK (kv Yodo)

R AL BRIR SIS 1 -5 e A 1540 7 16 ) 5% AR A E o
PRBNTT 1 SR R Wi MR
i TELHPIR TR, H IR TIBE.

wE: WA P

I VBT IR BT [ R ) 3 7 B SE LA E P AT

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 vibration

direction of particle
of wave
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

(2024 May/Jun - 0654/22 - Question 33 - Extended)
fiE: BRI IRENTT ) 5 A RE T 1 PAT . OB .
FMRIYE, SR
Hiik Bo
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1. 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

(2025 Oct/Nov - 0654/22 - Question 33 - Extended)

A5 LIRS EEFIBATHEE (FHik o)

e 188 3 P Il 1 A 47 5 170 1) A U I R B R Bk D AT 4 o

AR RE U N S5ETE w BN R ANGGE: &l AR
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BAfL

R K AR

AH MBI AR AE JE ) D IhT IR, SEbb s A 55 w BRI R /N

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

Y
Y

(2025 May/Jun - 0654/22 - Question 33 - Extended)
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1.

The diagram shows a water wave diffracted through a gap in a barrier.

The wavelength of the wave is 1 and the width of the gap is w.

A

i
-

S
|

Alem w/cm
A 1.0 20
B 1.0 4.0
Cc 2.0 2.0
D 2.0 4.0

Which row shows values of 4 and w that produce the greatest diffraction?

(2026 May/Jun - 0654/22 - Question 35 - Extended)

FAEY 6: TSR SRR AL
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VN 8 H IR S A o R A BRI EI, SELLENG AT A, B RRRE AR R v =

FX AW -

the wave.

medium 1

original
wave direction

A wave passes from medium 1 into medium 2. The diagram shows the change in direction of

medium 2

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 27?

frequency wavelength
A | decreases decreases
B | decreases increases
C | no change decreases
D | no change increases

fE: R, RN

(2026 May/Jun - 0654/22 - Question 34 - Extended)
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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

(2026 May/Jun - 0654/11 - Question 34 - Core)
fiE: W CHIB AR AR RAR IO W & 3. 1B 4.
H1 400 nm < 500 nm < 600 nm 13, =PGBI 15 B LLH T TR UCHES -
400 nm X R4, 500 nm Xf R 4¢€S, 600 nm X R
Hilik Co

A2l 8: A= X HIREN S RIREEERGE (kY dok)

HBIEAT N, FEASPYL___ &%, $EHh 3.0 x 10° m/s.
AR W ERRLAVEN R B RETE R A PR

PO LA Fp R BRI, 7 e ) W e R 7 7 B2 v 1 4
Bk MR PR

R B LR T D P LA S A B R T TE LS T A R
&1

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
(2024 May/Jun - 0654/23 - Question 34 - Extended)
f#: LLAMR. MNERTER. AR X B4 WG PRI oL r i3 A v e . YE 25 ARk B R 1Y
77 3.0 x 10% m/s.
PPN, ARETEE R PG, I ToR IS P I A RE TR 25 DN [ 5 B 1% 4%
Wk Do
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The diagram shows a ray of light travelling from glass into air.
Which labelled arrow shows the path of the light in the air?

B
A

air
glass

ray of light
(2024 May/Jun - 0654/12 - Question 33 - Core; [7]/%i: 2024 May/Jun - 0654/13 - Question 33 - Core)
B MBS, BRI, PrEegm BEL.
P AR T NG A, RIS P E TR, XY Do
Hik Do
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1.

Which diagram shows the refraction of a light ray as it travels from air into glass?

A

air | glass

air | glass

B

air | glass

air | glass

(2026 May/Jun - 0654/13 - Question 33 - Core)

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?

light
g A

:
I

1

1

1

|

. 1
air |
water .
1

1

1

|

1

1

1

|

1

Cc
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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?
ray of light

/block of glass

ANNNAN

A ray of light enters a parallel-sided glass block.

(2025 Oct/Nov - 0654/11 - Question 34 - Core)

At which labelled point does the ray leave the block?

A B o

& & P
A 4 A 4 A 4

[ Hw)

| __glass block

ray of light

(2023 Oct/Nov - 0654/11 - Question 34 - Core)
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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

(2024 Oct/Nov - 0654/11 - Question 33 - Core)

Light passes from air through a solid glass block and back into the air.

Which diagram shows the path of the light?
\ ] \ B

glass— glass—

block block

X %
hN N

glass— [ glass — [
block block

X f

(2023 May/Jun - 0654/23 - Question 34 - Extended)
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A ray of light travels from glass into air.

normal

air

ray of
light

glass

In which direction is the light refracted and how does the speed of the light change?

direction of refracted light

speed of light

bends away from the normal
bends away from the normal

bends towards the normal

o 0O W >

bends towards the normal

decreases
increases
decreases

increases

(2024 Oct/Nov - 0654/21 - Question 33 - Extended)

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

(2024 Oct/Nov - 0654/23 - Question 33 - Extended)

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

135
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10. 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 cg respectively.

P Q R

Which list compares the speeds of light in the three mediums in order from lowest to highest?
A cp—>cq—cCRr
B cpr—>cr—oCa
C ca—>cp—cr

D CR —> Cq— Cp

(2025 May/Jun - 0654/21 - Question 34 - Extended)

18 2 BINGIHEIRIAHE, BSIRFALLE (kK ko)

&
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B WmAA 2R FT
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m

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.
(2022 Feb/Mar - 0654/22 - Question 32 - Extended)
i AR BRSO RIS R B AT ST R A B, HNS A @ KT IRA A e, B
1> Co

Hiltik Co
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1.

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

B
C
D

The light passes from air into water and no light is reflected.
The light passes from air into water and the angle of refraction is 90°.
The light passes from water into air and no light is reflected.

The light passes from water into air and the angle of refraction is 90°.

(2025 Oct/Nov - 0654/21 - Question 35 - Extended)

Which statement describes the term critical angle?

A

B

the largest angle of incidence in a denser medium for which refraction into a less dense
medium occurs

the largest angle of incidence in a less dense medium for which refraction into a denser
medium occurs

the smallest angle of incidence in a denser medium for which refraction into a less dense
medium occurs

the smallest angle of incidence in a less dense medium for which refraction into a denser
medium occurs

(2025 Oct/Nov - 0654/23 - Question 33 - Extended)

Which diagram shows a ray of light undergoing total internal reflection?

A

B
air /

air
glas,s/A\ glass

incident incident
ray ray

D
glass glass /
air air A

incident incident
ray ray

(2024 May/Jun - 0654/23 - Question 33 - Extended)
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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

ray of light

Which statement explains why this happens?

A

B
C
D

Angle h is greater than the critical angle.
Angle i is greater than the critical angle.
Light cannot travel through a vacuum.

The ray of light is travelling along the normal.

(2026 May/Jun - 0654/22 - Question 36 - Extended)

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

B
C
D

All of the light emerges into the air.
All of the light is reflected back into the block.
Some of the light emerges into the air and some is reflected back into the block.

Some of the light is reflected back into the block and some travels along the edge of
the block.

(2026 Feb/Mar - 0654/22 - Question 34 - Extended)

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

B
C
D

It is all refracted with an angle of refraction of 49°.
It is partly reflected and partly refracted.
It is totally internally reflected with an angle of reflection of 50°.

It travels along the surface of the water.

(2024 Oct/Nov - 0654/22 - Question 33 - Extended)
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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?

glass

(2025 May/Jun - 0654/23 - Question 33 - Extended)

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 B
air i air |
diamond ' diamond '
30°! |
1 20°
C D

air / air /
diamond ' diamond I
30° |
| 20°

(2022 Oct/Nov - 0654/21 - Question 34 - Extended; [&]@i: 2022 Oct/Nov - 0654/22 - Question 34 - Extended; [f]fi: 2022 Oct/Nov - 0654/23
- Question 34 - Extended)
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Light from an underwater lamp is refracted at the surface of water.

Which labelled angle is the angle of refraction of the light?

i
1
1
1
1
1
|
i - water
1
1
1
1
1
1

underwater lamp
(2022 Oct/Nov - 0654/13 - Question 34 - Core)
fil: e MoK 28R, R BT R T L.
Pt ARSI R BIR&R R Ie M, sl Co Wk Co
RS E 22
1.

Light travels from air into water.

normal

air

water

What are the names of angle X and angle Y?

angle X angleY
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

(2025 May/Jun - 0654/12 - Question 34 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 34 - Core)
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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?

A B

light normal

o

plane mirror

C D

normal normal

light light

2

s

plane mirror plane mirror

(2025 Feb/Mar - 0654/12 - Question 34 - Core)

A ray of light strikes a plane mirror.

30°
ray of light
/
mirror
What is the angle of reflection of the ray?
A 150° B 90° C 60° D 30°

(2025 Oct/Nov - 0654/11 - Question 33 - Core)

The diagram shows a ray of light passing from glass into air.

Two angles P and Q are labelled.

normal
P
glass i
air i Q
What is the angle of refraction?
A P B Q C 90°-P D 90°-Q

(2024 Feb/Mar - 0654/12 - Question 33 - Core)
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The diagram shows light hitting a plane mirror.

normal
incident i reflected
ray i ray NOT TO
i SCALE
: plane
' mirror

/

What is the angle of incidence?
A 40° B 50° C 80° D 100°

(2025 May/Jun - 0654/11 - Question 35 - Core)
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

| —glass—_| ;
block r

f | —glass—_|
block

(2025 Oct/Nov - 0654/12 - Question 35 - Core; [d]f@i: 2025 Oct/Nov - 0654/13 - Question 35 - Core)
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The diagram shows a ray of light which is reflected from a plane mirror.

normal —_

ray of light 60°

\

plane mirror

What is the angle of incidence and what is the angle of reflection?

angle of angle of
incidence/° reflection/°
A 30 30
B 30 60
Cc 60 30
D 60 60

(2022 Feb/Mar - 0654/12 - Question 35 - Core)

A4 MREEEZR, AREERERKMAESR (FZk k ki)
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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 15cm.
What is a suitable distance from the lens for the object to be placed?

A 10cm B 20cm C 30cm D 60cm

(2026 May/Jun - 0654/23 - Question 34 - Extended)
R HIBCRBE B ST v < fo
f=15cm, PUAETFHE v < 15 cm B 10 cmo #GE A
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1. 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 B
(2025 Oct/Nov - 0654/21 - Question 33 - Extended)
2,

Which ray diagram represents the formation of a virtual image I of an object O by a thin
converging lens?

A B

y A
—i
</

(2026 May/Jun - 0654/21 - Question 34 - Extended)
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A lens is used as a magnifying glass to form a magnified image of some writing on a page.

Cambridge | Sciences

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 1and2only B 1and3only C 2and3only D 1,2and3

(2022 May/Jun - 0654/23 - Question 34 - Extended)

The diagram shows how a thin, converging lens forms an image of an object.

One principal focus of the lens is labelled F.

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
(2022 May/Jun - 0654/21 - Question 33 - Extended)
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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?

converging
lens

object i
A B i principal
i focus
principal i
focus ' c D

(2026 Feb/Mar - 0654/22 - Question 35 - Extended)

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.

L

2f

A
-

The object is moved to position Q. The image produced is now virtual.

What happens to the image?

A

B
Cc
D

It changes from a diminished image to an enlarged image.
It changes from an enlarged image to a diminished image.
It remains a diminished image.

It remains an enlarged image.

(2023 May/Jun - 0654/23 - Question 35 - Extended)
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What is the definition of the refractive index n of a substance?

A speed of lightina vacuum

speed of light in the substance
B speed of lightin the substance

speed of lightina vacuum

c frequency of lightin a vacuum

frequency of light in the substance
D frequency of lightin the substance

frequency of lightin a vacuum
(2024 Feb/Mar - 0654/22 - Question 34 - Extended)

& WHEZHPEDEEN e, AFHREER ve
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1. 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 b56° D 57°
(2023 May/Jun - 0654/22 - Question 35 - Extended)
2,

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°

glass

air !
41° |
Which expression is equal to the refractive index of the glass?

sin41° B sin41° c sin 49° D sin 49°
sin 28° sin 62° sin 28° sin 62°

(2022 May/Jun - 0654/22 - Question 34 - 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.

normal

incident
ray

vacuum
plastic

refracted ray
What is angle X?

A 22° B 23° C 33° D 37
(2025 Oct/Nov - 0654/22 - Question 34 - Extended)

The diagram shows a ray of light passing from air into plastic. The sizes of four angles are given.

air

lastic
720 P

18°

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 16 D 17
(2023 May/Jun - 0654/21 - Question 34 - Extended)
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The diag

ram shows a ray of light passing from air into a transparent medium.
: normal
:r/
air 35° !
medium

70°

What is the refractive index of the medium?

A 0.50

B 0.61 C 24 D 28

(2023 Feb/Mar - 0654/22 - Question 34 - Extended)
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Which description is correct for the image of an object formed by a vertical plane mirror?

upright and larger than the object
upright and the same size as the object
upside down and smaller than the object

upside down and the same size as the object

(2022 Oct/Nov - 0654/11 - Question 34 - Core)

, BEMERER, BAZNIESLR.

1.

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

enlarged and inverted

B
C same size as the object and upright
D

same size as the object and inverted

(2024 May/Jun - 0654/22 - Question 34 - Extended)
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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 Theimage is enlarged (larger than the object).
D

The image is inverted (upside down).
(2024 Feb/Mar - 0654/22 - Question 33 - Extended)

3. 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)
(2023 May/Jun - 0654/12 - Question 34 - Core; [flfi: 2023 May/Jun - 0654/13 - Question 34 - Core. 2023 May/Jun - 0654/22 - Question 34
- Extended)
4. 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.
(2023 May/Jun - 0654/11 - Question 35 - Core; [f]#: 2023 May/Jun - 0654/21 - Question 32 - Extended)
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The diagram shows light passing through a thin converging lens.

Which labelled point is the principal focus of the lens?

}\/ D
lens

(2025 Feb/Mar - 0654/12 - Question 35 - Core)

B NBDRLPAT T M, mMaREGRITSE, b M EE
B =28 i Ae £ B C iz, #ok C.

RS
1. 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?
lens
|t A . |
= )
I\ !
object - B i: - C
i image
i y
\l -
' D '
(2025 May/Jun - 0654/11 - Question 34 - Core)
2.

The diagram shows light passing through a thin converging lens.

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

(2026 Feb/Mar - 0654/12 - Question 34 - Core)
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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.

ray of light

thin converging lens

What happens to the ray after it passes through the lens?

A

B
Cc
D

It continues in its original direction.
It travels away from the principal focus F.
It travels through the centre of the lens X.

It travels towards the principal focus F.

(2026 May/Jun - 0654/11 - Question 33 - Core)

The diagram shows the formation of an image of an object by a converging lens. Three points are

labelled X, Y and Z.

converging lens
I
I

object :

image

Which labelled point is a principal focus of the lens and which distance is the focal length?

principal focal
focus length
A Y XY
B Y xXZ
Cc z XY
D z Xz

(2024 Oct/Nov - 0654/23 - Question 34 - Extended)
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Bl 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.
(2025 Feb/Mar - 0654/22 - Question 35 - Extended)
i SR SRR TG SRIE K, R R ITEBR R Lo
AR, SBA—ERKR: BX: CH, SRBEVRHEBRARY N D&, BERAEEIERAE L.
Wk Bo

ARSE D)
1. What is the difference between a real image and a virtual image?
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 Areal image is always formed by a plane mirror.

D A virtual image can be shown on a screen, but a real image cannot.

(2025 May/Jun - 0654/22 - Question 34 - Extended)

2,

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.

(2025 May/Jun - 0654/23 - Question 32 - Extended)
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Which ray diagram shows the formation of a virtual image?

