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{51351 1 Which single apparatus is used to find the volume of a solid cube and which single apparatus is
used to find the volume of a quantity of liquid?
volume of solid cube volume of liquid
A balance balance
B balance measuring cylinder
C ruler balance
D ruler measuring cylinder

(2023 HZE 0625/12 451550)
B ERMAKAERNE, BV = B35,
AR = I
g Do
$HX125 3]

1. A student uses a metre ruler to measure the length of a sheet of paper.

Which measurement is shown to the nearest millimetre?

A 0.2932m B 0.293m C 029m D 03m
(2024 47 0625/21 %5 138)



2. A student wishes to measure accurately the volume of approximately 40cm? of water. She has
two measuring cylinders, a larger one that can hold 100cm?, and a smaller one that can hold
50 cm?®. The water forms a meniscus where it touches the glass.

N\
top of N
meniscus — |

bottom of

meniscus

Which cylinder and which water level does the student use to ensure an accurate result?

cylinder water level
A larger one bottom of meniscus
B larger one top of meniscus
C smaller one bottom of meniscus
D smaller one top of meniscus

(2024 7 0625/22 551150)
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A student investigates the balancing of a metre ruler.

Fig. 1.1 shows the set-up.

50.0cm
metre ruler

bench
pivot

Fig. 1.1

(a) The student places the metre ruler on the pivot at the 50.0 cm mark with the scale of the ruler
facing upwards.

He places an object Q with its centre on the metre ruler at the 90.0cm mark.

Calculate the distance y from the centre of Q to the 100.0cm end of the ruler.
(2023 H 2 0625/61 4511Hi(a))
fi#: Wk Q B AE 90.0 em ZIBEAL, Ok RUKERFE 100.0 em ZFEAL
H1K BE S5 T AR B, 15
y = 100.0 cm — 90.0 cm
y = 10.0 cm,
& PEE v o 10.0 cmo

APSE )

3. The diagram shows an enlarged drawing of the end of a metre ruler. It is being used to measure
the length of a small feather.

[ ‘ [ ‘ [ ’ [ ’ [N ‘ [ ‘ L
mm 110 2|0 3i0
cm 1 2 3
What is the length of the feather?
A 19mm B 29mm C 19cm D 29cm

(2024 7= 0625/11 55175%)



4. A measuring cylinder contains water.

The diagrams show the measuring cylinder before and after some of the water is poured into a

beaker.
N cmd N cmd
— 250 —250
— 225 —225
—200 —200
—175 —175
— 150 — 150
— 125 —125
—100 — 100
—75 —75
— 50 —50
—25 —25
before after
How much water has been poured into the beaker?
A 51cm® B 52cm® C 55cm® D 63cm®
(2023 2 0625/12 45115
5. A girl uses a ruler to measure the length of a metal rod. The end of the ruler is damaged, so she

places one end of the rod at the 1 cm mark, as shown.

metal rod

A

IIII|IIII|IIII|IIII|II I|IIII|IIII|

I
damaged
cm

How long is the metal rod?

A 43mm B 46mm C 53mm D 56mm
(2025 &2Z5 0625/13 45155)
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In this experiment, you will determine the volume of a block of modelling clay by two methods.

Do not change the shape of the block of modelling clay or remove the thread from it.

Method 1

Refer to Fig. 1.1.

Fig. 1.1

(a) (i) Measure the length [, width w and height h of Block A. Record your values in centimetres

to the nearest millimetre.

(i) Calculate a value V, for the volume of Block A. Use your measurements from (a)(i) and

the equation:

Via=Ilxwxh
(2025 478 0625/53 451 5i(a))
R mEEAl=25cm, w=11cm, h=1.0 cm.,
HI R TT R AR A A
Vi=Ilxwxh
V4 =25x1.1x1.0=2.75cm? ~ 2.8cm?,
e V,y ~ 2.8cm?,

RS2

6. A student uses a ruler to find the volume of water in a tank.

She measures the lengths EF and FG.

I
H
J
K
water —_| G
E F
What other length does she need to measure?
A FJ B FK C HI D 1J

(2024 425 0625/13 #51/8)



A student determines the volume of a block of modelling clay by two methods.
Method 1
He measures the block of modelling clay shown full size in Fig. 1.1.

l

Fig. 1.1
(@) (i) Measure the length [, width w and height h of the block of modelling clay on Fig. 1.1.
Record your values in centimetres to the nearest millimetre.

(i) Calculate a value V, for the volume of the block. Use your measurements from (a)(i) and
the equation:

VA =[x wxh.
(2025 4Z= 0625/63 %f515i(a))

The diagram shows a rectangular metal sheet close to two rulers.

30—

_|—metal sheet
20—

10—

cm
0—

Oem 10 20 30 40 50

What is the area of the metal sheet?

A 700cm? B 875cm? C 900cm? D 1125cm?
(2024 425 0625/11 &5150)
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9. In this experiment, you will determine the density of modelling clay by two methods.
Refer to Fig. 1.1.

Method 1

block A

Fig. 1.1

(@) (i) Measure the length [, width w and height h of block A. Record your values in centimetres
to the nearest millimetre.

(ii) Calculate the volume V), of block A. Use your measurements from (a)(i) and the equation
V,=1lxwxh.
A

(2024 2= 0625/53 % 1/8i(a))
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Fig. 1.1 shows two strips of staples.

strip of 40

Fig. 1.1 NOT to scale

(@) The width of one strip is 56 mm. There are 40 staples in the strip.

Calculate the average width of one staple.
(2023 7 0625/32 551/Hi(a))



fi#: 40 BOTHETHIE SRR 56 mm, H~FI{EE LA

w=1L
w= Z—g mm = 1.4 mm
% —MATHETHFEY R 1.4 mm.
X943
1. The diagram shows a ruler being used to measure the length of a line of ball-bearings.
Which expression gives the average diameter of a ball-bearing?
(5.7+2.0)
5
(5.7-2.0)
5
C (5.7+2.0)x5
D (5.7-2.0)x5
(2025 47 0625/12 45255)
2, A student places six 100g masses in a stack, as shown in Fig. 2.1.
stack of six
100g masses
5.4cm
Fig. 2.1 (not to scale)
(a) The height of the stack of masses is 5.4 cm.
Calculate the average thickness of one mass.
(2024 F 7 0625/31 #i2/Fi(a))
3. A student uses a metre ruler to measure the length of six identical table-tennis balls placed

between two wooden blocks.

32 38 62 65

ll l l l metre ruler

I I I I I
9.0.0.0.0.0,

table-tennis ball wooden block

What is the diameter of one ball?

A 4cm B 5cm C 6cm D 8cm
(2023 475 0625/13 &5155)
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The diagram shows a pendulum that oscillates between P and Q.

___—support

U \
1 \

Ay
/| —string
\
1 \

S ¢ Q

pendulum bob

Which method is used to find the average period of oscillation for the pendulum?

A Measure the time it takes to swing from P to Q.
B Measure the time it takes to swing from P to Q to P 10 times and divide that time by 10.
C Measure the time it takes to swing from P to Q to P 10 times and multiply that time by 10.

D Measure the time it takes to swing from Q to P.
(2024 7 0625/12 451550)
fE: BN PLQME P, MEMEEZEIRE, KK,
B 10 RSEREIRBN A SN Ay ¢, WSP34 R
T =15

Hii%k Bo
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4. A student uses a stop-watch to measure the time for one complete oscillation of a pendulum.

Fig. 2.1 shows his measurement.

Fig. 2.1

(b) Another student uses a different pendulum and measures the time for 15 complete oscillations.
The time for 15 complete oscillations is 11.7 s.

Calculate the average time for one complete oscillation.
(2025 E 7 0625/31 4i285i(b))
5 In this experiment, you will investigate the period of a pendulum.

Complete the following instructions, referring to Fig. 1.1 and Fig. 1.2.

clamp L — clamp

\)
\}
[}
A}
[}
A}
1
1
|}
1
|}
1
[}
)
1
1
A}
1
1
[}
1
[}
)
|}
-

I
1
1
1
1
1
1
1
1
1
1
1
d i
1
1
1
1
1
1
1
1
1
1
1
-

N
A ’

1
1 ‘s

0 GO
—_—
T
one complete
oscillation

Fig. 1.1 Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1.

(e) Explain why timing 10 oscillations gives a more accurate result for the period T than timing

one oscillation.
(2023 478 0625/52 45 1i(e))



When a pendulum passes a marker, a timer displays 1 minute 30 seconds.
The pendulum passes the marker 12 more times from the same direction.
On the final pass, the timer displays a time of 2 minutes 18 seconds.

What is the time period of oscillation of the pendulum?

A 40s B 44s C 75s D 12s
(2025 &5 0625/23 451 5%)

A student investigates the period of a pendulum.

Fig. 1.1 shows the set-up.

lamp
—_

(@) The distance d is measured from the bottom of the clamp to the centre of the bob.
The student adjusts the length of the pendulum until d = 50.0cm.
He displaces the bob slightly and releases it so that it swings.

He uses a stop-watch to measure the time t for 10 complete oscillations.

Fig. 1.2

(i) Fig. 1.2 shows the reading on the stop-watch.
Record, in Table 1.1, the time ¢ for 10 complete oscillations.

(ii) Calculate and record in Table 1.1, the period T of the pendulum. The period is the ti
for one complete oscillation.

(iii) Calculate T2 and record your value in Table 1.1.

(iv) Write the units in the column headings.



Table 1.1

d/ t/ T/ T2/
50.0
100.0 20.20 2.02 4.08

(2023 &2 0625/62 %5 11i(a))

| =. f—At R R ELE

[t R T AT I m ORI, PSR gy = D2ttt S YR S A A o
THINS % R BN, ][] P 4 T e 11 IR ot - R
Imin=__ s, BFEEES TS EERAL—2.

B AEIREEURE IR 60

Vo0 A H B R BT I AR R AR O, SegE— IR, AR EEAR Y.

{5k 3 Four students are instructed to find the time it takes for a ball bearing to fall through a vertical
height of 1.0m.

Each student uses a different procedure.

Which student follows the correct procedure?

A

Cc

D

The student measures the time taken for the ball to fall 1.0 m five times. He then adds the
times taken together and divides by five.

The student measures the time taken for the ball to fall 1.0 m five times. He then multiplies
the times taken together and divides by five.

The student measures the time taken for the ball to fall 2.0 m. He then divides the time taken
by two.

The student measures the time taken for the ball to fall 2.0 m five times. He then adds the
times taken together and divides by ten.

(2025 F7 0625/12 453})
s BRI RIS ¢y ton t3e tas tso
[l —ve B FEAZME, BEARPHE,

¢ _ tyttot+tgt+t,+ty
R I
A PRIMERF & BB R R, Bk A.
ARSE 22
8. A digital stop-clock measures time in minutes and seconds.

The stop-clock reads 00:50 when it is started (i.e. 00 minutes 50 seconds).

It reads 02:10 when it is stopped.

What is the shortest possible time that has passed between starting and stopping the stop-clock?

A
B
o
D

1 minute 06 seconds
1 minute 20 seconds
2 minutes 10 seconds

3 minutes 00 seconds

(2025 £:Z= 0625/12 55255)



9. An athlete runs around a circular track.

Readings on the stop-watch used to time the athlete are shown.

after one lap after two laps after three laps

How long did it take the athlete to run the third lap?

A 1min19s B 1min22s C 1min37s D 1min59s
(2025 &7 0625/12 45155)

ARAY 31 AHMGRFRATE BHEKE (F5ik ko k o)

ANRE FALIN U] 23 OB R AR R AN TR RK e R TR AR
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YIHAFAE TR BEARK, BN RS, ﬁ)*fﬁﬁ'i/]\o
FRH AR cm® B mL, H 1 mL = lem3,

=V

é\:mﬂ'il—l%vl

AUH MBUNIR AR RETRUKES, SR, AR BCHT G B 25 RIR R

(—. &&EEEMK )
A student has a measuring cylinder containing water and also has a balance.

Which of these could she use to find the volume of a small metal sphere?

She has no other apparatus.

A either the measuring cylinder containing water or the balance
B the measuring cylinder containing water only
C the balance only

D neither the measuring cylinder nor the balance
(2024 75 0625/22 45 1150)
i KNSRI ERANRFERRIK, BRI 2% T/ NRIATR.
KRR, RESBAERE, SREHMR I NERA AR
WLk Bo
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1. Which instrument is most suitable to determine the volume of a small irregularly shaped stone?
A 30cm ruler
B digital timer
C measuring cylinder

D tape measure
(2025 H 7 0625/22 45 155)

2, A student wishes to find the volume of a small, irregularly shaped stone.

_stone

A ruler and a measuring cylinder containing some water are available.
Which apparatus is needed?

A neither the ruler nor the measuring cylinder
B the measuring cylinder only
C the ruler and the measuring cylinder

D the ruler only
(2024 B 7 0625/13 55175

[ =. BRAEHIRIES |

CIFD  HEKE T IR E AR AT SEFOKBRIARTR Vi, RO SR B 5 R BUR BB Vs o
BEAHEF KA F EARAR, Bk V=__ . EfSSEeRE, HEH S,
PN LS S AR RICAEF R, FEETREZE: FREAEH

K% Vo — V5 em?®

7N H HBLRENR AT S PR RREOFRE AR, BTV =1, -V,

[ 5% 2 |

(a) A student determines the volume of a piece of metal. The student pours 30cm? of water into

a measuring cylinder. The piece of metal is submerged in the water and the new volume
reading on the measuring cylinder is 42cm3.

Calculate the volume of the piece of metal.
(2024 2= 0625/32 #521i(a))
i MK, SRS T R BN,
V=V-V
=42—-30
= 12cm3

B @RBHEA 12em?,
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3. Which piece of apparatus is used to determine the volume of an irregularly shaped solid?

A balance
B measuring cylinder
C ruler

D thermometer
(2025 E 7= 0625/12 452/5)

4. A student measures the volume of a small, irregularly shaped stone.
Which apparatus must be used?
A aruler and a measuring cylinder containing water
B a measuring cylinder containing water only
C aruler and an empty measuring cylinder

D aruleronly
(2024 E 7 0625/23 45175)

5. A student determines the volume of a block of modelling clay by two methods.
Method 1
He measures the block of modelling clay shown full size in Fig. 1.1.

l

Fig. 1.1

Method 2
(d) (i) The student pours water into a measuring cylinder.

Record the volume V, of the water in the measuring cylinder shown in Fig. 1.2.



—160
N N
L 450 | measuring cylinder
i water
//

Fig. 1.2

(ii) Describe briefly how a measuring cylinder is read to obtain an accurate value for the
volume of water.

(e) The student lowers the modelling clay into the water using a loop of thread, as shown
in Fig. 1.3.

| thread

— block of clay

Fig. 1.3

Record the new reading V,, shown on the measuring cylinder scale in Fig.1.3.

Calculate another value Vj for the volume of the block.

Use your measurements from (d)(i) and (e) and the equation: Vg =(V,-V,).

(2025 &-2Z= 0625/63 Z5178i(e))
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(b) Speed is a scalar quantity and velocity is a vector quantity.

State the names of one other scalar quantity and one other vector quantity.
(2023 7 0625/42 4515i(b))
i BEAGRAN, BTN, BRI ARSI, SRR,
% WnEONEUR, RERT.
ARSE )

1. (a) Circle the vector quantities in the list.

acceleration mass speed time velocity
(2025 57 0625/41 451/Hi(a))

2, Which list contains only vector quantities?
A acceleration, distance, speed
B electric field strength, momentum, weight
C energy, mass, temperature

D force, time, velocity
(2024 475 0625/23 45 15)

3. In which row are quantities correctly categorised into scalar quantities and vector quantities?
scalar quantities vector quantities
A mass and energy weight and acceleration
B gravitational field strength and time force and electric field strength
C speed and momentum distance and force
D distance and energy velocity and temperature

(2024 E 2= 0625/21 #5155)

4. (a) (i) State the difference between a scalar quantity and a vector quantity.

(2024 425 0625/43 %3 1/8i(a))
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Which vector diagram correctly shows the force Z as the resultant of forces X and Y?

A B Cc D

Y Y
N N
’ ' XV XV
Z 4
Y Y
(2023 B Z= 0625/21 #51550)

i mMREERMEE, iy X BOTm, BIRY BT, &0 Z A X R EIRR Y R
KD, X 5Y gRME, ZmATERA L. #ikD.
RS

5.

6.

The diagram shows the four forces acting on an aircraft in flight.

120kN

a\
40kN & : > = 60KN
= ‘

60kN

Which arrow shows the direction of the resultant of the four forces?

A B C D

/ \

(2025 E 2= 0625/21 #5255)

(a) A boat crosses a river. The boat points at right angles to the river bank and it travels at a
speed of 3.5m/s relative to the water.

A river current acts at right angles to the direction the boat points. The river current has a
speed of 2.5m/s.

By drawing a scale diagram or by calculation, determine the speed and direction of the boat
relative to the river bank.