A B
n“ Aol i
1 image ; 4\\;\4
object | image object |
C
A ! object
! image image
object ! \‘\ !
1 o

(2025 Oct/Nov - 0654/23 - Question 34 - Extended)
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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

(2026 May/Jun - 0654/13 - Question 34 - Core)
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1. Which diagram shows the dispersion of white light through a glass prism?
A B
red light blue light
white blue light white red light
light light
C D
blue light red light
white red light white blue light
light light

(2026 May/Jun - 0654/12 - Question 33 - Core)

AAE10: WIREEEZSN, BRRALEKIER (Fik ko)

I 2 EREGEMTAT T EMBOCLST HaEE A, B f OB B AR
WEGEER, EORIEERIT A PRI LIS S o E B

BYAREDG O BEES IR wo Y u > f I, TRRREREAERE EH__ &, HEMNWE .
B f<u<2f BMEHUKR, Hu=2fBRER, Ju>2fME______ .

PIATEFE RAMESEHI B . BIAETT FE R B HB e/ ue f 0 KEE, HM om B m, [REHER A
[ —HAfr o

BE: 9 BISL: A

VA8 S H NI RES. SEAHPEAE, S HPAOCEIFRIGRITERN . el AT EhDE&
Hid k.

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?

! lens
A B ¢ D |
o o ¢ o ;
F :

(2022 May/Jun - 0654/12 - Question 34 - Core: [lfi: 2022 May/Jun - 0654/13 - Question 34 - Core)
i HMRRERVIERE b, USSR, WAL T E MR Z 5o
HISLBIOR, BYIBER f <u < 2f.
B B i F— 5 S E i |, ik B.
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1.

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.

(2024 May/Jun - 0654/21 - Question 34 - Extended)

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.

; converging lens

object '
n\>\/ i
F

me

Which statement about the image formed is correct?
A The image is diminished and inverted.

B The image is diminished and upright.

C Theimage is enlarged and inverted.
D

The image is enlarged and upright.

(2022 Oct/Nov - 0654/12 - Question 34 - Core)

The diagram shows light from an object passing through a converging lens to form an image.

|

y >

L=
obj F U\F\

Which description of the image is correct?

A diminished and inverted
B diminished and upright
C enlarged and inverted
D enlarged and upright

(2022 May/Jun - 0654/11 - Question 34 - Core)
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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
(2022 Oct/Nov - 0654/12 - Question 35 - Core)
fiE: PR MARB S HE A TR . Z0AMR. TG MR XS INEhi 4.
i ZLAMRS INTh ST A IARAR I K o

G Bo
FXI%:3)
1. Which electromagnetic waves have the lowest frequency?
A gamma
B infrared

C ultraviolet

D radio

(2024 Oct/Nov - 0654/11 - Question 34 - Core)
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Which list shows regions of the electromagnetic spectrum in order of increasing frequency

(lowest frequency first)?

A

B
Cc
D

microwaves — radio waves — ultraviolet waves
microwaves — ultraviolet waves — radio waves
radio waves — microwaves — ultraviolet waves

ultraviolet waves — radio waves — microwaves

(2026 May/Jun - 0654/11 - Question 35 - Core)

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)?

infrared waves, radio waves, X-rays
infrared waves, X-rays, radio waves
X-rays, infrared waves, radio waves

X-rays, radio waves, infrared waves

(2024 Feb/Mar - 0654/22 - Question 35 - Extended)

Which statement about the electromagnetic spectrum is correct?

Gamma-radiation has a lower frequency than visible light.
Infrared radiation has a higher frequency than radio waves.
Microwaves have a smaller wavelength than ultraviolet radiation.

X-rays have a larger wavelength than visible light.

(2022 May/Jun - 0654/12 - Question 35 - Core; [a]f#i: 2022 May/Jun - 0654/13 - Question 35 - Core. 2022 May/Jun - 0654/22 - Question 35

3.
A
B
o
D
4.
A
B
C
D
5.

- Extended)

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 ionising

wavelength radiation

A | radio waves radio waves
B | radio waves X-rays

C | X-rays radio waves
D | X-rays X-rays

(2026 May/Jun - 0654/12 - Question 34 - Core)

AE 2: BRI NERERETERNE (Fik ki)
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g Wik 3.0 x 108 m/s
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Bl Which row describes all electromagnetic waves?
type of wave approximate speedin a vacuum
m/s
A longitudinal 300
B longitudinal 300 million
C transverse 300
D transverse 300 million

fE: A AR, B EE S PR L
c¢=3.0x10® m/s = 300 x 10° m/s.

(2025 May/Jun - 0654/23 - Question 34 - Extended)

Witk Do
X943
1. What is the speed of X-rays in a vacuum?
A 3.0x10°m/s
B 3.0x10'm/s
C 3.0x10°m/s
D 3.0x10°m/s
(2025 May/Jun - 0654/21 - Question 35 - Extended)
2. 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 300000000 m/s.
3 Electromagnetic waves are transverse.
A 1,2and3 B 1and2only C 1and3only D 2and3only
(2025 Feb/Mar - 0654/22 - Question 34 - Extended)
3.

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.

Gamma rays have greater frequencies than microwaves and travel at the same speed.

B
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.
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Which type of electromagnetic wave is emitted by a television remote controller?
A gamma (y)-rays

B infrared
C ultraviolet
D X-rays

(2024 May/Jun - 0654/11 - Question 34 - Core)

fiE LR AR AR R T, HR R LA e i I (55 o

Hik Bo
RS E 22
1. Which region of the electromagnetic spectrum is often involved in heat transfer by radiation?
A infrared
B radio
C ultraviolet
D X-rays
(2024 May/Jun - 0654/22 - Question 32 - Extended)
2. 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

(2025 May/Jun - 0654/22 - Question 35 - Extended)

AE 4: FEREEEKKEIIEEL HIREKE (F5Hk i)
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A radio transmitter emits radio waves with a frequency of 1.25 x 108 Hz. The most suitable aerial
for this frequency is  of a wavelength long.

The speed of radio waves is 3.0 x 10®m/s.

What is the length of the most suitable aerial?

A 0.10m B 0.60m C 24m D 96m
(2026 Feb/Mar - 0654/22 - Question 33 - Extended)
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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

(2023 Oct/Nov - 0654/11 - Question 35 - Core; [@]#H: 2023 Oct/Nov - 0654/21 - Question 35 - Extended)
R e RRIE R E . PRIEBR , P B
Y EOER PR R U
Hilik Co

162



PSS

1. The diagrams represent two different sound waves, P and Q, drawn to the same scale.
wave P
)
displacement
time -
wave Q
3
displacement /\ /\ /\
time
How do the loudness and the pitch of the sounds compare?
higher-
I;);Jljinedr pitched
sound
A P P
B P Q
C Q P
D Q Q
(2024 May/Jun - 0654/12 - Question 34 - Core; [a]@i: 2024 May/Jun - 0654/13 - Question 34 - Core)
2,

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

(2023 Oct/Nov - 0654/12

- Question 34 - Core; [A]i:
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The diagram is a displacement—time graph for the molecules in air as a sound wave passes.

displacement

0 ANVAW
\/ \/ Itime

The graphs below are drawn to the same scale.

— O -

Which graph represents a quieter sound with a higher pitch?

A
displacement 1/‘\ /\ /\ displacement
0 | 0
(|J \/ \/ time 0 time

C D
0 0
I I

displacement displacement
0 0

time time
(2023 Feb/Mar - 0654/12 - Question 35 - Core; [f]/#i: 2023 Feb/Mar - 0654/22 - Question 35 - Extended)

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

(2023 Oct/Nov - 0654/13 - Question 34 - Core; [f]fFi: 2023 Oct/Nov - 0654/23 - Question 34 - Extended)

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.

(2025 Feb/Mar - 0654/22 - Question 36 - Extended)
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sound P
A

displacement

aNa e
VARVARV

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.

The diagram shows a loudspeaker. The cone

The graphs represent the sound waves of sounds P and Q. The graphs are drawn to the same

sound Q
A

‘ u U U u u U U u u U u u U U u u U Utime
v

displacement

(2025 Oct/Nov - 0654/21 - Question 34 - Extended)

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?

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

(2025 Oct/Nov - 0654/11 - Question 35 - Core)

A 20 NN RREE X FIET SRR (55 K ko)

EUER R AERRIRS A, B R R
JESEGH X R B X o

FEARIXRLF R0 RIRECR, Mg X805 RN,

1500 m/s. 4500 m/s.
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Which statement about sound waves is not correct?

A

B
C
D

They are caused by vibrations.
They are longitudinal.
They transfer energy.

They travel in a vacuum.

FE IR, RO, FFRERdRER .
HAPERAEREN, HEAEERE.
D

. JeFIWr AT BCRE A5 1% 7 ST B

(2022 Feb/Mar - 0654/22 - Question 33 - Extended)

1.

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 \\@\/

/hammer

/jar

\ —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

B
o
D

A medium is needed to transmit sound waves.

The bell cannot vibrate in a vacuum.

The pitch of the sound is now outside the range of human hearing.

There cannot be an electric current in a vacuum.

A sound wave travels through air.

(2024 May/Jun - 0654/11 - Question 35 - Core)

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.

Air particles move more slowly in a rarefaction than in a compression.

Air particles are further apart in a rarefaction than in a compression.

Air particles are in a region of higher pressure in a rarefaction than in a compression.

166

(2026 May/Jun - 0654/21 - Question 35 - Extended)



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

B
Cc
D

Sound waves cannot travel through a vacuum.

Sound waves travel slower than light waves.

The amplitudes of the sound waves are too small.

The frequencies of sound waves are lower than the frequencies of light waves.

Which statement about sound waves is correct?

A

B
C
D

An echo is caused by the refraction of sound waves.

Sound waves are transverse waves.

Sound waves can travel through a vacuum.

(2026 May/Jun - 0654/12 - Question 35 - Core)

The speed of sound waves in water is greater than the speed of sound waves in air.

(2026 May/Jun - 0654/23 - Question 35 - Extended)

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?

speed of sound in water speed of sound in steel speed of sound in air
m/s m/s m/s
A 300 1500 4500
B 300 4500 1500
C 1500 4500 300
D 4500 1500 300

(2025 Oct/Nov - 0654/22 - Question 35 - Extended)

The speeds of sound in three different states of the same substance are 480m/s, 1500m/s

and

Which row gives the state for each of these speeds?

1800 m/s.

480m/s 1500m/s 1800m/s
A gas liquid solid
B gas solid liquid
C solid gas liquid
D solid liquid gas
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BlEA 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.
(2022 May/Jun - 0654/11 - Question 35 - Core; [A]f#i: 2022 May/Jun - 0654/21 - Question 34 - Extended)
s AR, B RAERSSITER: B A, IRIERMNREE, SRR o
C X, fdE NE TR EE 20 20 Hz 8 20 kHz; D 4%, B PRAEEH S,
Wik C.
ARSE 22
1.

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 greatest
frequency/Hz frequency/Hz
A 20 2000
B 20 20000
Cc 200 2000
D 200 20000

(2024 Oct/Nov - 0654/22 - Question 34 - Extended)

168



The table shows the highest frequency of sound heard by different animals.

animal | 1onest resuency
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 abat, abird and a cat

D none of the animals in the table

(2025 May/Jun - 0654/12 - Question 35 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 35 - Core)

3. 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,QRandS

B Q,RandS only
C RandSonly
D Sonly

(2026 Feb/Mar - 0654/12 - Question 35 - Core)
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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 1.80s for the sound to reach the second student.
What is the speed of sound in air, calculated using these results?

A 330m/s B 355m/s C 710m/s D 1150m/s
(2022 Oct/Nov - 0654/11 - Question 35 - Core)

. FEEH AR S —4%E, BN 639 m.

v=73%
v=33 — 355 m/s.
G Bo
X943
1. 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 875m/s B 175m/s C 330m/s D 350m/s
(2023 May/Jun - 0654/11 - Question 34 - Core)
2. A student claps his hands once when standing 100 m away from a large wall.
The speed of sound in air is 330m/s.
How long after clapping does the student hear an echo?
A 0.30s B 0.61s C 1.7s D 33s
(2024 Feb/Mar - 0654/12 - Question 34 - Core)
3.

Person X stands facing a high wall that is 90 m away.

Person Y stands 45m behind person X on a line perpendicular to the wall, as shown.

wall

|

45m . 90m |

L V‘

o ¢
Y X

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 330m/s.

What is the time interval between person Y hearing the first sound and the echo?

A 0.27s B 041s C 0.55s D 0.68s
(2025 Oct/Nov - 0654/23 - Question 35 - Extended)
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A loudspeaker produces a sound wave that has a frequency of 3300Hz. The speed of sound in
airis 330m/s.

What is the wavelength of the sound wave?

A 0.10m B 1.0m C 1Mm D 1.1x10°m
(2022 May/Jun - 0654/23 - Question 33 - Extended)
B o= A4
A=

_ 330 m/s
= 3300 Hz

=0.10 m,
HE Ao

RS )

1. A sound wave has a frequency of 16 kHz. The speed of sound is 320m/s.
What is the wavelength of the wave?

A 0.020m B 0.050m C 20m D 50m
(2023 May/Jun - 0654/23 - Question 33 - Extended)

The speed of sound in air is 340m/s.

What is the range of wavelengths of sound in air that is audible to humans?

A 59mmto59m
B 17mmto17m
C 59mto59km
D 17mto17km

(2026 May/Jun - 0654/23 - Question 33 - Extended)
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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.

(2025 May/Jun - 0654/23 - Question 35 - Extended)

R R AR, R N T A o
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1.

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 ltis attracted to both poles.

B Itis attracted to the north pole but not to the south pole.
C ltis attracted to the south pole but not to the north pole.
D

It is not attracted to either pole.

(2026 May/Jun - 0654/12 - Question 36 - Core)
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An iron bar XY is brought near to a magnet. Magnetic poles are induced in the iron bar.

What are the magnetic poles induced at X and Y?

X

/

Y

/

iron bar

pole at X

pole at Y

o 0O W >

nw nw Z2 Z

nw Z2 n Z

(2022 May/Jun - 0654/23 - Question 35 - Extended)

An unmagnetised soft-iron bar is brought near to the north pole of a permanent magnet.

permanent magnet

S

N

soft-iron bar

P

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
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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

N S

permanent magnet

N S

permanent magnet

N S

permanent magnet

N S

- N
attraction

- S

attraction

—>S

repulsion

—>N

iron bar

S
iron bar

N
iron bar

N
iron bar

S

repulsion

(2026 May/Jun - 0654/22 - Question 37 - Extended)

A bar magnet is brought near to a metal rod. The metal rod is attracted to the magnet.

The magnet is then turned around so that the N-pole is on the right.

magnet

N

S

The magnet is again brought near to the metal rod and is again attracted to the magnet.

What could the metal rod be?

A

B
o
D

another bar magnet
a piece of aluminium
a piece of copper

a piece of iron

(2023 Oct/Nov - 0654/13 - Question 35 - Core; [ 2023 Oct/Nov - 0654/23 -
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The diagram shows two soft-iron rods JK and LM placed between the poles of two magnets.

N J K L M S

magnet magnet

Which row shows the poles induced in the soft-iron rods?

atJ atK atL atM
A N N S S
B N S N S
C S S N N
D S N S N

(2024 May/Jun - 0654/22 - Question 35 - Extended)

A2 2. BEREMNIRRERIEFHRIIN (5% K ¥oi)

CEYD K ABARAER SN JE T RE IR :

_ HIPREETERR, AWK AT
YW G . WA 5B . W SN SR AR DS o
B WEME: AN

TN 8 H UK AR SR ST 5 R A RGN L SeIWbRt A PR o

m

f5il 51 1 . .
Which substance is used to make a permanent magnet?

A brass
B pure copper
C softiron
D

steel

(2025 Feb/Mar - 0654/12 - Question 36 - Core)
R R ABEARTERZ NI JE T e OR R AT o
PR ORBEVE DR, & A VR K AR o
Tk Do
1557
1.