(2023 FHZ= 0625/42 F5158i(a))

21



7. Fig. 1.1 shows a straight section of a river where the water is flowing from right to left at a speed of
0.54m/s.

river

current
-

0.54m/s

swimmer

Fig. 1.1 (not to scale)

A swimmer starts at point P and swims at a constant speed of 0.72m/s relative to the water and at
right angles to the current.

(@) (i) Determine, relative to the river bank, both the magnitude and direction of the swimmer’s
velocity.

(i) After 1.5 minutes, the swimmer reaches point Q.

Calculate the distance between P and Q.
(2023 B2 0625/41 551i(a))

| 1.2iE%

A ENEER. BEMANEE (5% k k k)

HRERBANRINEER o= 2%; Hb s KRR, ¢ hEFE, FH AN m/s,
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BE: B KN

S8 O H ELTT 1 HAR B AR R B AE S ar BN S E TR AR RN T [ B,

15

1] 73 o

(= EFaHER5EE
Which row defines speed and velocity?

speed velocity
distance travelled in a given direction speed per unit time
distance travelled per unit time speed in a given direction

distance travelled in a given direction speed in a given direction

o 0O wm »

distance travelled per unit time speed per unit time

(2025 £ Z= 0625/22 552/5)
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1. Which statement is correct?
A speed = distance travelled x time taken
B speed = velocity in a given direction

time taken

C velocity = —
distance travelled

D velocity = speed in a given direction
(2024 478 0625/13 4525)

2. A train travels with a constant velocity of 56 m/s on a horizontal track. The mass of the train
is 440000kg.

(a) State the difference between the velocity of the train and its speed.
(2025 475 0625/41 %5 1/5i(a))

3. Fig. 1.1 shows the speed—time graph for a car.
|
20 = o
ya S \
speed R ,/' \
m/s P \
15 / \
\
\
/ T
\
10 i
I \
\
I \
\
5 1 \\
J
\
\
|
I \
0
0 4 8 12 16 20
time/s
Fig. 1.1
(b) Define the term velocity.
(2024 E 7 0625/31 45155i(b))
4. An aircraft is moving at 60m/s in a northerly direction when a cross-wind from the east starts to

blow. The speed of the wind is 13m/s.

What is the magnitude of the aircraft’s velocity when the wind is blowing?

A 47m/s B 59m/s C 61m/s D 73m/s
(2023 B2 0625/23 55345)

23
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Fig. 1.1 shows a balloon filled with helium gas.

Fig. 1.1

The mass of the balloon is 120kg.

(c) The balloon accelerates upwards from rest at 0.45m/s? for 8.0s.

Calculate the velocity of the balloon after 8.0s.
(2023 E 75 0625/43 4551 i(c))
i BB E R FOAIE, SEREEFEEE, w=0,
o =27 48
v=1u-+at
=0+0.45x 8.0
= 3.6 m/s,
% RIRTE 8.0 s JMEEE A E I | 3.6 m/s.
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5.

A racing car is fitted with an on-board computer. Every time the car passes the starting line, the
computer records the distance travelled in the following two seconds.

Which set of data shows that the car is increasing in speed during the two seconds?

A B
time/s distance time/s distance
travelled/m travelled/m
0 0 0 0
1 100 1 90
2 200 2 180
Cc D
time/s distance time/s distance
travelled/m travelled/m
0 0 0 0
1 80 1 100
2 190 2 180

(2024 E 2= 0625/12 #5255)

Fig. 2.1 shows a motorcyclist accelerating along a straight horizontal section of track.

BN

Fig. 2.1

The motorcyclist and motorcycle have a combined mass of 240 kg.

(@) On the straight horizontal section of the track, the motorcyclist accelerates from rest at
7.2m/s2.

(i) The motorcyclist reaches the end of the straight section of track in 5.3s.
Calculate the speed of the motorcyclist at the end of the straight section.

(ii) Calculate the resultant force on the motorcyclist and motorcycle on the straight section
of track.

(2023 H 2= 0625/41 #5215i(a))
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A train has a maximum speed of 200km/h. It accelerates from rest with constant acceleration of
0.70m/s2.

(a) (i) Define acceleration.

(ii) Show that the maximum speed of the train is approximately 56 m/s.

(iii) Calculate the time taken for the train to reach its maximum speed.
(2025 7 0625/42 45475i(a))

(= EkeBEHSESN ]

TR E BRI R E AN, R

FER— R RN , 220 20, R g 0L B FYER . e LR
5 BT «

B2 2R PR T4 IR R 4

sox A FEAN, AHRMEENE, Yk T R AR

B msT? fHE: HERR

FH I A BT RSB, S E )15 2 SR/

A ball is dropped in a vacuum from a height of 4.0 m above the surface of Mars. The acceleration
of the ball at a height of 2.0m is 3.8 m/s?.

What is the acceleration of the ball at a height of 1.0 m above the surface of Mars?
A 19m/s’ B 3.8m/s’ C 57m/s? D 7.6m/s?
(2023 7 0625/12 453150)

it HARPIREAMS), HWASTE K BEREN T, BRI
A10m = 22.0m

- -2
G1om =3.8m s

HLik Bo
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8. A stone falls freely from the top of a cliff. Air resistance may be ignored.

Which graph shows how the acceleration of the stone varies with time as it falls?

A B
A A
acceleration acceleration
0 - 0 >
0 time 0 time
C D
A A
acceleration acceleration
0 - 0 >
0 time 0 time
(2024 475 0625/13 45345)
9. An object begins to fall close to the Earth’s surface. Air resistance can be ignored.

Which statement about the object’s acceleration is correct?

A The acceleration is constant.
B The acceleration decreases as the body falls.
C The acceleration increases as the body falls.

D The acceleration is zero.
(2024 &5 0625/11 553151)

10. A steel ball is dropped from the top floor of a building. Air resistance can be ignored.
Which statement describes the motion of the ball?
A The ball falls with constant acceleration.
B The ball falls with constant speed.
C The ball falls with decreasing speed.

D The ball falls with increasing acceleration.
(2025 F 7 0625/22 45255)

1. A ball of mass 1309 is launched from the ground at an initial velocity of 14 m/s vertically upwards.
It decelerates until it is at rest momentarily at a height h above the ground.

(d) The ball is dropped from the top of a tall building.

Describe and explain the motion of the ball as it falls. Consider the effect of air resistance in
your answer.

(2024 ¥ Z= 0625/43 5155(d))
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AiEl 2 BRENERAESERAN (i kk YY)

EUER  ERFIRYAR AL A Nl B, THRERC v = 5
HREEEh, BEE. AERFINHEEE s = vt, Wt = s AR ZIUR FHAH T B FR) LAV o

BEFRA my ISR s L AL m/s; BA B P HDEEE IR 3.0 x 10° m/s.

regza., S. S
TR D

VAN OH PR R R EE P ERPAIR A A, RS RAL R v= .

(— B ERERME )

(c) Jupiter is 780000000000m (7.8 x 10" m) from the Sun.
The speed of light is 300000000m/s (3.0 x 108m/s) .

Calculate the time for light to travel from the Sun to Jupiter.
(2023 7 0625/32 3 121i(c))
B po=2
t=2

v
_ 7.8x10''m
~ 3.0x108 m/s

=2.6x 103 s =2600 s
% MK FHIEIERIAR 2P E A 2.6 x 103 s,

RS2

1. Student X fires a starting pistol which produces smoke and sound. Student Y is standing 100 m
away and sees the smoke the instant it is produced. The speed of sound in air is 340m/s.

What is the time delay between student Y seeing the smoke and hearing the sound?

A 0.29s B 0.59s C 17s D 3.4s
(2023 H 2 0625/11 5522)

2, A rocket travels with an average speed of 6 km/s for 2 minutes.

What is the distance travelled by the rocket?

A 12km B 50km C 720km D 12000km
(2024 475 0625/21 452580)

3. (b) The time taken for light to travel from the Moon to the Earth is 1.3s.
Calculate the distance of the Moon from the Earth. Give your answer in m.
(2025 475 0625/42 55 108i(b))
4. (b) It takes light 490s to travel from the Sun to the Earth.
Calculate the distance from the Sun to the Earth.
(2025 B 7 0625/43 5510i(b))
(Z. 2R AEREREAE ]
R RPN R B MR, RAKX v =1,
P HARET 5 2t ZBazdht, S BRI B I 4 BIAR Ao
S 5 I ) ) PR U EL S s W SR A m/s i kb, P RN T A B AR 1 ] P
B B B
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A car moves through a measured distance s in a known time t.