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.

(2026 May/Jun - 0654/13 - Question 35 - Core)
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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.

(2024 May/Jun - 0654/21 - Question 35 - Extended)

AE 3. ERSEMREFE#ES (kAo dok)

k7S B LNyl A CloE S At AP o I
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Bl 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

(2022 Oct/Nov - 0654/11 - Question 36 - Core; [A]#: 2022 Oct/Nov - 0654/12 - Question 36 - Core. 2022 Oct/Nov - 0654/13 - Question
35 - Core. 2022 Oct/Nov - 0654/23 - Question 35 - Extended. 2022 Oct/Nov - 0654/21 - Question 35 - Extended. 2022 Oct/Nov - 0654/22
- Question 36 - Extended)
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Which diagram shows the pattern and direction of the magnetic field near the S pole of a bar
magnet?

N

-
RS

C
I
(2023 Feb/Mar - 0654/12 - Question 36 - Core)
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The diagrams P, Q, R and S show four pairs of bar magnets.
[N S|
P

S| [N
Q
S

For which two pairs of magnets is there a force of attraction between the magnets?

A PandQ B PandS C QandR D Rand$S
(2025 Oct/Nov - 0654/11 - Question 36 - Core)
fi#: Porp ERXS MBI S N ARG S MR S HRE N AR, FAREARAHL .
Q XTI W A S 5 N AR, S A HEARAH o
FEA WG] 12 P A Qo ik Ao
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A 6.0V battery is connected to a lamp. The current in the circuit is 0.60 A.
6.0V
[ F N {
current
=0.60A
What is the resistance of the lamp?
A 0.10Q B 36Q CcC 10Q D 36Q
(2022 Feb/Mar - 0654/12 - Question 36 - Core)
th R = 7
_ 6.0V
R=g5x =100
filik C
HBSED
1.

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 0.50Q B 20Q C 120 D 32Q

(2025 Oct/Nov - 0654/11 - Question 37 - Core)
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A resistor is connected to a 12V battery and an ammeter as shown.

(n)

J_ \/
12v:
T

The ammeter reads 6.0A.

What is the resistance of the resistor?
A 0500 B 20Q C 18Q D 720
(2026 May/Jun - 0654/23 - Question 38 - Extended)
There is a current of 4.0 A in a resistor and a potential difference (p.d.) of 12V across it.
What is the resistance of the resistor?

A 0.33Q B 3.0Q C 8.0 D 48Q
(2024 Feb/Mar - 0654/12 - Question 36 - Core)

There is a current of 0.60 A in a 33Q resistor.
What is the voltage across the resistor?

A 0.018V B 12V C 20V D 55V

(2026 Feb/Mar - 0654/12 - Question 36 - Core)

Which equation relates resistance R to current I and voltage V?

A R=IxV B R=i C R=Z D R=I-V
"4 I
(2025 Feb/Mar - 0654/12 - Question 37 - Core)

The diagram shows a battery connected to a 0.50 Q resistor and an ammeter. The reading on the
ammeter is 0.20 A.

0.50Q :

What is the potential difference (p.d.) across the resistor?

A 0.10V B 040V CcC 0.70V D 25V
(2024 Oct/Nov - 0654/12 - Question 35 - Core; [a]#i: 2024 Oct/Nov - 0654/13 - Question 35 - Core)

A lamp is connected to a 3.0V battery. The resistance of the lamp is 60 Q.
What is the current in the lamp?

A 0.050mA B 20mA C 50mA D 180mA
(2024 Oct/Nov - 0654/11 - Question 36 - Core)
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8. 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
(2025 Oct/Nov - 0654/12 - Question 37 - Core; [A{i: 2025 Oct/Nov - 0654/13 - Question 37 - Core)
9. A battery of e.m.f. V is connected across a resistor of resistance R. There is a current in the
resistor.

.
||- I

R

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

(2023 May/Jun - 0654/11 - Question 37 - Core; [f]f#i: 2023 May/Jun - 0654/21 - Question 36 - Extended)

10. A 3.0V battery is connected to a resistor of resistance R. The current in the resistor is I.

— e J—

—L
R

Which row gives possible values of I and of R?

I/A R/IQ
A 1.5 1.5
B 1.5 2.0
C 6.0 2.0
D 4.0 12

(2025 Feb/Mar - 0654/22 - Question 37 - Extended)
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. 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 Q?

current/A p.d./V
A 2.0 1.0
B 4.0 2.0
C 12 6.0
D 4.0 8.0

(2023 Oct/Nov - 0654/13 - Question 36 - Core; [f]fFi: 2023 Oct/Nov - 0654/23 - Question 36 - Extended)
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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

(2022 May/Jun - 0654/12 - Question 36 - Core; [f]i: 2022 May/Jun - 0654/22 - Question 36 - Extended. 2022 May/Jun - 0654/13 -
Question 36 - Core)
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1.

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 Itloses protons.
(2026 May/Jun - 0654/13 - Question 36 - Core)
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.

(2026 May/Jun - 0654/11 - Question 36 - Core)

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

(2024 May/Jun - 0654/12 - Question 35 - Core; [a]fi: 2024 May/Jun - 0654/13 - Question 35 - Core)

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.
(2023 May/Jun - 0654/12 - Question 35 - Core; [a]fi: 2023 May/Jun - 0654/13 - Question 35 - Core)
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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.

(2023 Oct/Nov - 0654/12 - Question 35 - Core; [@]fi: 2023 Oct/Nov - 0654/22 - Question 35 - Extended)

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 negatively
charged rod charged rod
A | gains electrons gains protons
B | gains protons loses protons
C | loses electrons gains electrons
D | loses electrons gains protons

(2026 May/Jun - 0654/23 - Question 37 - Extended)
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

(2024 Oct/Nov - 0654/22 - Question 35 - Extended)
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 1and2only B 1and3only C€C 2and3only D 1,2and3

(2022 Oct/Nov - 0654/12 - Question 37 - Core; [a]#i: 2022 Oct/Nov - 0654/22 - Question 37 - Extended)
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Which electrical device transfers chemical energy into electrical energy?
A Dbattery

B lamp
C electric motor
D

television

(2022 Oct/Nov - 0654/11 - Question 31 - Core; [@]#i: 2022 Oct/Nov - 0654/21 - Question 31 - Extended)
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ARSE 22
1. 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
(2025 Oct/Nov - 0654/23 - Question 36 - Extended)
2. The electromotive force (e.m.f.) of a battery is 2.0V.
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 0.50J of energy for every 2.0 C of charge driven around a circuit.
C The battery supplies 2.0J of energy for every 1.0 C of charge driven around a circuit.
D The battery supplies 2.0J of energy for every 2.0 C of charge driven around a circuit.
(2024 May/Jun - 0654/23 - Question 35 - Extended)
3.

A cell is connected in a circuit.

Which statement describes how the electromotive force (e.m.f.) of the cell is measured?
A Itis measured in newtons using a newton meter connected in parallel with the cell.
B Itis measured in newtons using a newton meter connected in series with the cell.

C Itis 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.

(2024 May/Jun - 0654/11 - Question 36 - Core)
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What is a current in a metal wire?
A aflow of electrons

B aflow of ions

C a flow of neutrons

D

a flow of protons
(2023 Oct/Nov - 0654/12 - Question 36 - Core)
fi#: )BT RENS E 1M RS SR UKL A B, LR A AR A E RS BT A
P4 S P A LR B IR . R A
ARSE )

1.

Which quantity is a flow of electrons through an electrical conductor?
A current
B power
C resistance
D voltage

(2025 Oct/Nov - 0654/12 - Question 36 - Core; [fifi: 2025 Oct/Nov - 0654/13 - Question 36 - Core)
There is an alternating current (a.c.) in a metal wire.
Which statement about the current is correct?
A ltis a flow of both positively and negatively charged particles.
B Itis a flow of charged particles, first in one direction then in the opposite direction repeatedly.
C ltis a flow of charged particles in both directions at the same time.
D

Itis a flow of charged particles steadily in one direction.

(2024 May/Jun - 0654/21 - Question 38 - Extended)
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Bl A resistance wire of cross-sectional area A and length [ has resistance R.

Wires X, Y and Z are made of the same material as the first wire but have different dimensions

as shown.
-~ - -~ a 21 )
l 21
wire X wire Y wire Z

Which of the wires X, Y and Z has resistance R?

A wire X
B wireY
C wireZ

D none of them
(2022 Oct/Nov - 0654/21 - Question 36 - Extended)
i WAL, p MR, SRR R
Ry = Pﬁ = %R

Ry = p% =R
R, =p3 =2R
i Bo
XI55 3)
1. A wire of length [ and cross-sectional area X has resistance R.
Which wire has resistance 4R?
length of wire cross—sectignal
area of wire
A 21 2X
B 21 ix
Cc 31 2X
D 31 X
(2023 Feb/Mar - 0654/22 - Question 36 - Extended)
2,

A wire of a certain length has a resistance of 8.0 Q. 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 40Q B 8.0Q C 16Q D 320
(2024 Oct/Nov - 0654/21 - Question 36 - Extended)
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The resistance of a wire is 20 Q2. 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 10Q B 400 C 80Q D 160Q
(2022 May/Jun - 0654/21 - Question 36 - Extended)
4. The diagram shows a wire of length [ and diameter d.
'« l . *
( 0___d
Which pair of changes must increase the resistance of the wire?
A decreasing land decreasing d
B decreasing [ and increasing d
C increasing land decreasing d
D increasing land increasing d
(2024 Feb/Mar - 0654/22 - Question 36 - Extended)
5.

A student connects a length of metal resistance wire to a battery.

— k- {—

current

metal resistance wire
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

(2025 May/Jun - 0654/22 - Question 38 - Extended)
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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.

One gained electrons and the other lost electrons.

B
C They both lost electrons.
D

They both lost protons.

(2023 May/Jun - 0654/11 - Question 36 - Core; [f]fi: 2023 May/Jun - 0654/21 - Question 35 - Extended)
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1. 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

gaining electrons
gaining electrons

losing electrons

o 0O W >

losing electrons

gaining electrons
losing protons
gaining electrons

losing protons
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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.

insulating thread

P Q

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

(2023 Oct/Nov - 0654/11 - Question 36 - Core; [a]#i: 2023 Oct/Nov - 0654/21 - Question 36 - Extended)

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 charge on P charge on Q
P and Q caused by 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

(2024 Oct/Nov - 0654/11 - Question 35 - Core)
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TERLR-HUE R G, RGO, A (R A F g 5| 2 i H i 4 B i . BHERB AL

B B MK ph
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Which graph is the current-voltage characteristic of a filament lamp?
A B
A A
current current
0 I 0 I
0 voltage 0 voltage
C D
A A
current current
0 > 0 >
0 voltage 0 voltage

(2023 Oct/Nov - 0654/22 - Question 36 - Extended)

fE: AT PR RI, JREETHR . R R,

HFLFELE X,

R-Y
HBHBR A (] R T B 5 R A L A BB, R RGBT AL o

Hik Do
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1. Which graph shows the current-voltage characteristics of an ohmic resistor and a filament lamp?
A B
A A .
filament lamp _.--~" : !
current ,B’ current filament Iamp'/
L ohmic / ~“ohmic
resistor y resistor
'II ,I,
I, ,I
’ 4
’ k4
’ ,l
’ ’
U ’/
1 R
1 PR
1 ’—’
0 > 0= >
0 voltage 0 voltage
C D
A . A
: ! filament lamp _.--~"
current filament lamp / current -
/! ¢/’
’ ’/
Il ’ N
/ ohmic / ohmic
resistor resistor
,,I II
’ ’
e 7
R4 1
P 1
" 1
0+= = 0 =
0 voltage 0 voltage
(2023 Oct/Nov - 0654/21 - Question 37 - Extended)
2. The current-voltage characteristic for a filament lamp is shown.
A
current
0 -
0 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 resistance of

lamp filament lamp filament
A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2024 Oct/Nov - 0654/23 - Question 35 - Extended)
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FAE 8. AMHLIFR—HMER Q=lt (F5k ki)

MRFER NEdSARERER AR, 1=, WG Q= It.
X Q WIEAN R C, T WIBANIR A, ¢ BN s,

= N S o 7 /54 [ A R i D i R e 5 - Y A

IFERT B, WERHE. 5 1min=260s, 1000 mA =1 A.
g HAIRTE s; A

FIH LR R RN A A A B R S = AR et g s RGN A

Bl A charge of 480 C passes through a wire in 3.0 minutes.

What is the average current in the wire?

A 27A B 24A C 160A D 1440A

(2022 Oct/Nov - 0654/23 - Question 36 - Extended)
% B 1 min=60s, &
t=3.0x60=180s

mI=9, 14
I = % ~2.7A
HIE Ao
APSEE)
1. The current in an ammeter is 1.5A.
How much charge passes through the ammeter in one minute?
A 0.025C B 15C C 40C D 90C
(2024 May/Jun - 0654/21 - Question 36 - Extended)
2.

There is a current of 100mA in a circuit.
How much charge flows through the circuit in 1.5 minutes?

A 0.15C B 90C C 150C D 9000C

(2025 May/Jun - 0654/22 - Question 37 - Extended )

BE9: ILRFEHSBMASMBERREEZRE (ZHik k)

R R L E AR AR MR R B G . R E RSN i, RE R TRl IE

o
SRNBEMREGRS T, TR, BT ENRR R, NRERAFEEE AR
G AR BTN EE B A Bl FETHRIR I T REORAT EE SR LT s AR FLBE RO A Ay R A

TG HATREEAEES, fF5H Co
BR: W S
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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

rod rubbed with cloth cloth held close to 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 force between
iron rod plastic rod
and cloth and cloth
A attraction no force
B no force attraction
C no force repulsion
D repulsion repulsion

(2025 Feb/Mar - 0654/12 - Question 38 - Core)
i PR, TR, BRI AR R R AR ) Rk, B S REORAF R AT, OBk S ARAT 2

] TE L AT
SRR A, TETHRAR A T REORAR RIS AL I HLGT s DRI SARAT i S ey, B AR I Wik
B.

A 10: REBSIEHMSNGERERER (FiMk o)

P JE SR AR R A S T R ML TR VP . R R 50 e P 750 P ) B0«
VR | B L 50 SRR %/ RARRRE RN, B R R B
B R

1kV=1000V, 1 V=1000 mV,

BE: AL AT

AN O H BB R 2 A AR, Jege— L, FREREE SRR NERR

10

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 0-1000mV B 0-200V C 0-500V D 5-250kV
(2026 May/Jun - 0654/21 - Question 36 - Extended)
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B M VIR,
1000 mV =1V
1V <200V <240V <500V <5kV

i 0-500 V REE # 240 V., HER LIREHEIHNAEE. #ik C.

AE 1 SN RFEFEREG, BEEARSRE Bk Yk)

RLIFE 7 B VL [ P PR T O FRL T i, T =
SRR, V =1R, LT = 0

HIREAIN, Q= ) = -

V. I. R. Q. t BRI HI R V. AL Q. C. so

Bk fi It %

8 OH IR, B, R AL R AR I I, SeE T = F R

A battery with an electromotive force (e.m.f.) of 6.0V is connected to a 30 Q resistor.
How much charge flows through the battery in 5.0s?

A 1.0C B 25C C 36C D 900C

(2022 May/Jun - 0654/23 - Question 36 - Extended)

RS L)
1.

The potential difference (p.d.) across a 60 Q resistor is 12V.
How much time does it take for a charge of 100 C to pass through the resistor?