What is the correct equation used to calculate the average speed v of the car?

A v=% B v=sxt c t D v=sxt?
t s
(2024 7 0625/12 452550)

fi#: PR E U

v=73%

Wik Ao
ARSE )
5. (b) On a different journey, the cyclist travels 560m in 130s.

Calculate the average speed of the cyclist.
(2025 47 0625/32 45118i(b))

6. Fig. 1.1 shows the speed—time graph for a car travelling along a flat, straight road.

The graph has four sections, labelled JK, KL, LM and MN.

L M
20
/ \
speed
m/s / N
/
15 N
J
e e IR
I
N\
N
10 f
N\
/ \
i N
5 / \\
/ N
K
;
0 5 10 15 20 25 30 35
time/s
Fig. 1.1
(d) Another car travels a distance of 500 m in a time of 20s.
Calculate the average speed of this car.
(2025 E 7 0625/31 45 155i(d))
7. An athlete runs 2.4 km in 12 minutes.

What is the average speed of the athlete?
A 020m/s B 3.3m/s C 29m/s D 200m/s

(2024 B 7= 0625/23 #53575)
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8. A boy takes 30 minutes to cycle a distance of 8.0 km. He then walks a further distance of 2.0 km
in 15 minutes.

What is his average speed?

A 45km/h B 5.6km/h C 12km/h D 13km/h
(2024 475 0625/22 45251)

A2 3: EE-REIESLERE (Fik kk ki)

PEE-IP R, iR GhERIR 5 BIZ b AR R AR — I
P B

IAHE SE ) P ARAR PR ATt I 2R BE s ke IRIFZI Gk ¢ Rty W At =ty — ¢
MYFIRE R — A AR, HHL SO T R B BN, P R R R R T AP R L 2 .
B KPR A, YA T ERAS s B BRI B 7 23 750 BN b R0 A el b B

B W BEES

FLE BB I i L R BRI 2 B BRI, S0 K i 7 AR AR AR

(= BREITFRREMR K )

Fig. 1.1 shows the distance—time graph for a student. The student walks out of a classroom, stops
to talk to some friends, and then walks to their next class.

16 ;
D
distance/m
B C

12
8
4

A
0

0 2.0 4.0 6.0 8.0 10 12 14

time/s
Fig. 1.1

(c) Determine the length of time for which the student stops walking.
(2024 78 0625/32 45 118i(c))
fi#: KL BC KF, FAETEX BN fF1EFTE .
HE&E t5 =6.0 s, to=11.0 s,
At=t-—1g
=11.0—6.0
=5.0 s,
% IR TERNRK A 5.0 s.
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1. Fig. 1.1 shows the distance—time graph for a student’s journey.

1600

1400

1200 Vi

1000 / \

distance from
student's home 800 !
/m St e N T

600

400 f \

20011/

0 \
0 10 20 30 40 50 60 70 80 90 100 110 120

time/min

Fig. 1.1
The student walks from his home to a shop. He stops at the shop.

Then he walks to his friend’s house and stops there for 50 minutes.
Then he walks back to his home without stopping.

(b) Calculate the total time for which the student is walking.
(2024 47 0625/32 45 115i(b))
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Fig. 1.1 shows the distance—time graph for a student’s journey.

1600

1400

1200 7

1000 \

distance from

student's home 800 / \
/m \
600
Vi
400 f A
Vi
200 117
\
/
0 \

0 10 20 30 40 50 60 70 80 90 100 110

time/min

Fig. 1.1

The student walks from his home to a shop. He stops at the shop.
Then he walks to his friend’s house and stops there for 50 minutes.
Then he walks back to his home without stopping.

(@) (i) Determine the distance between the student’s home and his friend’s house.

(ii) Calculate the distance between the shop and the friend’s house.
(2024 & 75 0625/32 45155i(a))
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Fig. 1.1 shows the distance—time graph for an engineer’s journey.
She drives from her home directly to her office and parks the car.
She then drives from her office to her friend’s house and parks the car.

70

60

I,

50 f

pd

distance from 40 1 N

home/km

yd

30

pd

20 f

101/

0 1 2 3 4 5 6 7 8 9 10
time/h

Fia. 1.1
(a) Determine the distance between:

(i) the engineer’s home and her office

(ii) the engineer’s office and her friend’s house.

(2023 2= 0625/33 #f51/8i(a))
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4. Fig. 1.1 shows the distance—time graph for an engineer’s journey.
She drives from her home directly to her office and parks the car.
She then drives from her office to her friend’s house and parks the car.

70

60

I,

50 f

pd

distance from 40 1 N
home/km

yd

30

pd

20 /

101/

0 1 2 3 4 5 6 7 8 9 10 1M
time/h

Fia. 1.1
(b) Determine the time taken to travel between:

(i) the engineer’s home and her office

(ii) the engineer’s office and her friend’s house.

(2023 EZ= 0625/33 £51/5i(b))

(. EZEEs ey
- E g, EILRERA RN SRR BEEH m. B s B, EERERAL
m/s.
BZptR TR YA RIERK/MEE R RS #IZ 8 .

(PEESUN TP IS PO LY S e N
BH: A L
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il 2 Fig. 1.1 shows the distance—time graph for a student. The student walks out of a classroom, stops
to talk to some friends, and then walks to their next class.

16 n
distance/m
B C

12 =

8

4

A
00 2.0 4.0 6.0 8.0 10 12 14
time/s
Fig. 1.1

(a) Describe the motion of the student between time = 0 and time = 6.0s.
(2024 75 0625/32 451 8i(a))
fi#: mES
=329 =20m/s,
0 % 6.0 s WEIZRIRIEE, #EEMS#hEE).
B A DMEE AR
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5. The diagrams show distance—time graphs for four objects.

Which object is moving with increasing speed?

distance

A

distance

time

\J

(2025 425 0625/11 #524)

time

\J

Four objects are moving along a straight line.

A
distance
0 >
0 time
A
distance
0 T
0 time

The distance of each object from a fixed point on the line is plotted against time.

Which object is decelerating?

A
A
distance from
fixed point
0 =
0 time
C
A
distance from
fixed point
0 -
0 time

(2024 2= 0625/13 #53/81)

distance from
fixed point

distance from
fixed point
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CTSl R B A AU, v = 25 BRARE m. B s B, BEREAI m/s.

BEBS- I E A, EARBIN_ FURRBIER 4B FBURERGEIIE . v = 5,
P % BRI R, I HAAIRI_ o BRI, MR TR

BR: RPE: HitE
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Fig. 1.1 shows the distance—time graph for a student. The student walks out of a classroom, stops
to talk to some friends, and then walks to their next class.

16 ;
D
distance/m
B C

12

8

4

A
00 2.0 4.0 6.0 8.0 10 12 14
time/s
Fig. 1.1

(b) Calculate the speed of the student between time = 0 and time = 6.0s.
(2024 £ 0625/32 551/Hi(b))
fi#: HEE, As=12—-0=12m, At=6.0—0=6.0 s,
H BRI ] B R R R R R
v=A%t=2 =20m/s,

& EAMEE 2.0 m/s.
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7. Fig. 1.1 shows the distance-time graph for a cyclist travelling along a flat, straight road.

2507 T T T T
200

150

distance/m

100

50

0 10 20 30 40 50

time/s
Fig. 1.1
(a) Calculate the speed of the cyclist between time = 0 and time = 10s.
(2025 47 0625/31 % 15i(a))

8. Fig. 1.1 shows the distance—time graph for an engineer’s journey.
She drives from her home directly to her office and parks the car.
She then drives from her office to her friend’s house and parks the car.

70

60

pd

50 f

pd

distance from 40 i N

home/km

pd

30

pd

20 f

1017/

time/h

Fia. 1.1
(c) Calculate the speed of the car between time = 7h and time = 10h.
(2023 ¥ 7 0625/33 45158i(c))
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9. Fig. 1.1 shows the distance—time graph for a student’s journey.

1600

1400

1200 7

1000 \

distance from

student's home 800 / \
/m \
600
Vi
400 f A
Vi
200 117
\
/
0 \

0 10 20 30 40 50 60 70 80 90 100 110 120

time/min

Fig. 1.1

The student walks from his home to a shop. He stops at the shop.
Then he walks to his friend’s house and stops there for 50 minutes.
Then he walks back to his home without stopping.