A 0.0020s B 0.050s C 20s D 500s
(2024 May/Jun - 0654/23 - Question 36 - Extended)

fAA 12 FEREINEEGEE Rk TERE (kv ¥ o)

JH LA %2 L RR A AR I PR Dh 36 7R LT3R % TR Iy f b R i, B P = £,
JH FLE P P RSS2 R Vs S B R T I, DR P = s TERL I AL, E = Pto
PSRN (W), ERBRAREER (3), ¢ BYHRALR o

S22 IV s

VDN SH IR BIE. e IR Ry, Jel P = IV SREINEK,

¥

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 0.060s B 4.2s C 17s D 600s
(2025 May/Jun - 0654/23 - Question 37 - Extended)
B WP =1V 3
P=050x12=6.0 W
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EE 17 RIAEE. HESHIE

| 17.1 368 M SmIE

FAEY 1 BREXEPEMEM. FEXAEE/NFE—0 (5% Kk vv)

R ER RIS, AR, SHHASETE&EMEZ_ Ry =R+ Ry + ...
FBHIFIRIT , & BPIREIEMR, o = 5 + g+ BEME__ E SR,
n AR BRI, Ry = £ BBHMANE SR Q.

B My NT BREE
L LB A BRI A R A PRI Sl B

A 12 Q resistor is connected in parallel with a 17 Q resistor.

Which statement about the combined resistance of the two resistors is correct?
A It must be equal to 29 Q).

B It must be greater than 12 Q but less than 17 Q.

C It must be greater than 17 Q but less than 29 Q.
D

It must be less than 12Q.
(2025 May/Jun - 0654/11 - Question 37 - Core)
i PIERHIFES, BRBHNTE— S R .
Ry <12 Q
#ilik Do
XI55

1.

A 4.0Q resistor is connected in parallel with an 8.0 Q resistor.
What is their combined resistance?

A lessthan4.0Q

B between 4.0Q and 8.0Q

C between 8.0 and 12.0Q

D exactly 12.0Q

(2025 Oct/Nov - 0654/12 - Question 38 - Core; [6]/@i: 2025 Oct/Nov - 0654/13 - Question 38 - Core)
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A student connects a circuit as shown.

10Q

15Q

What is the total resistance of the circuit?

A 50Q B 10Q C 15Q D 25Q

(2026 May/Jun - 0654/11 - Question 38 - Core)
A 12 Q resistor is connected in parallel with a 6.0 Q resistor.
What is the combined resistance of the two resistors?

A 0250 B 400 C 90Q D 18Q

(2024 Oct/Nov - 0654/23 - Question 36 - Extended)

The diagram shows a 3.0 Q resistor connected to a 6.0 Q resistor.

3.0Q
—L

— *r—

6.0Q
—

What is a possible combined resistance of the two resistors?

A 20Q B 3.0Q C 45Q D 9.0Q
(2025 May/Jun - 0654/12 - Question 38 - Core; [@]f&i: 2025 May/Jun - 0654/13 - Question 38 - Core)

The diagrams show four identical resistors connected together in different arrangements.

Which arrangement has the smallest combined resistance?

A B
- - - E - -
C D

(2023 May/Jun - 0654/12 - Question 37 - Core; [a]fi: 2023 May/Jun - 0654/13 - Question 37 - Core)
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In the circuits shown, all the resistors are identical.
Which circuit has the smallest combined resistance?

A B C

w]

g | H

—

(2024 May/Jun - 0654/11 - Question 37 - Core)

7. A copper wire has a resistance of 8.0 Q.
Four of these wires are arranged side by side to form a cable, as shown.
\ A
i )
What is the resistance of this cable?
A 0500 B 20Q C 320 D 128Q
(2022 Feb/Mar - 0654/22 - Question 35 - Extended)
8.

X, Y and Z are combinations of identical resistors.

o— — —o

X Y 4

The combinations are put in order of decreasing resistance (largest resistance to smallest
resistance).

What is this order?

A Yo>X>Z B Y—>-Z->5X C Zo5X->Y D Z->Y—>X

(2022 Oct/Nov - 0654/12 - Question 38 - Core)

ARE 20 FRERBATHILENT, FEXHETHRAZMIMER (F5k Kk YY)

CTY  REREE . AR AR AR R AR R A S S s
HHESEE.
UESCHAEATI R, & AT L o

— 5 S T WO M W i i, R Se R T A A . s RE TR
P ER AR (V), BRAAA IR (A).
B HT ML

#
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1

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.
(2022 Oct/Nov - 0654/13 - Question 38 - Core; [a]#i: 2022 Oct/Nov - 0654/23 - Question 37 - Extended)
iR TR R a7 a v L A A VA RK 787 N i N ¥ i [ = Sl e i R T A R O e
KMo HIE Do
APSEED

1.

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 advantage of connecting
connected 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

(2022 May/Jun - 0654/11 - Question 37 - Core; [a]#i: 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)
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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) (M)

\Z/ \Z/

motor motor
C D

N\ TN\
\—/ \—/
motor motor

(2022 Oct/Nov - 0654/13 - Question 37 - Core)

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.
(2023 Oct/Nov - 0654/13 - Question 37 - Core; [@]f#i: 2023 Oct/Nov - 0654/23 - Question 37 - Extended)
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Two lamps are connected in the circuit shown.

.

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 1and2 B 1only C 2and3 D 3only

(2026 May/Jun - 0654/12 - Question 37 - Core)
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?

-]

B

&

C

X

A&

X)o

(2025 May/Jun - 0654/23 - Question 38 - Extended)

A 3 FETHRERSETZHM. SEET /N (Fhk ko kv ik)

CI S BT R X R B, BRI TS AL T HR G T S R R

Wi B o = o o FTLU A — B
R RS, MOIFRCE B T = - TR . MR

FEF B 53 A A 22 WRIBEFIAR R o
EH N B R
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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 I, I, and I.

I1/

What is the relationship between the currents?

A =1 B =1 C L>L+1; D IL=L+1I,
(2024 Oct/Nov - 0654/21 - Question 37 - Extended)

i AEAMSRT A, LN, L5 LR, B RRS TR R

I]. - I2 + I3o
Wk Do
BSED
1. The diagram shows a circuit containing two resistors of resistance R and 2R and two ammeters X
and Y.
I
| I
:X R (A Y
2R
—
Which ammeter shows the larger reading and what is the combined resistance of the two
resistors?
ammeter with combined
larger reading resistance
A X less than R
B X more than 2R
C Y less than R
D Y more than 2R

(2024 Oct/Nov - 0654/12 - Question 36 - Core; [f)i: 2024 Oct/Nov - 0654/13 - Question 36 - Core)
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The diagram shows two resistors connected in parallel to a battery. The circuit contains a

voltmeter and an ammeter.

®

—T— 113

—

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

o 0O W >

decreases
decreases
increases

increases

increases
stays the same
increases

stays the same

(2024 Oct/Nov - 0654/11 - Question 37 - Core)

A battery is connected in a circuit to a 3.0 Q resistor, a 6.0 Q resistor and two ammeters P and Q.

—-

|

3.0Q

What is the combined resistance of the two resistors and which ammeter has the greater

reading?

combined

resistance/Q

ammeter with
greater reading

o 0O m >

less than 3.0
less than 3.0
9.0
9.0

P
Q
P
Q

(2023 Oct/Nov - 0654/11 - Question 38 - Core; [@]#i: 2023 Oct/Nov - 0654/21 - Question 38 - Extended)
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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.

I R
R — [
{1 R
— 1
circuit 1 circuit 2

How do the total resistance of circuit 2 and the current in the cell in circuit 2 compare with R
and I?

total resistance

current in cell

of circuit 2 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

(2022 Oct/Nov - 0654/11 - Question 38 - Core)
The diagram shows resistors of resistance R; and R, connected in parallel.

The combined resistance of the resistors is Ry.

Currents I4, I, and I are labelled.

Which row is correct?

I

current I,

resistance Ry

o 0O W >

larger than I
larger than I3
smaller than I,

smaller than I,

smaller than R,
larger than R,
smaller than R,

larger than R,
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AIE 4: SERLESREUKINE, BRI EIRERE (5% k k)

s

#z: VI, Wi s

HLT) R LA SO R N BRSO FERE, RS V. RN T I, P = 5
HLUREFITHURLZE T ) ¢ A OREE AR, E=Pt=VIt; %V V. ITHA, W P REAS o

WHER, 30 _ . SRR GIN T,

M

VAN OH BRI AR R R AR . SEH P = VIRIIR, Hl E = PtoRERE.

B . . . . .
BlE 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?

v ¢ L b VI
It vt t

(2026 Feb/Mar - 0654/12 - Question 37 - Core)

A IVt

& HEIhRRAR

P=VI,
i E = Pt {3
E=VIt,
HOE Ao
BSED
1. A kettle is connected to a 230V mains supply. The current in the kettle is 10 A.
How much energy is transferred in 3.0 minutes?
A 128J B 767J C 6900J D 414000J
(2024 May/Jun - 0654/22 - Question 37 - Extended)
2. There is a current of 3.0 A in a resistor. The potential difference across the resistor is 3.0V.
How much electrical energy is transferred to other forms in 3.0 minutes?
A 3.0J B 9.0J C 540J D 1620J
(2023 Feb/Mar - 0654/22 - Question 37 - Extended)
3.

An electric kettle is connected to a 250V supply. The current in the heating element of the kettle
is 10A.

How much electrical energy is transferred in 3.0 minutes?

A 75J B 4500J C 7500J D 450000J

(2023 May/Jun - 0654/21 - Question 37 - Extended)
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An electric heater operates at 220V.
The current in the heater is 15A.
Which expression gives the time for the heater to transfer 1.0 x 10*J of energy?

1.0x10%x 220 S
15

1.0x10*x15 S
220

B

1.0x10* S
220x15

D 1.0x10*x220x 15s

(2025 Oct/Nov - 0654/22 - Question 36 - Extended)

An electric kettle is rated at 3.0kW and is connected to a 250V 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 360000
Cc 750 6000
D 750 360000

(2025 May/Jun - 0654/21 - Question 36 - Extended)

A2 5 HAIREBIK. BERBFMNTEHIEK (F5k kirior)

HEL I U B A A T P R R B ERRINT I TR SO R s LR B R e (A)
HUER BT Pime e saes, M oM BEEMBANRE (V).

TEFAH AR, WA R AR AT 20, SR A R BHAR K, I HE R A LI AT A
Mg BB, FER R IEFERMAME T, B R =% RIEM, SAANIE (Q).
BoE B PR
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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?

®

(2022 May/Jun - 0654/12 - Question 37 - Core; [a]/i: 2022 May/Jun - 0654/13 - Question 37 - Core)
file - PEL 2 DN e PELREL P RIS L BV S R FELREL T 7 S UM 5 L 2 D0 L OEL 79 i ) P34 2, 2 BB 7 L EL 7 3
A PRI E RS A 20K, i A
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1. Which circuit is suitable for determining the resistance of the fixed resistor?
A B
Vv
0—@—0 0—@—0
:I 0—@—0
—
C D
A
® ; L o
[ p
—
(2025 May/Jun - 0654/12 - Question 36 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 36 - Core)
2.

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?

- F. - i’.
) k & i
4 ® O e ©
Q) 1 | S —— S —
— 11— O (®

(2023 May/Jun - 0654/23 - Question 36 - Extended)
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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 B

-]

(2025 Oct/Nov - 0654/21 - Question 36 - Extended)

A2 6: [Rl—FEABIKIBEPHRTLLEE (F5k ko)

RIRHET . #oofrERAE, BiRA SR,

L% P & H AR I, [ — S R RS A HL g , Bp L =1=1I;,
R T #m, BAE_ . fF9 R A

mR AL %
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A 2.0Q resistor and a 1.0 Q resistor are connected in series with a cell.

— — —
20Q 1.0Q

Which statement about current in the circuit is correct?

A The current in the 2.0 Q resistor is double the current in the 1.0 Q resistor.
B The current in the 2.0 Q resistor is equal to the current in the 1.0 Q resistor.
C The current in the 2.0 Q) resistor is half the current in the 1.0 Q resistor.
D

The current in the cell is larger than the current in either resistor.

(2024 May/Jun - 0654/12 - Question 37 - Core; [a]/#i: 2024 May/Jun - 0654/13 - Question 37 - Core)

i WS AL T R A AR AR, AR ORES PORIRAL AR

—72.0 Q= Il.O Q

Hik Bo

RS

1.

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

B
Cc
D

For resistors in parallel, the currents in the resistors are equal.
For resistors in parallel, the potential differences (p.d.s) across the resistors are different.
For resistors in series, the currents in the resistors are equal.

For resistors in series, the potential differences (p.d.s) across the resistors are equal.
(2024 May/Jun - 0654/21 - Question 37 - Extended)
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The diagrams show a series circuit and a parallel circuit. One ammeter in the parallel circuit is
labelled P.

3.0Q 3.0Q
] = -

series circuit parallel circuit
Which statement is correct?
A The total resistance of the series circuit is 3.0 Q.
B The total resistance of the parallel circuit is 6.0 Q.
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.

(2022 Feb/Mar - 0654/12 - Question 37 - Core)

BET: FENEREUEEE, FE=Pt KIS ATIE (5% k¥ ¥ ¥)

FEL L)y R 3R 7 ] HEL A TE AL I H] P R 110 , W P FoR: BUERRAEME TS T
PR AR D2

P=Z2, H EMRRNLRT, ¢ RRAR s, PIRAALE W,

DHERAEX B N R NS, B =Pt; 1 W =12, 811 W £R% 1 s % .

EH: Rek 1T mAER

BE B E DhER IS S SRR Th R, BB IR B &, BB 1 W =12 8 E = Pt.

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 to boil water.

C The kettle transfers 1500 J of energy every second.
D The weight of the kettle is 1500 N.

(2024 May/Jun - 0654/11 - Question 31 - Core)
fi#: IR E X,
1500 W = 15002,
WCEHOUK RS 1 s #6755 1500 J iUAER .. #Huk C.
APSEE

1.

A 60W lamp is switched on and 30J of energy is transferred by the lamp.
How long is the lamp switched on for?

A 0.50s B 20s C 90s D 1800s
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(2025 Oct/Nov - 0654/22 - Question 30 - Extended)
A 900 W oven operates for 2.0 minutes.
How much energy is transferred by the oven?

A 75J B 450J C 1.8kJ D 108kJ

(2024 Feb/Mar - 0654/22 - Question 29 - Extended)

RREY 8: R TRLEST B E IR BN A BIXIEATHIINE  (F 5k vy i)

PEHES R, AT ESHAE: AR STEATHHGNAE, WA MKTHENE B PR
HEL L fREbZa kT, KT PR AE R DUOGRI BT X A% i 2 ol i B o

BR R AL AR B SR & AT REAINC, BEREAINT.

B eEbg: AER

708 AAH B KT £ B AW el Gy, SEIX gy AR S S e R Rk .

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.
(2026 May/Jun - 0654/11 - Question 37 - Core)
fiE: plamE, AL ERELSRE), ASTEATAE I, AR BT
HAERE AL LA XT . AT PR TR B LGB T 2 45 4 B 91553
Wk Do

fiEY9: SeRMEREAE, BRERSEEE (Fiik ki)

WHESHE RN Ry. BECHEE P EALBETRMAR, Ry ST &HEM2_ 5 FAHEE

BB}, Ry = Ry + Rso

JERCH gt BRI . AR . A = 4

KR BEAAS I RREL, BV = IRA3 I = 3 8V = IRy HiBH. REFIHRRR AR ARE
A

BE: M Qv
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A 2.0Q resistor and a 3.0 Q resistor are connected in series with a 10V battery.
10V

.r
||' |

2.0Q 3.0Q
-

What is the current in the circuit?