(c) Calculate the average speed of the student when he walks back to his home.
(2024 47 0625/32 451/8i(c))

10. The diagram shows a distance—time graph for an object moving in a straight line.

12— \,(
distance/m i
0 i |
0 10 30
time/s
What is the average speed between X and Y?
A 020m/s B 0.30m/s C 040m/s D 0.60m/s
(2023 EZ& 0625/11 53585)
RABY 4 R ESE G T - (B) B SR IR (355 %k % kokok)
AR R RN RN R R R RGN AR FE RN B I 2] Y R
IR E N A AR I, AR BN 2 S B L KPR e

BRI WERAARE, B m/s.
g W Y
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] Fig. 1.1 shows the speed-time graph for a ball falling through the air.

4.0

speed

2.0 1

~—]

1.01Hf

0.0
0.0 1.0 2.0 3.0 4.0 5.0

time/s
Fig. 1.1

(a) Determine the speed of the ball at time = 1.0s.
(2025 7 0625/32 %5 118i(a))
i fEMERN Bt =1.0s, BEHIEL, FKEREEIGH.
v=23.55m/s
5 BRIEZR S 3.55 m/s.
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1. Fig. 1.1 shows the speed—time graph for a cyclist riding a bicycle.

8
/
speed 6 /
m/s /
/
4
2 /
/
/
/
0
0 5 10 15 20 25

time/s
Fig. 1.1

(a) State the speed of the cyclist at time = 15s.
(2024 475 0625/31 45154i(a))
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Fig. 1.1 shows the speed—time graph for a bus journey.
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Fig. 1.1

(a) Using the information in Fig. 1.1, determine:
(i) the maximum speed of the bus during the journey

(ii) the speed of the bus at time = 65s. On Fig. 1.1, show how you obtained t
(2023 475 0625/33 45 115i(a))
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Fig. 1.1 shows the speed-time graph for a cyclist beginning a race. The motion of the cyclist
changes at points A, B and C.

20
speed
m/s C
15
Vi
/
10
/
B
5
0%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

time/s
Fig. 1.1
(a) Using information from Fig. 1.1, determine:
(i) the speed of the cyclist at time = 6.0s

(ii) the maximum speed of the cyclist.
(2023 425 0625/32 #5118i(a))

A car travels at a speed of 20m/s. The driver applies the brakes when he sees a red traffic light.

Fig. 1.1 shows the speed—time graph for the car.

25

speed
m/s

20

15

10

0 1 2 3 4 5
time/s

Fig. 1.1

(a) Determine the speed of the car at time = 2.0s.
(2025 B 7E 0625/43 551/i())
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The diagram shows the speed-time graph for a car.
A
speed Y
X
0 -
0 time

Which row describes the motion of the car at point X and at point Y?

point X point Y
A at rest moving with constant speed
B moving with constant speed at rest
C moving with changing speed at rest
D moving with changing speed moving with constant speed

(2023 £ 2 0625/12 45245)
i XEALT BB, GARPRBEI G K, WA R S R TR AR
Y LTI BT KPR AR A, WA DME i EREE .
1k Do
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5. Fig. 1.1 is a speed-time graph for an ice skater.

12

speed
m/s

10

pd

time t/s
Fig. 1.1

(a) Describe the motion of the skater between t =0 and ¢t = 3.0s.
(2025 B 2= 0625/42 55115i(a))

6. The graph shows the journey of a motorcyclist.

Which section of the graph shows the time when the motorcyclist is stationary at some traffic
lights?

speed

(2025 £:Z= 0625/22 553551)
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7. Fig. 1.1 shows the speed—time graph for a cyclist riding a bicycle.

8
/
/
speed 6 /
m/s /
/
/
4 /
/
2 /
/
/
/
0
0 5 10 15 20 25 30
time/s
Fig. 1.1
(b) Describe the motion of the cyclist
(2024 475 0625/31 45 155i(b))
8. A train is on a straight track. The graph shows how a quantity y varies with time.
A
y
0 >
0 time

Which statements can be true?

1 The train is stationary and y represents the distance from the last station.
2 The train is moving and y represents the distance from the last station.

3 The train is stationary and y represents the speed of the train.
4

The train is moving and y represents the speed of the train.

A 1and?2 B 1and4 C 2and3 D 3and4
(2023 425 0625/23 252/5)
(= EREERMTL
A 1 AR R, IR ORI o = P, AR m/s%.
PR IE R RN I AN RN TR R
HARMRIEE, MdEEE: hARsE__ | MEEREE.

s S 1579 G L 1
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The graph shows the speed of a car travelling through a town.

Which section of the graph represents a period when the car is decelerating?

A
speed
m/s C
B
D
A
0 >
0 time/s
(2023 &7 0625/11 452451)
fi#: D Berr, I AN, # Av <0, At >0,
a= % <0
BRI N, HEEIETERSE . Wk Do
BSED
9. The diagram shows a speed-time graph for a moving object.
A
speed
0 -
0 time

Which description of the object’s motion is correct?
A decreasing acceleration

B decreasing speed

C constant acceleration

D constant speed
(2023 478 0625/23 45350)
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10.  The speed-time graph for a racing car is divided into four sections, P, Q, R and S. The car starts
the race but soon crashes into a wall of tyres.

A

speed R

0

\

0 time
Which sections of the graph show that there is an acceleration that is changing?
A P,QRandS

B Q,RandSonly

C QandRonly
D RandSonly

(2025 E 2= 0625/21 #5158)
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1. A drag car is a racing car that is powered by a rocket engine.

A drag car accelerates uniformly from rest until it reaches the finishing line. The engine is then
switched off and a parachute opens. The car decelerates until it stops.

Fig. 2.1 shows a drag car decelerating after a race.

parachute

drag car

This drag car has a mass of 1400kg.

Fig. 2.2 is the speed—time graph for the car during a race on a straight horizontal track.

160

140

speed
m/s

|

120

100

L

——

80

60

40 N

y.4
e

20

time/s

Fig. 2.2

The car reaches its maximum speed of 130m/s at a time of 6.5s.

(b) The parachute opens at 6.5s and the car decelerates.
Describe how Fig. 2.2 shows that, after 6.5s:

(i) the car decelerates
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(ii) the deceleration of the car is not constant.
(2024 &7 0625/41 #25i(b))

12. (b) Fig. 1.2 shows a vertical speed—-time graph for a parachutist who jumps from a stationary

hot-air balloon.

A

speed

0 time
Fig. 1.2

The parachutist jumps from the balloon at time = 0 and reaches the ground at B. The point A
indicates when the parachute opens.

(i) On Fig. 1.2, label a point on the graph where the acceleration is:
e zero with ‘1’
*  negative with 2’
*  decreasing with ‘3’.

(ii) Explain, in terms of forces, the changes in motion which occur from when the parachutist
leaves the hot-air balloon until point A.

(2023 7 0625/42 45115i(b))

(M. mEEERMEE

EET ST G E R, o = ARt WRIREE T AR EAEE
HACR.

7RI - R FL R b, TG (11, 01) (,0n) UK Pt RONRE s PR B
I R

TER AR RBETR . PEILBRBE , I BE AR /INEE s s B AT P 2 il 8 o L ) o ke B2 K
N B o

K2k 05 K; m/s?
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Fig. 1.1 shows the speed—time graph for a car travelling along a flat straight road.
20

speed
m/s

15

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
time/s

Fig. 1.1

(b) State the value of the acceleration of the car between time = 4.0s and time = 8.0s.
(2024 H 7 0625/32 4518i(b))
fi: PR AR ] B AL RS

20—20
8.0—4.0

= Om/820

& IR Om/s?,
X%

a =

13.  How is the deceleration of an object calculated from a speed—time graph?
A ltis the area under the graph.
B Itis the gradient of the graph.
C ltis the difference between two readings on the horizontal (x) axis.

D Itis the difference between two readings on the vertical (y) axis.
(2025 & 75 0625/22 452150)
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14. Fig. 1.1 shows the speed-time graph for a cyclist beginning a race. The motion of the cyclist
changes at points A, B and C.

20
speed
m/s C
15
Vi
/
10
/
B
5
0%
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time/s
Fig. 1.1

(b) (i) Describe the motion of the cyclist between point A and point B.

(ii) Describe how the motion of the cyclist between points B and C differs from the motion
between points A and B.

Give a reason for your answer.

(2023 £&7Z5 0625/32 Z518(b))
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15.  The graph shows how the speed of a car changes during a period of 50s.

25+

speed
m/s 20— , ,
154---------/-- Fommmmmmmmmm e ===

10

54

0

UL T 1 T 1
0 5 10 15 20 25 30 35 40 45 50

time/s

Which row gives the car’s greatest acceleration and the car’s greatest deceleration?

greatest greatest
acceleration deceleration
m/s? m/s?
A 0.75 1.0
B 0.75 3.0
C 1.3 1.0
D 1.3 3.0

(2024 F 7 0625/23 454550)
EN TSR
PRSI B A 8 i P ) ) /N, ST SR BE R R /N o
AN A IR TESE I 2R, s IREERORAR .
praws ) 0 I Y D L3 B o I R T N 1B 8 O 99 G s ) 5
IR EHARBERGER PR, a= 250, B .
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Fig. 1.1 is a speed—time graph for an ice skater.

12

speed
m/s

10

pd

0 2 4 6 8 10 12

time t/s

Fig. 1.1

(c) (i) State whatis meant by deceleration.

(ii) Draw a tangent to the graph att=9.0s.

Use the tangent to calculate the deceleration of the skater at { = 9.0s.
(2025 H 7 0625/42 4518i(c))
s (1) DU BE o BE BB N R R I8N, R T SO B
(i) 7£ ¢t = 9.0 s AbFEHRAIIZ . BN B/ (8.0 5,2.4 m/s) 55 (10.0 5,1.2 m/s) iAo
a= {5h%0 = —0.60m s~

HUE B A7 0.60m 52,
& (i) S PEREI A /N R s (i) 0.60m 572,
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16. (b) Fig. 1.1 shows part of the speed-time graph for the rocket as it leaves the ground and travels
into space.

10000

9000 =

8000 =TT

speed 7000
m/s /

6000 7

5000 7

4000

3000 f

2000

1000

O 200 400 600 800 1000 1200 1400 1600
time/s
Fig. 1.1

(i) Describe the motion of the rocket:

(ii) Draw a tangent to the graph at time = 400s and use this to calculate the acceleration of
the rocket at this time. Show your working.
(2024 425 0625/42 H5115i(b))

17. A long tube contains oil. A small ball is held at rest at the surface of the oil. At time ¢t = 0, the ball is
released and begins to fall vertically through the oil.

Fig. 1.1 shows the ball falling through the oil.

oil

ball\

Fig. 1.1

As the ball begins to fall through the oil, it accelerates.
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(c) As the ball falls, its speed v is recorded. Fig. 1.2 is the speed—time graph for the falling ball.

0.06
v
m/s
0.04 T
/’l
/
0.02 o
/
/
/
0
0 0.01 0.02 0.03 0.04
t/'s
Fig. 1.2

(i) Describe what happens to the acceleration between t = 0 and t = 0.040s.
Explain why this happens.

(ii) By drawing a tangent on Fig. 1.2, determine a value for the acceleration of the ball
att=0.010s.

(2024 7 0625/41 55 1/8i(c))
(. BRSO E |
3o I ) PR O R I T, R s 5 (8, 0) FORITZ ¢ B v,
PREER SRR Rk RO 5 i ol ) i B b A B A4
B s, AR B /s L PR 7 ARG m, FAR BN AL B

BR: WmEMNZ: HLE
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The speed—time graph represents a short journey.
A
speed
0 >
0 time

Which distance—time graph represents the same journey?

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 B Z& 0625/12 #52451)
2RI R R R
Fh A B i PR AR TR ST TS B T P M N TP R A, PRIl L2
Hik B
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18. Fig. 1.1 shows the speed—time graph for a bus journey.
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speed 16
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(d) Fig. 1.2 shows the speed—time graph for another bus journey.

16

14

speed

m/s 12

N

1041 A

0 5 10 15 20 25 30 35 40 45 50
time/s

Fig. 1.2
The driver sees a hazard ahead and applies the brakes at time = 40s.
The bus reduces its speed from 14.0m/s to 6.0m/s in a time of 5.0s.

On Fig. 1.2, draw the speed-time graph for the bus as it reduces its speed.
(2023 &7 0625/33 45155i(d))
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19. A car accelerates uniformly in a straight line from rest at time t = 0. At { = 3.2 s, the speed of the car

is 13.0m/s.

(b) The car travels at 13.0m/s from {=3.2stot=12.0s.

(i) Plot the speed—time graph for the car fromt=0to {= 12.0s.

14.0

speed 120
m/s

10.0

8.0

6.0

4.0

2.0

0
0 20 40 6.0 8.0 10.0 12.0 14.0 16.0
t/'s

(ii) Determine the distance travelled by the car between t =0 and t = 3.2s.
(2023 47 0625/42 45 118i(b))

A2 5. ETAEREEEESAE (F5hk kkkv)

Jym/s. BREHEAAL N s I, TAEALLN m.,

P 8 B — ) ] P SR B AR L s Rl T T T AR 2 X (LA
B BAR IE; iR
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The motion of an object is represented by the speed—time graph shown.
\
speed
| __area under
i/ the graph
0 —
0 time

Which quantity is equal to the area under the graph?

A acceleration
B average speed
C distance travelled

D kinetic energy
(2024 H 7 0625/22 45250)
R v = 1
s=ut
A ] T BT AR R R % BOS AR R, MOX AR TR L AR . ik Co
ABSED

1. Which quantity can be determined from the area under a speed—time graph?

A acceleration

B distance
C speed
D velocity

(2025 E 7= 0625/23 #5355)
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2 The speed—time graph represents a journey.
A

speed

\

0 time

How does the graph show that the distance travelled in section X of the journey is greater than
the distance travelled in section Y?

A The area under section X of the graph is greater than the area under section Y.
B The gradient of section X of the graph is greater than the gradient of section Y.

C The speed at the end of section X of the journey is greater than the speed at the end of
section Y.

D The time for section X of the journey is greater than the time for section Y.
(2024 475 0625/12 453}

3. The graph shows how the velocity of an elevator varies with time. The elevator starts from the
third floor of a tall building. Point P indicates the start of the elevator’s journey.

10
velocity
m/s 5-
P Q R S T
0 T T T T !
0 5 10 15 20 25 30
—5- time/s
_1 0_

When is the elevator on the third floor again?
A QtoRandStoT

B QtoRonly

C StoTonly

D The lift does not return to the third floor.
(2024 %75 0625/23 5255)

(. 2—BFR=fARRan

Y TR b, 2 )l ) AR A I i P e Y s FE - ]
B, A AR R ;
TR LA E B R  BHERETE . =M ERRIE TR T XA AR .

TS R RS G R AR BEFVET ,  THIAR A AK
Bk PR iR I X
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The graph represents the motion of a vehicle.

20 - .

speed !

m/s .

0 i

0 400
time/s
What is the distance travelled by the vehicle in 400s?

A 20m B 400m C 4000m D 8000m

(2023 25 0625/11 Z5280)
f R R T BN R, BT X = AT
d=1%x400s %20 m/s
d = 4000 m
Wi Co

$H79%3)

4. The speed—time graph shows the motion of an object.

speed
m/s

o
[ [ PSP ———

0 T
10
time/s
How far does the object travel at constant speed?
A 25m B 50m C 75m D 125m

(2023 F 2= 0625/13 #52585)



5. Fig. 1.1 shows the speed—time graph for a car travelling along a flat, straight road.
The graph has four sections, labelled JK, KL, LM and MN.

L M
20
N\
N\
speed
m/s / N
15 N
J
N
N\
I
N\
N
10 /
/ N
/ N
5 J \\
/ N
K
;
0 5 10 15 20 25 30 35
time/s
Fig. 1.1
(b) Calculate the distance travelled by the car between time = 20s and time = 35s.
(2025 E 7 0625/31 45 155i(b))
6. The graph shows the motion of a sprinter.
10.0
speed g (-
m/s
4.0
2.0
0 I I I I I I |
0 10 20 3.0 40 50 6.0 7.0
time/s
She accelerates steadily from rest to 8.0m/s in 4.0s.
How far does she travel in the last three seconds of her acceleration?
A 90m B 15m C 16m D 24m
(2023 47 0625/12 453550)
[ =. ir S5 rEEm |
eI ] [ vy, [ 2 5 I TR LR T AR S T Rl iy e I, 3%
HARFRIEGH ., ST .

BZATT RN, R R4y B, I8 XA =ML SRIE . SREFER BRI, SRAOL
Fo I 42 ()4 _E 75 M IES R I5 kS

B EANN s GUHEANT g mys BF, TEARBAGI_ o

B R i m
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Fig. 1.1 shows the speed-time graph for a ball falling through the air.