A 0.50A B 20A C 50A D ©50A

(2023 Feb/Mar - 0654/12 - Question 37 - Core)

fE: PARLRHERIR, W
Ry =20+43.0=5.0Q

i 1 = 13
I=3%=20A
Hiik Bo
ARSE )
1. The diagram shows two 30 Q resistors and an ammeter connected to a 120V battery.
120V
|. S
30Q 30Q
What is the reading on the ammeter?
A 0.25A B 0.50A C 20A D 4.0A
(2025 May/Jun - 0654/23 - Question 36 - Extended)
2. The diagram shows a circuit.
6.0V
| F-—|
| [
4.0Q
I
6.0Q
—

Which statement is correct?

A The currentin the 4.0Q resistor is 1.0A.
B The currentin the 4.0 Q resistor is 1.5A.
C The current in the 6.0 Q resistor is 1.5A.
D The currentin the 6.0 Q resistor is 2.5A.

(2025 Oct/Nov - 0654/23 - Question 37 - Extended)
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The diagram shows a 12V battery connected to two 6.0 Q resistors and a switch.
12V

-]l

6.0Q 6.0Q

T

What is the current in the battery with the switch closed and what is the current with the switch

open?
current with current with
switch closed/A switch open/A
A 1.0 1.0
B 1.0 2.0
Cc 2.0 1.0
D 2.0 2.0
(2022 Oct/Nov - 0654/13 - Question 36 - Core)
4. The circuit shown contains a battery, two resistors, a voltmeter and an ammeter.

One of the resistors has a resistance of 2.0 Q. The reading on each meter is shown.

S [

(A reading =4.0A

L 1
20Q
(V)
2/
reading = 3.0V

What is the potential difference (p.d.) across the battery?

A 3.0V B 6.0V C 8.0V D 11V
(2024 Oct/Nov - 0654/22 - Question 36 - Extended)

fAE10: DIRJRREFMSRBKEPBEFNSESETEE (5% k)

CI (EHRIEREECR ., BoTiPPRERR_ o RERETEN, REEREE K.
HUJRHL AR I, FRIBCRELRHIE O S B G, iR s TR L PH AR R R SRR 1

TEIEH TAEJGHE N, [ —AT sy B g R, JTEH 5, MALEF AR, )R P =UI,
X Ay} (W)
Ko M WU TOFR
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o LB o
D

In which circuit can the brightness of the lamp be varied continuously?

A B Cc

O

—J B

(2025 May/Jun - 0654/11 - Question 36 - Core)

B C oI AR AT G, TR TS R
[T = -l 3 R JESUIEONT, W T ELEATL
KIS ID AR B FEIETT LA . W C

RS

1.

The diagram shows a circuit containing three cells, a variable resistor and an electric motor.

(W)
&)

Which actions together must increase the speed of the motor?

A

B
Cc
D

decreasing the number of cells and decreasing the resistance of the variable resistor
decreasing the number of cells and increasing the resistance of the variable resistor
increasing the number of cells and decreasing the resistance of the variable resistor

increasing the number of cells and increasing the resistance of the variable resistor
(2025 May/Jun - 0654/12 - Question 37 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 37 - Core)
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In which circuit is it possible to change the brightness of one lamp without changing the
brightness of the other lamp?

11}

(2022 Oct/Nov - 0654/11 - Question 37 - Core)
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?

i
& 029

3

(2023 Oct/Nov - 0654/12 - Question 37 - Core; [f)f#i: 2023 Oct/Nov - 0654/22 - Question 37 - Extended)
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fAE A1 SEREEPASKAEG, AREAERTIET (kYY)

U R T HL R PG LR VIR, BB E A T = %, MRS T A T S .

MR P=VI, B E=Pt=VIt; V. I. t 3HILL V. A s BRI, ERBAH .
FFERRBR A SR TR S TSR A RIEMAREN, RS 2
Et.

B fBH () M ER

B PR ARE 3 R AR R AR T R, JeE T = % SRR

o3

A battery of electromotive force (e.m.f.) 10V is connected to two lamps X and Y.

2.0A

The currentin 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 30J B 1800J C 2400J D 3600J
(2022 Oct/Nov - 0654/21 - Question 37 - Extended)
R PIATIRER, WOMITHREARSE B P =VIG, WITHDIRZLETRRZ .
P =2B,
Iy =2, =2x20A=40A
I=Iy+I, =40A+20A=6.0A
t=1.0 min = 60 s
E=VIt=10V x 6.0 A x 60 s = 3600 J
WGk Do
$145:5]

1.

A 3.0Q resistor is connected to a 12V power supply.

12V
‘o Ci

3.0Q
—L

How much electrical energy does the resistor transfer in 10s?

A 36J B 48J C 360J D 480J

(2023 May/Jun - 0654/23 - Question 37 - Extended)
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A heating element in an electric kettle has a resistance of 24 Q.
When the kettle is connected to a 240V supply, it takes 2.5 minutes to boil some water.
How much energy is used to boil the water?

A 16J B 960J C 6000J D 360000J

(2024 Oct/Nov - 0654/22 - Question 37 - Extended)

AE12: HEREFHRRE, BFIES EBUZERG (F5Hk ki)

EITR  FURERK (NTC) SgrEbm BT, mE_ 5 MR, Rk,
PR V, EMMLY R, BB Ry HECRBRIIRIN T = 2.

AL (M BEL TSR IR A 00 Ve = V e 1V = Vi

LR FRIFIZEMRA TCPF Wi BRI . RIRATRIERIARIAN A Q0 AV,
S WU TP ) R

VAN AOH B NTC S BT AR IRH BRI I, S R B/, PR L IR RIR A
(AR

The diagram shows a circuit containing a resistor and an NTC thermistor.

{ o

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 reading on
thermistor voltmeter
A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2022 Feb/Mar - 0654/22 - Question 36 - Extended)
AR NTC gBBAMIR BT . HHBE Ry /.
LR IR TE AR B 3 . 1Y I R
Vi =V

H VI RIYARAS, Ry /N, Vo /N Bk Ao
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1. The circuit shows a resistor and an NTC thermistor connected in series with a power supply. A
voltmeter is connected across the resistor.
power supply
o ©
e
: ——1 —
O,
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 reading on
thermistor voltmeter
A decreases decreases
B decreases increases
C increases decreases
D increases increases
(2024 Feb/Mar - 0654/22 - Question 37 - Extended)
2. The graph shows how the resistance of a thermistor changes with temperature.
6.0
resistance of
thermistor/kQ [T
4.0 =
3.0 ST
2.0 T
1.0
0

0 10 20 30 40 50 60 70 80 90 100

temperature/°C
There is a potential difference (p.d.) of 6.0V across the thermistor.
What is the current in the thermistor when it is at a temperature of 50 °C?

A 0.0020A B 0.50A C 20A D 500A

(2024 May/Jun - 0654/22 - Question 36 - Extended)
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A 13 KTEE

ot

Rk AR, HENRBEZZJEHT (550 % vo ¥ Yo i)

PREzZZ (fuse) SHEIRIAREFERIR, HBUE BRI EALEZS: (A).
2 A U (B R 22 5l s W RN, PRI 22 BRI BE T i T
J&

ORI 225 W Jr NRE FL AT, SRS ORI 22 5 FEL B 7 RE EELHT Sl o
EE: JEWT W

. il BB B

AUH BT K R G IF R AT, SoI W ORES 22 BN o

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 B C D
— o I _®_
(2023 Oct/Nov - 0654/22 - Question 38 - Extended)
i FFRMEEITREE RN, B A R
WEJRITHOR . BRHEIF RIS, SR N i C s ot .

HLL KIS ORI 2205 W, I W7 S RE AT IR s AR ORER 221 BB AF 5 o
Ok Ao

faE 14 ElERFR AREMARELERERINE (F5hk )

A Th R B NI A RER, P =2, BAChEE (W),

KB HIAE S B = meAT, Bl kg, HEHEH Jikg °C). R EEAE(LH °C.
G Ak f AR [ DR B R AR, ¢ 5 AT M, #& P 5

2. m.
EoE SEE AN

JRIERE: ZEHGEBN, AR

221




| 51 LR P T R AR IR . 4 T R O . ekt ™.

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?

time to heat
mass of .
water to boiling
water/g ; X
point/minute
A 1000 3.0
B 1000 5.0
C 2500 3.0
D 2500 5.0

(2024 May/Jun - 0654/23 - Question 31 - Extended)

f: FRKIY B EIBNAERA, ¢ 5 ATHIF, | P =% E=mcAT 13

P= ch%

[

T = 1090 ~ 333g min !
T—; = 1090 — 200g min™*
T—; = 2000 ~ 833g min ™!
T2 = 2% = 500g min~!

B HEL{E /N, ik B

AR5 LR AR E KB R AR (55 Yo yeit)

HLE T 2 B i ) py e SRR A i, RAN T =9, Q=__ .
4 R RLE R ORI (] PRAFANAE RS, T &, ¢ D, QB .
BHRXAN 1 mA = A,

w2 It e (C); 1073

AUH MBI E R R AR, SRR R, B Q = It.
]

A circuit contains a battery, a fixed resistor, an ammeter and a variable resistor.

The reading on the ammeter is 1.8 mA.

=5

How much charge flows through the variable resistor in 30s?

A 0.054C B 17C C b54C D 17000C

(2022 Feb/Mar - 0654/22 - Question 34 - Extended)
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fi: PFERBCHLIR AL R RAN S, AL AT AR B A HLIR R 1.8 mA.
1.8mA=18x103 A

HQ=1It

Q=1.8x 10723 x 30 = 0.054 C.

e Ao
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£ 18 AR ZE5RIE L

| 181 AL &S5RI 4

R 1 (REE L2 IR PIBT KM AR (55 kK i)

ORES 22 RS BRI A R 22 8, RS e fRy i AU BUE AR, W2
DL TR BT, o8 FEL I T T
REERBEH, REGLZVEAE 4R b, fHERE RS K& .

BERR LR (A) AL (RIS ZAMEER AR ESEE, WAKAE B E,

B B Kk

AH AN 22)5 A DRES TOHE s U F I B R JRE P B R RN, S T ORI 22 2 15 DR 2ok 3 425 Wi
FFUIr k£

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
(2022 Oct/Nov - 0654/13 - Question 39 - Core; [&]f#i: 2022 Oct/Nov - 0654/23 - Question 38 - Extended)
i P A 22 R K R A A AT DI R R, A5 ORI 220033 IR TR AIE R M2k A ORI 22 0 ik
AO

FXI%:3)
1. Component X protects the circuit shown in the diagram.
o o
—
IS
X

What is component X?
A fixed resistor
B fuse
C switch
D variable resistor
(2025 Oct/Nov - 0654/11 - Question 38 - Core)
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A heater circuit is protected by a 10 A fuse.

How does the fuse protect the circuit?

A

B
o
D

It cuts off the current when the current in the heater is greater than 10 A.

It decreases the current in the heater to 10 A when the current is more than 10 A.

It increases the current in the heater to 10 A when the current is less than 10 A.

It maintains a constant temperature in the heater.

What is the purpose of a 3 A fuse in an electrical circuit?

A

B
C
D

It keeps the current at a constant value of 3A.
It prevents the current increasing above 3 A.
It reduces the resistance of the circuit.

It varies the voltage of the supply.

A student connects the circuit shown.

fuse
| ——

(2024 May/Jun - 0654/23 - Question 37 - Extended)

(2026 May/Jun - 0654/12 - Question 38 - Core)

1

&

O~ O

When the switch is closed, the fuse blows and stops the current.

What is a possible reason for this?

A

B
Cc
D

The current rating of the fuse is too high.
The current is too large.
The lamp is too dim.

The voltage is too small.

Fuses are used in domestic electric circuits.

Which statement about fuses is correct?

A

B
Cc
D

A fuse is connected in the live wire.

A fuse is connected in the neutral wire.

(2024 Oct/Nov - 0654/22 - Question 38 - Extended)

A 3.0A fuse produces a current of exactly 3.0 A in the circuit.

A 3.0 A fuse produces a minimum current of 3.0A in the circuit.

(2023 May/Jun - 0654/11 - Question 38 - Core; [i]fi:
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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 Itensures a constant resistance in the circuit.
D

It prevents the cables from overheating.

(2024 May/Jun - 0654/22 - Question 38 - Extended)

7. 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
(2023 Oct/Nov - 0654/13 - Question 38 - Core; [Mf#i: 2023 Oct/Nov - 0654/23 - Question 38 - Extended)
8.

The diagram shows four components in a circuit.
Which component is only used to protect the circuit?

A
~N O—

D ®B

(2026 May/Jun - 0654/13 - Question 37 - Core)

A 2. EMETEERREARNRNEETEE (kK k)

RIS 22 ER R RS P . FRLIATIE R IR T DIr s B . (R I FELS S 320 A Mo

RG22 Y. IR IER TAER AR KRR EERSUEES, BFaX —40F
M

AR R AN RIS 22800 ALY LA 2R R AL, BAEAF5h A

B WET BME

R BLIE B B R A PR IR R T ORI 228505 (B, e e 125 T 2% FRLIAE A INBUE [

Bl 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 3A B 10A C 13A D 36A
(2022 Oct/Nov - 0654/11 - Question 39 - Core; [Ffi: 2022 Oct/Nov - 0654/21 - Question 38 - Extended)
fE: IENWTAERIRA 11 A, (RIS 22550E FIR B T 11 Ao
A ERUE B, R EORMRNME R 13 A
filtik Co
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1.

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 1A B 3A C 5A D 8A
(2022 Oct/Nov - 0654/12 - Question 39 - Core; [A]#i: 2022 Oct/Nov - 0654/22 - Question 38 - Extended)

The maximum current in an electric circuit is 10 A.

What is the most appropriate rating of a fuse for this circuit?

A 5A B 9A C 13A D 25A

(2024 May/Jun - 0654/11 - Question 38 - Core)

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 1A B 3A C 8A D 13A
(2023 Oct/Nov - 0654/11 - Question 39 - Core; [@]#i: 2023 Oct/Nov - 0654/21 - Question 39 - Extended)

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 1A B 5A C 8A D 20A

(2024 Feb/Mar - 0654/12 - Question 37 - Core)
The voltage across an electric heater is 240V 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 1A B 2A C 5A D 240A
(2025 May/Jun - 0654/11 - Question 38 - Core)

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 sui;aﬁt;}lg/fxse
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

(2023 Feb/Mar - 0654/12 - Question 38 - Core; [f]f#i: 2023 Feb/Mar - 0654/22 - Question 38 - Extended)
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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 3A, 5A or 13A.

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

(2024 Feb/Mar - 0654/22 - Question 38 - Extended)

faA 3 AR ERETERFERE LT (FHik N oiok)

ORI 22 ERERAE RS s HRLE R, RG22 - ATITD] T FELIE o
ORI 225 FURBIS K T IEH AR . HAK T SEH . M BRALRZE (A).

A DRES ZZE FLIRLR TS T AR S LR, R PT RE SEad AT PR 22 i A 1T o
B Ml B ER

I H LS 2 A FELIRU RIS R LA ) PRI 220, S LB e

Bl 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 5A fuse blows. The owner replaces the
5A 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.
(2022 Feb/Mar - 0654/12 - Question 38 - Core; [i]@i: 2022 Feb/Mar - 0654/22 - Question 37 - Extended)
fif: MR A/RZH IR LR 6 A, H5E R IRIE 22450 € IR A 13 A
MHEBEAT 6 A MHAM 13 A RE 2205, B4 iy i 2 2230 B, B4 fesid .
Wk Bo
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1.

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.

(2024 Oct/Nov - 0654/21 - Question 38 - Extended)

AE 4: JARNBGEHR S RNSEERNTTE (i Aoiodok)

EDEA ALEMTRITH SIS NMESREBINTE: AR FEHTAR M S WM fE R .