4.0

speed
m/s /

2.0 1

—~———

1.0

~_

0.0
0.0 1.0 2.0 3.0 4.0 5.0

time/s
Fig. 1.1

(c) Calculate the distance moved by the ball between time = 2.0s and time = 5.0s.
(2025 £ 0625/32 5511Hi(c))

i g R B TR RS, ¢ = 2.0 s JFERIYHEZE N 4.0 m/s,
s=4.0 x (5.0 —2.0)

=12 m,
% PR R AR 12 mo
XI55
7. The graph represents the motion of a vehicle.
20 ;
speed !
m/s
0 i
0 400
time/s
What is the distance travelled by the vehicle in 400s?
A 20m B 400m C 4000m D 8000m

(2023 2= 0625/21 #53/81)

65



The graph represents the motion of a car.

10
speed
m/s
6
4
2
0
0 1 2

How far has the car moved between 0 and 5s?

A 2m B 10m C 25m
(2023 B2 0625/12 55345)

4 5
time/s
D 50m

(a) Fig. 1.1 shows the speed-time graph for a cyclist at the beginning of a race.

5.0

speed

m/s 4.0 i

3.0

2.0

1.0

Fig. 1.1

8.0 10.0

time/s

(i) Describe the motion of the cyclist from time = 6.0s to time = 10.0s.

(ii) Determine the distance moved by the cyclist from time = 6.0s to time = 10.0s.

(2024 £Z8 0625/33 45 1Fi(a))
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10.  Fig. 1.1 shows the speed—time graph for a car.

|
20 = e
ya S \
/V
_speed R Iy
m/s ['1 \

15 / \
\
\

/ T
\
10 1
/ \
\
I \
\
5 1 \\
Il
\
\
I
I \
0
0 4 8 12 16 20
time/s
Fig. 1.1

(@) (i) Forthe graphin Fig. 1.1, match each letter, R, S and T, with the motion at that point.

Draw one line from each letter to the correct description. One has been done for you.

letter on the graph description of motion

e atrest

e moving with constant speed
e decelerating (negative acceleration)

accelerating (positive acceleration)
(ii) Determine the speed of the car at time = 4.0s.

(iii) Determine the distance moved by the car from time = 16.0s to time = 20.0s.

(2024 B 75 0625/31 45 115i(a))

113 RES5EE

BEA: ERBFERENEE (Fk k k)

B LR E LA T SRR, 5 m, BAE_ .
HEREENGEMTAREWENTT. 58 W, B ST paRa Ul
FEREWR g = %, B Nkg: ER—Eh, RPAEMRG__ fEE.

&% kg N; JiiE
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15175 1 Two objects are placed on a balance, one on each side, as shown.
|3 21
A

Which properties of the objects can be compared using the balance?
A weight, mass and volume

B weight and mass only

C volume and density

D density only
(2023 78 0625/12 454550)
fi#: RPwsmi A ATE R —E g, KPal by R E R .
H W =mg, Pl g #1IF, R ERWAELEUE
RFARELLEAAT, HARE B A% B
Wk B
HBSEED|

1. Which statement about weight is correct?

A ltis a measure of the quantity of matter in an object.
It is the gravitational force on an object that has mass.

It is equivalent to the acceleration of free fall.

O O W

It is the gravitational force per unit mass.
(2024 475 0625/13 #i480)

68



The diagrams show two metal blocks, X and Y, suspended from identical force meters. X and Y
have identical dimensions.

N N
70 70
H1 H1
-2 2
-3 -3
-4 -4
5 5
I 6

X 0

< 30

Which statement about X and Y is correct?

A They have different volumes and different weights.
B They have different volumes and equal weights.

C They have equal volumes and equal weights.

D They have equal volumes and different weights.
(2025 B 7 0625/21 43/)

Students are asked for a statement about the weight of an object.
Three of the statements are listed.
1 The weight is the quantity of matter in the object.
2 The weight is the effect of a gravitational field on the object.

3 The weight is the force of attraction between the object and the Earth.

Which statements describe the weight of the object?

A 1,2and3 B 1and2only € 1and3only D 2and3only
(2025 E 7 0625/23 45450)
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4. Two rectangular blocks consist of different materials.
Four different methods are suggested to compare the two masses.

1 Compare the accelerations with which they fall freely.

2 Compare the values of their lengths x breadths x heights.

3 Hang each in turn from the same spring. Compare the extensions.
4

Place one in the right-hand pan of a beam balance and the other in the left-hand
pan.

Which methods give a comparison of the two masses?

A 1,2and3 B 1and2only C 3and4only D 4only
(2023 E 7 0625/13 4547

(Z. it SR RETRT
B LR G T LR S 2 AN kg WIAREIAS R E g, iR

B E A RN E ), A N B AR B2 BN E T, g = 2, BN
N/kgo
Fl—WALEA RS W =mg; BT m A%, HERE g8, g8/, HEM

=SS NN

bt
#

AUE YA B R L R BT AU, SERI R AT, W = mg
A EH .

The graph shows how the strength of the Earth’s gravitational field varies as the distance from
the Earth’s surface increases.

strength of
the Earth’s
gravitational
field

0 >
0 distance from the
surface of the Earth

Which row describes the effect that this has on the mass and on the weight of an object as it
moves further away from the Earth’s surface?

mass of object weight of object
A decreases decreases
B decreases unchanged
Cc unchanged decreases
D unchanged unchanged

(2025 #ZE 0625/22 4539450
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5. An object is suspended from a spring balance on the Earth. The same object is suspended from
the same spring balance on another planet.

0— 0—
1— 1—
—

2— 2—
|

33— 33—

4— 4—]
reading on reading on
Earth other planet

Which statement explains the difference between the two readings?

A Both the mass and the weight of the object are greater on the other planet.

B The mass of the object is greater on the other planet than on the Earth, but the weight is
unchanged.

The spring stretches more easily when on the other planet.

The weight of the object is greater on the other planet than on the Earth, but the mass is
unchanged.
(2023 47 0625/11 554/5)

6. An object is taken from the Earth to the Moon.
The acceleration of free fall is 9.8 m/s? on the Earth and is 1.6 m/s? on the Moon.

Which row describes the mass and the weight of the object on the Moon compared to on the

Earth?
mass weight
A | greater than on the Earth same as on the Earth
B less than on the Earth same as on the Earth
C same as on the Earth greater than on the Earth
D same as on the Earth less than on the Earth

(2024 F 2= 0625/13 #547850)

7. Jupiter and the Earth are planets in our Solar System.

(b) The gravitational field strength at the surface of the Earth is approximately 9.8 N/kg. The
gravitational field strength at the surface of Jupiter is approximately 23 N/kg.
(i) Define gravitational field strength.

(ii) State one factor which causes the difference between the gravitational field strength at
the surface of Jupiter and the gravitational field strength at the surface of the Earth.

(2025 E Z= 0625/41 £51055(b))
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8. An object of mass 1.0kg is at rest on the Earth. An identical object is at rest on a planet with a
gravitational field strength of twice that on the Earth.

Which row correctly compares the object on the planet to the object on the Earth?

its weight A it_s acceleration when th_e same
orizontal resultant force is applied
A double equal to that on the Earth
B double half that on the Earth
Cc half equal to that on the Earth
D half half that on the Earth
-

(2024 425 0625/23 #3/8)

A 2. EEHRELES W=mg (Eiikk Kk k)

BN g € SCHMEFRZEN W SFREm 2k, Mg=__ ; HIE W =mg.
9 FXmt 1 kg BESZBINET], AN s HAESE T2 :

B ANGEEE 137k s 5 74 0 i B BRI B T SO
B 1o N/kgs H B B

m

BUHMBE ST, RERERN, £5 g=% 8 W =mg.

(= 8F=Zh5Eg]
Which statement about gravitational field strength g is correct?
A g= mass
weight

B g =mass x weight
C gis defined as the mass per unit force

D gis equal to the acceleration of free fall
(2024 = 2= 0625/23 43511)

f&: E R E SR

w
9= me
RN E AT Y M) B s A R
Hik Do
S35 5]
1. Which statement about gravitational field strength is not correct?

A It changes the mass of an object.
B Itis equivalent to the acceleration of free fall.
C Itis measured in N/kg.

D Its magnitude is different on other planets in our Solar system.
(2024 475 0625/22 55450
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2, Table 2.1 contains information about the planet Mars.

Table 2.1

mass 6.4 x 10%83kg

gravitational field strength | 3.7 N/kg
at surface

average density 3900kg/m?3

(a) Define gravitational field strength.
(2025 475 0625/41 45245i(a))

3. Which row shows the gravitational field strength on the Earth and the definition of velocity?
Stg:g:?gﬁﬁgﬁf ith definition of velocity
A 9.8kg/N the change in the speed
B 9.8N/kg the change in the speed
C 9.8kg/N the speed in a given direction
D 9.8N/kg the speed in a given direction
(2024 H 25 0625/12 453 80)
(Z. REFEIFEREE |
YA TR L, BRI SYBE, BAE o EEEENGNY
REER D, B

B SO AN RT M E S, g =2, MW =mg; R RBLHE R kg, g f8AALR] 5 K
N/kg 8§, m/s?,
R AN 8 B B A5 T M M T s SR T 4R R AR E G R G

Fob 2, .
ZE kg N

708 AH BRI E SR A R AR HORERR, 85 W =mg.

On Mars, the acceleration of free fall is 3.7 m/s>.