EALGA M B SEAEZAPREERY . B MEER.
MU T B R R SRS, IR P = IPR; P RSN BURE . T MR N 2ed
FEEERIC AR I, SO0, BB W—HRT . REMIhERBUN,

ORI 22 FRERYE R B v, PR B A (L IS s 00 TR SR R 228 (A) o

B BN D

FUH ISR AaZRAS ST FLfE 0 S W7, 5741 B P RELZS (LR e FiL 3 40 15 T
PN

An electric motor is connected to a power supply by insulated wires. The circuit is protected by a
fuse, but the wires become hot.
1
1
b
power (l\/l motor
supply o -

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.
(2024 Oct/Nov - 0654/23 - Question 37 - Extended)
fiE: AP BEAEIR, SEGB0H, REETEAUER, HEEMN.
HT LI AR, . e R BIATLA A FL AR R I

P=1I°R
R /N, SLEBEIIIREN, FLAG T
Wk Co
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1.

What is not a hazard when using a mains supply?

damaged insulation

B damp conditions
C excess current
D double-insulated outer casing

(2026 Feb/Mar - 0654/12 - Question 38 - Core)

FAZ 5: SEMIFECERME VIR R TERRBIERIELE (5 kv ir)

CIY RS2 e AR, BB RN HBRIES TARHS, FHnT TR s
i
JRERREBR I IER TAERBRE T CAEEREEN, B 1 =% RIAeERRE.

VB RE (V). R BSACANIE (Q), I WA Zs: (A); WK, OREE 2245 Wi bl
LR o
B BRT: SIFHSC 2

VAN A H BB R R R S R, IR EORIEREORER ZZ UM I SESRIEHR TAE R AR

[ 5751

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.
o O

heater

{11114

W)
&)

motor

What is an appropriate rating for the fuse?

A 2A B 4A C ©6A D 10A
(2022 May/Jun - 0654/12 - Question 39 - Core; [a]fi: 2022 May/Jun - 0654/13 - Question 39 - Core)
fif s IR ALK L O A
Iy =60 A+20 A

=80 A
ORI 225508 R M R T 8.0 A, AIEERUASH 10 A A3 #iik Do
RS )

1. A 240V mains lamp operating normally has a working resistance of 480 Q.

Which rating of fuse is most suitable to use with this lamp?

A 04A B 1A C 2A D 4A

(2022 May/Jun - 0654/11 - Question 38 - Core)
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fi2 6: FEREKHNIERS AT TREMENKERTEG (5% %)

IREE 220 BRAEAR ORI R, AR MUE (I I, fo FLE T
M W R . PR S ORI 22 p ik, PIARHRHAR. B, DGRBS A IR
RECHE P AL ARSI E RS Z R RN R (A),

BE: B B M
L H B W R A DR B VLB, S ORI 22 ERL IR R ] AR L BEL R A ER R
]

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 B
— 1] [
® ®
I ——1
C D

®

]
IS

(2024 Oct/Nov - 0654/12 - Question 37 - Core; [lfi: 2024 Oct/Nov - 0654/13 - Question 37 - Core)
fE: DUEISWTRLIAN, IR PRI 22T AR H PE R HR R
H R I LA
Iy = Iy

PR AR R AT R R, T D EASTOA AR R — 3B ik Do
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T 19 Efil. BN . ZES5EESR

| 19.1 szt B . ZEHN ST EES

BE A ESEAARCE, BEFHBTSETE (5 Kk k)

1 R SO T 5 SR EEA TN, &L SLONR O
MAFRESZ, KHEHER J7 T, PR T R i O
HELYAL T LRI 1) BLIN AT IDUN BT 1) s FRLIA T ELAR I () AN L WA Ji Tl

TESLM A K B S4 HRRAER , BRREK, #IER: ESLBu, WM. w8
BRI (T).

B FPOE: B SR

FUH B AR SRS BB, 5 A 4505 S I Wy R 8 7 ) o

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 B
current current
into page into page
C D
current current
into page into page

N

(2023 May/Jun - 0654/11 - Question 39 - Core)
it EREESEAENHSERTEREE T LN PENA LLSEAELOHFLGE
b X5 R L AR ) L, o TARAEE N, #3507 1) R o
HE Ao
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1. A straight wire carries a current into the page.
Which diagram shows the pattern and the direction of the magnetic field around the wire?
A B C D
current into page current into page
(2026 Feb/Mar - 0654/22 - Question 37 - Extended)
2,

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?

A B

current current
into page into page

N2

into page into page

N
I

(2023 May/Jun - 0654/12 - Question 38 - Core; [a]f#i: 2023 May/Jun - 0654/13 - Question 38 - Core. 2023 May/Jun - 0654/22 - Question 37
- Extended)
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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

(2024 Feb/Mar - 0654/12 - Question 38 - Core)

Which diagram shows the pattern and the direction of the magnetic field around a straight wire
that is carrying a current into the page?

A B Cc

NOJO

(2024 Oct/Nov - 0654/11 - Question 38 - Core)
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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?

B

A
% ; current into page

current into page

C
% ; current into page

current into page

(2024 Oct/Nov - 0654/23 - Question 38 - Extended)

The diagrams show a wire carrying a current out of the page.
Which diagram shows the pattern of magnetic field lines near the wire?

A B C D

NN
N

current out current out current out current out
of the page of the page of the page of the page

(2023 Oct/Nov - 0654/12 - Question 38 - Core; [d]f#i: 2023 Oct/Nov - 0654/22 - Question 39 - Extended)

235



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?

A B
current current

C D
current current

(EF [E

(2024 Oct/Nov - 0654/12 - Question 38 - Core; [f]@i: 2024 Oct/Nov - 0654/13 - Question 38 - Core)
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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
Y of current

Cc

direction
Y of current

1l

237

B

G

direction
I of current

>

D

\

direction
[ of current

113

(2026 May/Jun - 0654/21 - Question 38 - Extended)



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?

A B
wire wire

current current

card card

wire wire

current current

card card

(2024 May/Jun - 0654/11 - Question 39 - Core)
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The diagram shows the magnetic field around a straight current-carrying wire.

Point X lies in the magnetic field.

-

X

A current
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

(2025 Oct/Nov - 0654/21 - Question 37 - Extended)
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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
(2024 Oct/Nov - 0654/23 - Question 39 - Extended)
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1. 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
(2026 Feb/Mar - 0654/22 - Question 36 - Extended)
2. Which voltage—time graph shows the output voltage of a simple a.c. generator?
A B
A A
voltage voltage
0 time v v Vtime
C D
voltage l/\ voltage
0 A A - 0 >
0 time 0 time
(2024 May/Jun - 0654/23 - Question 39 - Extended)
3. Which graph shows how the output electromotive force (e.m.f.) of an a.c. generator varies
with time?
A B
A
voltage ]/\ voltage
N /\ /\; 0 ;
T \/ \/ time 0 time
C D
A
voltage voltage
0 | - 0 >
0 time 0 time

I
(2025 Oct/Nov - 0654/22 - Question 38 - Extended)
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Which material is used for the core of an electromagnet?

A aluminium
B copper
C iron
D

steel

(2023 May/Jun - 0654/12 - Question 36 - Core; [a]#i: 2023 May/Jun - 0654/13 - Question 36 - Core. 2023 May/Jun - 0654/22 - Question
36 - Extended)
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1. Which statement about the core of an electromagnet is correct?

A Itis made of soft iron because soft iron is easy to magnetise.

B Itis made of soft iron because soft iron does not lose its magnetism easily.

C Itis made of steel because steel is easy to magnetise.

D Itis made of steel because steel loses its magnetism easily.

(2024 Oct/Nov - 0654/21 - Question 35 - Extended)

2.

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.
(2025 May/Jun - 0654/22 - Question 36 - Extended)
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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

(2024 May/Jun - 0654/12 - Question 38 - Core; [a]/i: 2024 May/Jun - 0654/13 - Question 38 - Core)
i IO KN Mo TR B RN B A AS B
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st
1.

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.

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

(2026 Feb/Mar - 0654/22 - Question 38 - Extended)

242



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.

(2025 Oct/Nov - 0654/23 - Question 38 - Extended)
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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

(2023 May/Jun - 0654/22 - Question 38 - Extended)
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1.

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.

(2024 Feb/Mar - 0654/22 - Question 39 - Extended)
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2. A magnet is dropped through a coil from a height of hcm.

The coil has n turns and is connected to a voltmeter.

magnet

coil with
n turns

Which row gives the values of h and n that produce the greatest induced electromotive
force (e.m.f.)?

hlcm n
A 5 200
B 5 400
C 10 200
D 10 400

(2026 May/Jun - 0654/21 - Question 37 - Extended)
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A solenoid carrying a current produces a magnetic field.

Which diagram shows the magnetic field pattern?

A B
) magnetic
magnetic fold
field
current current
c D
magnetic
field AL S LSS L magnetic
field
current current

(2023 May/Jun - 0654/23 - Question 38 - Extended)
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1.

The diagram shows the magnetic field due to a current in a solenoid.

solenoid

NN ) A
P VAR 555555 %A NN

~—
A |

current
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.

(2025 Oct/Nov - 0654/22 - Question 37 - Extended)
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The diagram shows a motor. One part of the motor is labelled X.

X—|

What is the name of part X and how does it help the motor to work?

: --+|

how X helps the
motor to work

name of part X
A split-ring commutator
B split-ring commutator
C step-down transformer
D step-down transformer

reduces the current so
the coil does not overheat

reverses the current in
the coil every half turn

reduces the current so
the coil does not overheat

reverses the current in
the coil every half turn

T7 Tl
Lk B

(2023 May/Jun - 0654/23 - Question 39 - Extended)
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1.

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.

(2024 May/Jun - 0654/22 - Question 39 - Extended)
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The diagram shows a step-down transformer.

Which part of the transformer is the secondary coil?

A

(2026 May/Jun - 0654/22 - Question 38 - Extended)
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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?

wire
______ - B R
______ - A cf——
S ¢ [N
current

(2022 Oct/Nov - 0654/21 - Question 39 - Extended; [8]i: 2022 Oct/Nov - 0654/22 - Question 39 - Extended. 2022 Oct/Nov - 0654/23
- Question 39 - Extended)
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1. The diagram shows a current-carrying conductor in a magnetic field. The direction of the current
is shown.

current
NV >/// S

/
/ &

/

/

v

In which direction is the force on the wire due to the magnetic field?

A downwards
B tothe left
C to theright
D upwards
(2023 May/Jun - 0654/22 - Question 40 - Extended)
2. 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?

e
1A

D

current

(2025 May/Jun - 0654/21 - Question 38 - Extended)

3. 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\

_>>

De— —B

X X X
X X X X
X X X X
X X X X
X X X X
X X X X

O -«—r

\X

magnetic field
into page
(2024 May/Jun - 0654/23 - Question 38 - Extended)

249



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.

current

N

wire ‘

I I I I I I ! !
|2 L A A A A A |
magnetic field
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
(2022 Feb/Mar - 0654/22 - Question 38 - Extended)
A current-carrying wire is placed between the poles P and Q of a magnet, as shown.

force

current
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 fromPtoQ
B fromQtoP
C towards the bottom of the page
D towards the top of the page

(2023 Oct/Nov - 0654/23 - Question 39 - Extended)
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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.

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?

A
A

c current into the page

(2023 Oct/Nov - 0654/13 - Question 39 - Core)

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.

wire carrying current

N S
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

(2023 Feb/Mar - 0654/22 - Question 39 - Extended)
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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

(2022 May/Jun - 0654/21 - Question 38 - Extended; [F]f#i: 2022 May/Jun - 0654/22 - Question 38 - Extended. 2022 May/Jun - 0654/23

- Question 38 - Extended)
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1.

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.

(2025 Feb/Mar - 0654/22 - Question 38 - Extended)
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2. 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 toincrease the voltage and decrease the current

D toincrease the voltage and increase the current
(2025 Oct/Nov - 0654/21 - Question 38 - Extended)

3. 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.

/ transmission

cables

power station transformer
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 ltincreases the current so the voltage is smaller.
D ltincreases the voltage so the current is smaller.

(2024 Oct/Nov - 0654/22 - Question 39 - Extended)

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 current in

from cables cables
A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2023 May/Jun - 0654/22 - Question 39 - Extended)
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A transformer with an efficiency of 100% has an input current of 10 A. The input voltage is 100V
and the output voltage is 20 V.

What is the output current?

A 20A B 10A C 50A D 200A
(2024 Oct/Nov - 0654/21 - Question 39 - Extended)
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1.

A 100% efficient step-down transformer has 120 turns on its primary coil and 10 turns on its
secondary coil.

A 240V supply provides 48 W of power to the primary coil.
What is the current in the secondary coil?

A 0.017A B 0.2A C 24A D 20A
(2024 May/Jun - 0654/21 - Question 39 - Extended)
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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 (a)-particles

B beta (B)-particles

C gamma (y)-rays

D X-rays
(2025 May/Jun - 0654/11 - Question 39 - Core)
R o PHRIEZ P HRRERR LR, 10 om KA JEEH T 55 0 U5 00 BE Bl i H AR e
PSR BER AP R o R Fo W Ao

RS

1.

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

(2026 Feb/Mar - 0654/22 - Question 39 - Extended)
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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 a-particles only

B p-particles only
C y-raysonly
D

a-particles and y-rays

(2026 May/Jun - 0654/11 - Question 39 - Core)
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.

(2026 May/Jun - 0654/22 - Question 39 - Extended)
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 a-particles and B-particles.
B It only prevents the escape of a-particles.
C Itonly prevents the escape of B-particles and y-rays.
D

It only prevents the escape of y-rays.
(2025 Oct/Nov - 0654/12 - Question 39 - Core; [f]@i: 2025 Oct/Nov - 0654/13 - Question 39 - Core)
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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.

aluminium
paper foil lead
L

M——>——

N 1

Which row identifies the radiations L, M and N?

L M N
A o B Y
B a Y B
C a Y
D B Y o

(2023 May/Jun - 0654/12 - Question 40 - Core)

Which row describes the relative ionising effect and the relative penetrating ability of alpha and
gamma radiation?

relative relative
ionising effect 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

(2023 Oct/Nov - 0654/12 - Question 39 - Core)

How do the ionising effect and the penetrating ability of alpha-emissions compare with those of
beta-emissions?

ionising effect penetrating ability

alpha more ionising than beta alpha more penetrating than beta
alpha more ionising than beta alpha less penetrating than beta

alpha less ionising than beta alpha more penetrating than beta

O 0O m >

alpha less ionising than beta alpha less penetrating than beta

(2022 Feb/Mar - 0654/12 - Question 39 - Core; [a]#i: 2022 Feb/Mar - 0654/22 - Question 39 - Extended)
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The nucleus of an atom emits an a-particle.

How do the number of protons and the number of neutrons in the nucleus change?

number of number of
protons 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

(2023 Oct/Nov - 0654/13 - Question 40 - Core)
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1.

A radioactive nucleus emits an alpha (a)-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

(2024 Feb/Mar - 0654/12 - Question 40 - Core)
A radioactive nucleus 25U decays into a thorium (Th) nucleus by emitting an alpha-particle.
What is the symbol for the thorium nucleus formed?

A Z3Th B %Th C “3Th D %3Th

(2023 May/Jun - 0654/21 - Question 39 - Extended)
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A uranium nucleus decays by emitting an alpha (o)-particle. The nuclide equation shows this
decay.

oU = ®Th + a-particle

What are the numbers X and Y?

X Y
A 234 90
B 234 92
C 238 90
D 238 92

(2024 May/Jun - 0654/22 - Question 40 - Extended)

The isotope uranium-238 (U) decays by alpha emission to thorium (Th). The decay equation
is shown.

238 X
U = gTh + J0

What are x and y?

X y
A 234 4
B 236 2
C 240 2
D 242 4

(2025 Feb/Mar - 0654/22 - Question 39 - Extended)

The decay equation for thorium-232 is shown.
#eTh > “2Ra + $Z

What are the values of x and y and what is the identity of particle Z?

X y V4
A 1 2 beta
B 2 1 beta
C 2 4 alpha
D 4 2 alpha

(2026 May/Jun - 0654/21 - Question 39 - Extended)

259



A nucleus of Zggu undergoes radioactive decay to produce a nucleus of thorium (Th) and an
alpha particle.

Which equation shows this decay?
A ZBU > ZBTh + So

B Z5U - 23Th + Ja

C %HU > %5Th + ja

D Z3U - %%Th + ja

(2025 May/Jun - 0654/22 - Question 39 - Extended)
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A beam of y-rays passes into an electric field between two charged plates.

Which diagram shows what happens to the y-rays?

A B C D
—] ] + —] |+ —] 1+ —] I
- + - + - + -
- + - + - + -
e R e R o R e
- + - + - + -
- + - + - + -

(2022 May/Jun - 0654/22 - Question 40 - Extended)
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1. The diagram shows a beam of B-particles and a beam of y-rays entering the electric field between
two charged plates.
+ + + + 4+ + |+ + + + + +
B-particles '
+
+
y-rays
What is the effect of the electric field on each of the beams?
B-particles y-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
(2023 Oct/Nov - 0654/23 - Question 40 - Extended)
2.

plates in a vacuum.

A beam of a-particles and B-particles passes into an electric field between two horizontal parallel

a-particles
and B-particles

Which row shows what happens to the beam?

a-particles

B-particles

o 0O m >

deflected downwards
deflected downwards
deflected upwards

deflected upwards

deflected upwards
not deflected
deflected downwards

not deflected
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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.

radioactive

source \
L ] Z

Which row identifies the three types of radiation?

X Y VA
A alpha gamma beta
B beta gamma alpha
C gamma alpha beta
D gamma beta alpha

(2024 Oct/Nov - 0654/22 - Question 40 - Extended)

Three different types of ionising radiation X, Y and Z pass between two charged plates.

source

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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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.

+ + + + 4+

What does the beam contain?

A alpha (a)-particles, beta (B)-particles and gamma (y)-rays
B alpha (a)-particles and beta (B)-particles only

C alpha (a)-particles and gamma (y)-rays only

D beta (B)-particles and gamma (y)-rays only

(2024 May/Jun - 0654/23 - Question 40 - Extended)

A radioactive source emits a-particles and B-particles that pass into the space between two
charged plates.

a-particles and p-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 o towards lower plate, B towards upper plate o-particles deflected more
B o towards lower plate,  towards upper plate B-particles deflected more
C o towards upper plate, p towards lower plate a-particles deflected more
D o towards upper plate,  towards lower plate B-particles deflected more

(2023 May/Jun - 0654/23 - Question 40 - Extended)

A4 BRELHEERT ETHERT (Fiik k ki)

BRERMASELAMBES AFnR_______ . ETARETRE Z £ o
B THECON N, R R T R AR, HikA=Z+N.
HUILR N = A—Z; e r8h e, RERSET AN _____

Av Z. N HRERA BAIRIE RS, Hrh AL Z W SEB R N IEREAL .
BE: FUFECS T TEREEG BREG M

AH IR T A L8 2T S BB 7, BB A=Z 4+ N.

An atom of beryllium is represented by Be.

How many neutrons are in the nucleus of this type of beryllium atom?

A 4 B 5 cC 9 D 13
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(2022 May/Jun - 0654/11 - Question 39 - Core; [F]f#i: 2022 May/Jun - 0654/12 - Question 40 - Core. 2022 May/Jun - 0654/13 - Question
40 - Core. 2022 May/Jun - 0654/21 - Question 39 - Extended. 2022 May/Jun - 0654/22 - Question 39 - Extended. 2022 May/Jun - 0654/23
- Question 39 - Extended)

i BEMFSLELEONREE, M A=9,
ETFERETFFE,. W Z =4,
N=A—Z=9—-4=5,

1L Bo
ABSEE)
1. A nuclide of hydrogen is represented by ?H.
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
(2023 Oct/Nov - 0654/11 - Question 40 - Core)
2. 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
(2024 Oct/Nov - 0654/12 - Question 39 - Core; [E]@i: 2024 Oct/Nov - 0654/13 - Question 39 - Core)
3. 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 3Sr B 3Sr c 3Bgr D Xsr
(2024 May/Jun - 0654/12 - Question 39 - Core; [a]fi: 2024 May/Jun - 0654/13 - Question 39 - Core)
4.
Which nuclide contains the most neutrons?
239 234 239 238
A “5Am B o1Pa C wuPu D pq V)
(2026 May/Jun - 0654/13 - Question 38 - Core)
5.

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 AU B AU C "BAu D "${Au

(2023 Feb/Mar - 0654/12 - Question 39 - Core)
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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
number of 700

radioactive
600 \

atoms
500 \

400
300
200
100

0

0 10 20 30 40
time/s
What is the half-life of the substance?

A 10s B 20s C 30s D 40s
(2022 May/Jun - 0654/11 - Question 40 - Core)
fiE: W, t=0KEF4C0h 800,
HIEREE L, PR 40N
850 = 400
12 R TFH0 400 B, ¢ =10's, HCEZERIH 10 5. Hk A.
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800

The graph shows the decay curve for a radioactive substance.

emissions 700 \

per minute 600

500 \

400

300

200

100
0

\\\

0o 1 2

What is the half-life of this substance?

1.
A
B
Cc
D
2.

2.0 hours
3.2 hours
5.0 hours

10 hours

3 4 5 6 7 8 9 10

time/hours

(2024 May/Jun - 0654/12 - Question 40 - Core; [@]&i: 2024 May/Jun - 0654/13 - Question 40 - Core)

time.

The graph shows how the rate of emission of radiation from a radioactive sample changes with

80

rate of emission 70 \

emissions/minute
60

50

40

30

20

10

'\\\

0
0 1

What is the half-life of this sample?

A

B
Cc
D

40 minutes
2.0 years
5.0 years

10 years
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The diagram shows how the count rate for a radioactive isotope varies with time.
700

count rate 600
counts/second N

500

400

300 C

200 ERSN

/1

100 TR

0

0 10 20 30 40
time/hours
How many half-lives of the isotope elapse in 45 hours?

A 1 B 3 C 45 D 75

(2023 May/Jun - 0654/12 - Question 39 - Core; [@]i: 2023 May/Jun - 0654/13 - Question 39 - Core)

FE 6: FIRERES. BRERANIERGET ER D AT RS (Z5 55k K Yovt)

CUT N\ RZ BRSO, TR XSS s TR IR RS B — ), BEESER. MU
BRI, T2 =N

AE PRI, B K 5 IR Y 5] , FEHAEEMR T BEEEALA
m, RN s,

v SR FERE IR, W R R IAT R 3 AREER T RE A AL BRI v TR

AN IeRs: T H SR BRI RS T R ARG, AR Nz a5t

B PHE: WEGTEFR) bR

AN FE BIURIE. KARIEE. BRIOPPR SRS IS TRI I, SEHREE B BRI I ) T XU R A
FEAIR

Which statement explains why scientists use long tongs to move radioactive sources?
A It decreases the half-life of the source.
B Itincreases 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.

(2026 May/Jun - 0654/12 - Question 39 - Core)
il AR RN, BRSO M R K.
TETSUR IRFPRANTE B — I, BREIER, N3z 2 AR5 &2 8N
G Bo
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1. Scientists use a radioactive source that emits y-radiation.
What is a suitable safety precaution?
A Reduce the temperature of the radioactive source.
B Use aluminium foil to reflect the y-radiation away from the scientists.
C Use a paper screen to absorb the y-radiation.
D Use the source for the minimum time needed.
(2026 May/Jun - 0654/13 - Question 39 - Core)
2. A scientist works with a radioactive source that emits gamma (y)-rays. The scientist takes several
precautions.
Which precaution does not give the scientist any protection?
A Keep alead 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.
(2025 May/Jun - 0654/12 - Question 39 - Core: [Fi: 2025 May/Jun - 0654/13 - Question 39 - Core)
3.

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.
(2026 May/Jun - 0654/23 - Question 39 - Extended)

AT o FIFHMRTFAPFHN, FERBBASE (Fik ki)

o KL A BRI AN T4

e i I e o i S N e A R O SR :
AT AT PR m, WabiFRBER 5 ARG C, FURMRALA ke
i FHIER, BAMRMBK _ 6BJ1 RE o AN, RFEREWAFFHEA T

g2 g Am; W
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CEED

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

& —A a BT A BRI A
B e b Fla . JRTPRREMA TR T

HTART o K4, #k C.

A radioisotope decays by the emission of an alpha (a)-particle.

(2025 May/Jun - 0654/23 - Question 39 - Extended)

X943
1. Which statement describes o-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.

(2026 Feb/Mar - 0654/12 - Question 39 - Core)

2,

A proton has charge g and mass m. A neutron has no charge and mass m.

Which row shows the charge and mass of an alpha (a)-particle?

charge mass
A 2q 2m
B 2q 4m
C 4q 2m
D 4q 4m

(2024 May/Jun - 0654/21 - Question 40 - Extended)

FA2 8 HipRIREETER a B, vy EIT (Eik ki)

B FE; M MR
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Three types of ionising radiation enter a magnetic field at right angles to the field.

Which types of radiation are deflected?

A oandBonly B oaandyonly C pandyonly D o,pandy

(2023 Oct/Nov - 0654/21 - Question 40 - Extended)

& o R IER, BRI A, —HIYSZHE ST o
v EBEAT R, NS, Wk Ao

ARSE )
1. The diagram shows y-rays travelling in the direction shown. They enter a magnetic field that is
directed into the page.
X X X X X
y-rays magnetic field
—_— .
XXX XX into page
X X X X X
In which direction are the y-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.
(2023 Feb/Mar - 0654/22 - Question 40 - Extended)
2.

A radioactive source emits beta (B)-particles and gamma (y)-rays.

Both types of radiation enter the magnetic field between the poles of a magnet, as shown.

[+

p-particles
and y-rays

radioactive

source
S

In which direction does each type of radiation travel after entering the magnetic field?

B-particles

y-rays

o 0O m >

into the page

into the page
out of the page
out of the page

into the page
straight on
into the page

straight on
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JEF4% o R BRI, B E TR PR
FW—tEWARRMERAG __ BIFRFERM_ WP T

FUTH PR R AL, AN BTN TR PAZ, SHFHEEFAZIA .
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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.
(2024 Oct/Nov - 0654/11 - Question 39 - Core)
fi#: mFEALRMES, F—ITRKMPRE AR TEE . AR .
AH PR, BTFAE TR T
#ik Do

RSk
1.

The diagrams represent pairs of nuclei of some atoms.

Which pair shows nuclei of different isotopes of the same element?

~~~~~~~

——————————————

(2022 Oct/Nov - 0654/11 - Question 40 - Core; [@]@: 2022 Oct/Nov - 0654/12 - Question 40 - Cores 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)

10 MEHERBARERFZ (Fk o)

WA RTEA R RO R B AR
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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

(2025 Feb/Mar - 0654/12 - Question 39 - Core)
f RO AT E R TAE KRR, RSN E R PR A o
FRIE BT 0] AR A & B ERAL BRI B AR SR A% . #50EE Do

A1 EREHNGFELSMBRREFAASEM (Fik k)

PRI AR AT FE R FL B AR AR 9 - A AR 32 2K RS o
RNERIEHRAHBAA G ZTFHERS FH AR EYIAIYOR H B8 ) 5t -
AN M RS SRS AT AT LU s SR DS B0 B AL 3 AR PP

W RSN R

R BT SR RO TR B A AR ST i AT S R IR 2 B H NN it
i 1

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.
(2025 May/Jun - 0654/21 - Question 39 - Extended)
i A RERSR AR A . BERPIEA. FEHNLU RIS SRR,
A N2 Z B E RS, RE UTS M2 FH LT RES
HCE IR YORE AT SRR R 1 SR . Wik Do

WA 12: B-RETREBHALT . RTFHIEM 1 Bk K o)

&

BEAFS X d, A NFRE. Z MR
B~ &, BA— PR — AT, R . BT 5

BN T RE A ) BRSPS A A s BT AL FRIBEHON 0, TR — L.
BH: A B 1

FUH L B~ A8 MEM T BRI AR, SesrE B Ao B4

A nucleus of carbon 12C decays by beta (f7)-emission to an isotope of nitrogen N.
What is the nuclide of nitrogen formed?

A "IN B "IN c "N D "N
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(2024 Feb/Mar - 0654/22 - Question 40 - Extended)

fE: W BT M, BEHAE, FrrsdEm 1.
A=14
Z=6+1=7
PR ERHE A N, #k Co
ARSE 22
1. A carbon-14 nucleus undergoes B~ decay and produces an isotope of nitrogen.
The decay equation is shown.
'C = IN + B
Which row gives the values of A and Z?
A 4
A 13 6
B 13 7
C 14 6
D 14 7
(2025 Oct/Nov - 0654/21 - Question 39 - Extended)
2. A decay equation for strontium-90 is shown.
XSr > BY + x
What is x?
A alpha particle
B beta particle
C neutron
D proton
(2025 Oct/Nov - 0654/23 - Question 39 - Extended)
3. Adcarbon-14 nucleus decays to form a nitrogen-14 nucleus and one particle X of ionising
radiation.

The decay equation is shown.
14 14 0
cC = SN + X

Which row gives the value of Z and the identity of particle X?

V4 particle X
A 5 B
B 7 o
C 7 B
D 8 o

(2025 Oct/Nov - 0654/22 - Question 39 - Extended)
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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 12000 counts per minute
D

18000 counts per minute

(2023 Feb/Mar - 0654/12 - Question 40 - Core)

f: mE s

__ 1290
430 — =3

LI, BT RS, #
R =36000(1)°
R = 4500 counts per minute

[ 87
ARSE )
1. 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 60g B 90g C 180g D 2409
(2025 Oct/Nov - 0654/11 - Question 39 - Core)
2,

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

(2023 May/Jun - 0654/11 - Question 40 - Core)

AE 14 THAREBZHIUREFBRKRFZHASEE (F5k ko)
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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 225 years
B 6.0 years
C 54 years

D 180 years

(2022 Feb/Mar - 0654/12 - Question 40 - Core; [&]f#i: 2022 Feb/Mar - 0654/22 - Question 40 - Extended)

B mmad AR R R

million atoms
g0 million

40 million atoms

2

20 million atoms

2

= 40 million atoms
= 20 million atoms

= 10 million atoms

M 80 million atoms J&ZE 10 million atoms L& 3 /B,
t =3 x 18 years = 54 years,

Hik Co
ARSE 22
1. A radioactive isotope emits only alpha (o)-particles.
A sample of the isotope emits 2000 a-particles per second.
After 30 minutes, the sample emits 250 a-particles per second.
What is the half-life of the isotope?
A 7.5 minutes
B 10 minutes
C 15 minutes
D 30 minutes
(2024 Oct/Nov - 0654/12 - Question 40 - Core; [fi#i: 2024 Oct/Nov - 0654/13 - Question 40 - Core)
2,

A radioactive sample emits 1280 beta (B)-particles per second.

After 20 minutes, it emits 80 beta (B)-particles per second.

What is the half-life of the radioactive sample?

A

B
Cc
D

4.0 minutes
5.0 minutes
10 minutes

60 minutes

(2024 Feb/Mar - 0654/12 - Question 39 - Core)
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m

A BRI ORI 20 5 5 2RISR LU0 5 5 2RI, BRI, B YR 2.

Bl 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

(2023 Oct/Nov - 0654/12 - Question 40 - Core)
f# T PRI S Rl R R R R
days
n= 8'04.0 gays =2
HARMEEHE, BA-PEIAN R 2, 5
100 x 22 = 400 emissions per minute,
1k Do
APSEE

1.

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

(2024 May/Jun - 0654/11 - Question 40 - Core)

fi216: RERXTEIZREIAE S#AZ NFE (Fhik o)

e oRiTAF_ R, BRI R, v ST H
HLI7 75 ) OERR AR 1) Sl s IEHRAG % 5 g L SRR 2 5 B A .
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PAESR 238 TR 1k N P B BLE NI % 05 10 90 AL
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Electric and magnetic fields can cause deflection of ionising radiation.
Which statements about the deflection are correct?
1 In an electric field, a-particles and B-particles are deflected in opposite directions.
2 In a magnetic field, a-particles and B-particles are deflected in the same direction.
3 y-rays are not deflected by electric fields or by magnetic fields.

A 1and3 B 1only C 2and3 D 2only
(2023 Oct/Nov - 0654/22 - Question 40 - Extended)
fE: oKL IER, SRR, TER—HRgPMZ T AR, A 1 IER.
TER—#H, BLFisshr AR, 55 ATz o7 AR, WO 2 4.
v SRS, AR HI IR T, R 3 IER.
Wik Ao

RS

1. The diagrams show a beam of beta-particles passing into an electric field and another beam of
beta-particles passing into a magnetic field.

+ 4+ + o+ o+

beta-particles

beta-particles

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

(2023 May/Jun - 0654/21 - Question 40 - Extended)

BEAT: EERMTRTAHLRAMZEANETE (F5ik k)

BROES A FTRIEEH PRI, 8 Z ETRFFY: ZE8H8E, F

B,

RHE o AR, A pb I
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K 4 2 1
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A uranium nucleus decays into a thorium nucleus. The thorium nucleus then decays into a
protactinium nucleus.
22U - 20Th — 2Pa
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
(2024 Oct/Nov - 0654/21 - Question 40 - Extended)

fiE: pgis A A
AA, =234—-238=—4
AZ; =90—-92 = -2
FRE 4, FFHE 2, WERAE o FA.
ISt A% A %
AA, =234—-234=0
AZy,=91-90=1
BRI, FUFEEm 1, MOEERA B A WUk A.

A2 18: KPHRERESZEEMIEHE (F ik Yir¥oir)

BRI BRI IR FAZ S5 6 R B R TR R R A

KHBRRERR A MM TR AL
BRATE RIS, Bl mREaEs HEE () £x.

B MR e

708 AUH HBUKHRSRE R M R AR, SERI SRR A .

B

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
(2022 May/Jun - 0654/23 - Question 31 - Extended)
B ORBHPERIR R IR . SRS ST R B R PRI PR RE R, b R MR AL
ik Do

)
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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

(2025 May/Jun - 0654/11 - Question 40 - Core)

fE K EBHGESMN REPUENMAGE INMT R

G Ao
X943
1. Which object that orbits the Sun is a minor planet?
A Mercury
B Neptune
C Pluto
D Uranus
(2026 May/Jun - 0654/22 - Question 40 - Extended)
2,

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

(2025 May/Jun - 0654/12 - Question 40 - Core; [a]fi: 2025 May/Jun - 0654/13 - Question 40 - Core)
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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
(2026 May/Jun - 0654/13 - Question 40 - Core)

4. 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

(2026 Feb/Mar - 0654/12 - Question 40 - Core)

5. Which row shows a dwarf planet and an object that orbits a planet?
dwarf planet Objegtgraar:e(?[rbits
A Mercury moon
B Mercury asteroid
C Pluto moon
D Pluto asteroid

(2025 Oct/Nov - 0654/11 - Question 40 - Core)

B 2. —FRNEKERUAEERIERE (F5k Kk o)

YIRE A r IEGEZ S —E, BRER o
HIEE KNG T — A RERUSGERP T, Blo= ;R RE TR A $E .
FrHAm. THs, WMoR¥BAiHm/s; 1h= s, 1d=86400 s,

2= oy 2175 3600

AU BRI B  SE A BRI SR PUE s R SE IR A 2 B DUE

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?

_2n
rT
(2025 Feb/Mar - 0654/22 - Question 40 - Extended)

fig: RBGE— MR B 2, RAEE R R/NE T — A AR R LALE A, 5

V=2TC—T B V:L C V:ﬂ D
r 2nT T

A

v = %o
Wik C.
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PSS

1.

A moon that orbits a planet has an orbit radius of 1.1 x 10°m and an orbital period of 170 hours.
What is the orbital speed of this moon?

A 36x10°m/s

B 1.1x10'm/s

C 6.8x10°m/s

D 42x10"m/s

(2025 Oct/Nov - 0654/21 - Question 40 - Extended)
A moon that orbits a planet has an orbit radius of 9.4 x 10°m and an orbital period of 7.7 hours.
What is the orbital speed of this moon?
A 6.8x10°m/s
B 21x10°m/s
C 1.3x10°m/s
D 1.6x10”m/s

(2025 Oct/Nov - 0654/22 - Question 40 - Extended)

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 36m/s B 85m/s C 36000m/s D 85000m/s

(2026 May/Jun - 0654/21 - Question 40 - Extended)

AE 3 EAFHEEIRRITRARTER (FHik k)

MAERFE R 2 —AE IR, & B 11y ~ 9.5 x 10'? km.
WMRAMERL A OBFE, WZA10° ly.
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AUH MBUDGAE. [E 2B E BRI AR AR RN, JetoeAE R & SCHIT

What is the approximate diameter of the Milky Way galaxy?
A 10°km

B 10%km

C 10°light-years

D 10°light-years

(2026 May/Jun - 0654/11 - Question 40 - Core)
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SRS
1.

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.
It takes 4.2 years for Proxima Centauri to orbit the Sun.

B
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.

(2026 May/Jun - 0654/12 - Question 40 - Core)

fE 4 BENEFHEBEIFESEERERFRIEE (F5k %)

IO AERWRZEAE L TR IR EL.
R BHRS RAR A FL F 3RS R B 10 7, R AR ORFRSE H Bl
ERRAMBREEER TRSE, Bl W STHfg .

BE: EHA BERES A (N)
A8 O H HHELSE HAGE SR IR R A, SE IR SR S A E .
CIEED

Which type of force keeps an object in orbit around the Sun and which type of force forms a
protostar?

BB AIRAETE E A TR R G FRAE, ERJRERE.

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

(2025 Oct/Nov - 0654/12 - Question 40 - Core; [a]&i: 2025 Oct/Nov - 0654/13 - Question 40 - Core)

fB . RBHXGE H AR B E I8 R BH 3% R R R E P R A 0 T
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1.

An early phase of star forms from interstellar clouds of dust and gas due to gravitational attraction.

What is the name of the star formed?

protostar
B red giant
C supernova
D white dwarf

(2026 Feb/Mar - 0654/22 - Question 40 - Extended)

A5 REEESRTHIREMAEE (Fk Kiiok)

Tl MR AERNA RSN R TZS AR E R TR R R A S
reEEEN AR MR e, SEAEN . BRE.

WEE NRRLE, ESEEH_____ . ASEZHIEM.
B RAE Wb

AH IR EER. MR SEAS BN, foHEdBRLR A .
KD

Which process describes how energy is released from a stable star?
A fission of helium into hydrogen
fission of hydrogen into helium

fusion of helium into hydrogen

O O W

fusion of hydrogen into helium
(2025 May/Jun - 0654/22 - Question 40 - Extended)

f: RUETERN A EALRAL
BT, SESETHREARIRILRER.
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SRS
1.

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

(2026 May/Jun - 0654/23 - Question 40 - Extended)

A 6: ZNFHERNSESEIFEBK (Fik i)

RIBEBEIN N, FHRAT A EIRRESHIRE - B . I
J& F RS -

FH IR, BRI, Ym0 R AR K.
FHAFW L) H13LAE, FWEIEH DL AL AR FRIR B AR GG RS TR 77 i) B4 & B R R o
B M R MR

AUH BT AR IR ST M BRRR . SRR W RSN

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.

(2025 Oct/Nov - 0654/23 - Question 40 - Extended)
fE: HORBMERNE, TR TEER S BERKRIER— R, R,
AUE H C P iy R IAIR S 5B AAT -
Wik Co
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A7 REERBROREZERME (FF5ik fiovok)

mass.

fERAEA ST IR : NI RIERRLIDIK VNG RN E IR Y S
W BRREEERLEE .

T R E R P R R IR, DR TR B

sede s ERE: TR BIE
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71

The life cycle of a star depends on whether it has a small mass, a large mass or a very large

What is the final stage of the life cycle of a large mass star?

A

B
Cc
D

black hole
planetary nebula
neutron star

supernova

(2025 Feb/Mar - 0654/12 - Question 40 - Core)

g KptRiER R EBETERLR, REUEPFE. ik C.

A2l 8: JARIAKPEEZSEREZRIIKE (FHik i)

B A Ao AAME. BTN
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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

o o0 m >

hydrogen and helium
hydrogen and helium

methane and helium

methane and helium

infrared, visible, ultraviolet
visible, ultraviolet, X-rays

infrared, visible, ultraviolet

visible, ultraviolet, X-rays

i KFHEZE R AL
K PHARST A RE B R B TELLANR . W] DGR 52 MR I B o

WOk Ao

(2025 May/Jun - 0654/23 - Question 40 - Extended)
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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

(2025 May/Jun - 0654/21 - Question 40 - Extended)
R BATE X Y 2R ORIBEE 508 rxs Ty o
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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

B
Cc
D

No radiation is absorbed or emitted.
More radiation is absorbed than is emitted.
More radiation is emitted than is absorbed.

Radiation is emitted and absorbed at the same rate.

(2026 Feb/Mar - 0654/22 - Question 32 - Extended)
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	题型3：把频率与人耳范围比较、kHz先换Hz（考频★★☆☆☆）
	题型4：以总声程除时间，回声要计往返（考频★★☆☆☆）
	题型5：用声速除频率求波长或听觉波长范围（考频★★☆☆☆）


	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★★★☆☆）
	题型2：看撤去外磁场后是否保磁选择铁或钢（考频★★☆☆☆）
	题型3：要反复通断时选择电磁铁（考频★☆☆☆☆）
	题型4：检查磁场线从N出、向S入（考频★☆☆☆☆）
	题型5：对面磁极异名吸引、同名排斥（考频★☆☆☆☆）


	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★★★★☆）
	题型2：摩擦起电只转移电子，得电子负、失电子正（考频★★★☆☆）
	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★★☆☆☆）
	题型4：电流是金属中电子流动，交流会反复改方向（考频★★☆☆☆）
	题型5：以导线长度和横截面积比较电阻（考频★★★☆☆）
	题型6：先以吸引排斥判电荷符号，再解释电子得失（考频★★☆☆☆）
	题型7：灯丝发热增阻使电流—电压曲线逐渐变平（考频★★☆☆☆）
	题型8：先秒和安培统一单位再用Q=It（考频★★☆☆☆）
	题型9：比较手持导体和绝缘体能否保存摩擦电荷（考频★☆☆☆☆）
	题型10：选能覆盖读数的最小合适电压表量程（考频★☆☆☆☆）
	题型11：先从电压电阻求电流，再连接电荷与时间（考频★☆☆☆☆）
	题型12：先求电功率再以能量反求工作时间（考频★☆☆☆☆）


	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★★★☆☆）
	题型2：并联各灯独立通断，某支路断路不影响其余（考频★★★☆☆）
	题型3：并联干路电流等于支路和、总电阻变小（考频★★★☆☆）
	题型4：先电压乘电流求功率，再乘时间求电能（考频★★★☆☆）
	题型5：电流表串联、电压表跨待测元件并联（考频★★☆☆☆）
	题型6：同一条串联路径中电流处处相等（考频★★☆☆☆）
	题型7：额定功率是每秒能量，用E=Pt求总能量或时间（考频★★☆☆☆）
	题型8：电荷绕完整回路流动而能量送往灯和环境（考频★☆☆☆☆）
	题型9：先求电路总电阻，再求电流或总电压（考频★★☆☆☆）
	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★★☆☆☆）
	题型11：先用电阻求电流，再求电能或干路电流（考频★★☆☆☆）
	题型12：热敏电阻升温减阻，再判断分压或读图电流（考频★★☆☆☆）
	题型13：灯短暂亮后永久断路，辨认保险丝熔断（考频★☆☆☆☆）
	题型14：固定温升时用质量/加热时间比较有用功率（考频★☆☆☆☆）
	题型15：给电流和时间求通过电荷量（考频★☆☆☆☆）


	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★★★☆☆）
	题型2：选略高于正常最大电流的最小合适额定值（考频★★★☆☆）
	题型3：电缆承载上限先于过大额定保险丝会过热（考频★☆☆☆☆）
	题型4：识别绝缘损坏与减小导线发热的方法（考频★☆☆☆☆）
	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★☆☆☆☆）
	题型6：用串联电流表与可变电阻测试熔断电流（考频★☆☆☆☆）


	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★★★★☆）
	题型2：交流发电机用滑环连续连接且输出正负交替（考频★★☆☆☆）
	题型3：电磁铁选软铁芯，通断时容易磁化退磁（考频★★☆☆☆）
	题型4：增大电流、磁场或匝数加强线圈转动（考频★★☆☆☆）
	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★★☆☆☆）
	题型6：螺线管磁场像条形磁体、反向电流翻转磁场（考频★☆☆☆☆）
	题型7：换向器每半圈反向电流以维持同向旋转（考频★☆☆☆☆）
	题型8：降压变压器次级线圈的匝数较少（考频★☆☆☆☆）
	题型9：用电流与磁场两方向判断受力方向（考频★★★☆☆）
	题型10：同样传输功率先升电压减电流以降低线损（考频★★☆☆☆）
	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★☆☆☆☆）


	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★★★☆☆）
	题型2：α衰变前后质量数少4、质子数少2（考频★★★☆☆）
	题型3：电场中α向负板、β−向正板、γ不偏转（考频★★★☆☆）
	题型4：核素左上数是总核子、左下数是质子（考频★★★☆☆）
	题型5：在衰变图上找减为一半的横向时间间隔（考频★★☆☆☆）
	题型6：用距离、屏蔽和接触时间减少辐射风险（考频★★☆☆☆）
	题型7：α粒子由两质子两中子构成，带正电且强电离（考频★★☆☆☆）
	题型8：磁场只偏转带电α和β，γ直行（考频★★☆☆☆）
	题型9：同位素质子数相同而中子数不同（考频★☆☆☆☆）
	题型10：放射性来自不稳定原子核（考频★☆☆☆☆）
	题型11：背景辐射存在多种自然来源并人人会接触（考频★☆☆☆☆）
	题型12：β−衰变质量数不变、质子数增加1（考频★★☆☆☆）
	题型13：每过一个半衰期就把未衰变量减半（考频★★☆☆☆）
	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★★☆☆☆）
	题型15：已知末值倒推以前的发射率逐次乘2（考频★☆☆☆☆）
	题型16：同时核对电场吸引方向与磁场受力方向（考频★☆☆☆☆）
	题型17：连续两步衰变分别比较A和Z的改变量（考频★☆☆☆☆）
	题型18：太阳能源是氢核聚变而非裂变（考频★☆☆☆☆）


	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★★★☆☆）
	题型2：一周圆轨道长度除以公转时间求轨道速度（考频★★☆☆☆）
	题型3：把光年当距离并识银河系尺寸量级（考频★☆☆☆☆）
	题型4：重力维持轨道并让气体尘埃聚成原恒星（考频★☆☆☆☆）
	题型5：稳定恒星氢聚变为氦释放能量（考频★☆☆☆☆）
	题型6：核对宇宙起始为高温高密并持续膨胀（考频★☆☆☆☆）
	题型7：按恒星质量区分最终星体阶段（考频★☆☆☆☆）
	题型8：识别太阳主要气体及主要辐射波段（考频★☆☆☆☆）
	题型9：更强太阳引力对应更近轨道与更快公转（考频★☆☆☆☆）
	题型10：吸收辐射多于发射则地球储能升温（考频★☆☆☆☆）