What is the weight of a 2.0 kg mass on Mars?

A 054N B 19N C 74N D 20N
(2024 FZ 0625/12 553550)
i K RREMNE BERINEEHESTE R,
g=3.7N/kg
B W =mg 1}
W =20kgx37N/kg=T74N
Wk Co
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4. A vehicle sent to explore the surface of Mars has a mass of 200 kg.
The acceleration of free fall on Mars is 3.7 m/s>.

What is the weight of the vehicle on Mars?

A 20N B 54N C 740N D 2000N
(2023 475 0625/13 4535)
5. An astronaut of mass 80kg is standing on a planet with gravitational field strength
g = 3.8N/kg.

What is the weight of the astronaut on this planet?

A 780N B 300N C 210N D 21N
(2024 H 2 0625/22 #i35)

6. A wooden beam is used in a see-saw.

(@) The mass of the wooden beam is 40kg.

Calculate the weight of the wooden beam.
(2025 E 7 0625/31 4i3/Fi(a))

7. A student holds a pile of books. The mass of the books is 3.2kg.

(a) Calculate the weight of the books.
(2023 475 0625/32 Hi4/5i(a))

(= ZERFEKRE |

B AR G S LT SR 2 D, AR ke

HERE YA TEWIARER T, AR N,
YR TESGH, W =mg, HHGH g BHEARE Nkg.

MW=mgfm=____ s WH____, FEREKEGE ke

g’

HH I E R, B RIERERR, Sl W =mg S m =1,

BlEt 3 (c) Aclamp stand used in the experiment has a weight of 8.6 N.
Calculate the mass of the clamp stand.

(2023 £Z= 0625/32 £52/i(c))
fB W W =mg

m=%
g
Bt g=9.8 N/kg, A
_ 86N

M = 38 N/kg

~ 0.88 kg

e BARER RN 0.88 kg,
LIPSk

8. (a) Aboy weighs 620N.
Calculate the mass of the boy.
(2024 478 0625/33 #i3Hi(a))
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9. Aload is suspended from a thread. The vertical force on the thread due to the load is 0.75N.

(a) Calculate the mass of the load.
(2024 B 7 0625/42 45155i(a))

10. A stone has a weight of 5.7 N.
The gravitational field strength g is 9.8 N/kg.
What is the mass of the stone?

A 0.58kg B 5.7kg C 56kg D 550kg
(2025 2= 0625/12 2565)

11. A sphere P, made of steel, has a weight of 10N on Earth.
Another sphere Q, also made of steel, has a weight of 10N on Mars.
The gravitational field strength on Earth is greater than the gravitational field strength on Mars.
Which statement is correct?

A The mass of sphere P is the same as the mass of sphere Q.
B The mass of sphere P is less than the mass of sphere Q.
C On Mars, the weight of sphere P is the same as the weight of sphere Q.

D On Earth, the weight of sphere Q is less than 10N.

(2023 E 2= 0625/22 #5555)

114%E

BE A BEITESES p=m/V (F 5% % % k)

WELRRAABRRER, XKENp =7, Hb o WEE, m HRE, V EE.

N

Hp=9fm=____ ; WEWRMNEE, LIAMIEREMEHR.
B ERFMARFRAA SO B[] — PR B R — G, i B BEARTE s BT A kg ARRRA] me INF, 2% B2 LA

o

E%R: pV; kgm™

YO8 OHMBUE . R BRI S ETRERN, BE o= T, FNHER-SHIEBRAL

[—. %3 Ep. m. V|
Which equation is correct?

acceleration
force

A mass=

B mass = density x volume

C mass = M

impulse
_ kinetic energy
velocity?
(2025 £ 0625/12 5574)

D mass
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1. Which equation is correct?
A density = mass x volume
B density = weight x volume
C mass = density x volume

D weight = density x volume
(2023 475 0625/12 555/0)

2, Which two quantities must be known to determine the density of a material?
A mass and area
B mass and volume
C weight and area
D weight and volume
(2023 H7 0625/22 5i6/1)

A student uses the equation p = %

Which row shows the correct meaning of these symbols?

P m "4
A density mass velocity
B density mass volume
Cc pressure mass volume
D pressure moment velocity
(2024 %7 0625/13 475/

(. RERGERZE ]

R BRI SR, ST YIRRY

Feit m SRV LBUE TR —E sk E—mFER, p= 2.
ool B AR SRR A A RT, JeeRYF i SRR LB AR, BN R R
B g« AR e, BEHANLR g/em®; LR ke AFH mPi), 858 470 kg/m?,

B PR AR
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Fig. 1.1 shows two strips of staples.

strip of 40

Fig. 1.1 NOT to scale

(c) The staples are made from a block of metal.
The mass of the block is 296 g. The volume of the block is 33.2cm3.
Calculate the density of the metal. Include the unit.
(2023 7 0625/32 45 118i(c))

B I S

m

m
p =22 ~8.92g/lem’

% IR 8.92 glem®s
RS

4. The mass of a solid metal cylinder is 400g and its volume is 52 cm3.

(a) Calculate the density of the metal. Include the unit.
(2023 428 0625/31 #25i(a))
5. The mass of an object is 2.5kg. The volume of the object is 480 cm®.
What is the density of the object?
A 52x103%g/cm®
B 52g/cm®
C 190g/cm®

D 1.2x10%g/cm®
(2024 H Z= 0625/21 2H455)

=. TR R EESER

[
BRI AR R, RARRXN _ Hm RREE, V BB
HEERANDE, RFEEMNH . REBEH .
e — LB 3 TR — i R — 5 s R X5 W, BRI ke il m®, SRR K
i) 43 3 g A em3 .

BER: p=2 m=pV; V="2
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A rectangular swimming pool is 50 m long and 25 m wide.

It contains water at a depth of 2m.

The density of the water is 1000kg/m?.

What is the mass of the water in the pool?

A 25kg B 2500kg C 77000kg D 2500000kg
(2023 2 0625/12 43510)

fi . AKEIRFLA
V =50 x 25 x 2 = 2500m?,

Hp=3

m = pV = 1000 x 2500 = 2.5 x 10° kg,

#iltik Do
ARSE )
6. (b) Fig. 2.2 shows a metal block.

3.0cm
2.0cm
2.0cm
Fig. 2.2

The density of the metal is 8.0g/cm3.

Calculate the mass of the metal block.
(2025 #HZE 0625/32 §5245i(b))

7. The mass of a glass bottle is 0.18kg.

(b) The bottle contains 2.7 kg of cooking oil. The density of the cooking oil is 0.92g/cm3.

Calculate the volume of the cooking oil.
(2023 &7 0625/33 45315i(b))
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Fig. 9.1 shows the Sun as the central dot and the planets Saturn, Jupiter and Earth labelled S,
Jo and E,. The planets orbit the Sun anticlockwise. From the Earth’s orbit, the planets appear
aligned.

Fig. 9.1 (not to scale)

Assume that Saturn takes 30 years to orbit the Sun and that Jupiter takes 12 years to orbit the
Sun.

(d) The average density of Jupiter is 1300kg/m3 and its volume is 1.4 x 10"9km3.

Calculate the mass of Jupiter.
(2023 ¥ 7 0625/43 45955i(d))

A student wants to measure the diameter of a wire. The wire is thinner than a single gradation on
her ruler. She coils the wire carefully and makes 12 loops as shown in Fig. 2.1.

/
//
\ coil of 12 loops

Fig. 2.1
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(b) The student determines the density of the metal of the wire.
She folds some of the wire into a small shape as shown in Fig. 2.2.

small shape of wire \w,

Fig. 2.2

She then puts this small shape of wire into a measuring cylinder containing water. The
measuring cylinder is on an electric balance.

This procedure is shown in Fig. 2.3.

( (
50 cm3 50 cm?3
measuring cylinder
40 40
water 30 30 wire
N /

- 2
electric balance
10

. ]
679 ® / 1129 ® \

wire not in water wire in water

Fig. 2.3
Using the information in Fig. 2.3, calculate:

(i) the mass of the wire

(ii) the volume of the wire.
(2024 425 0625/32 552/i(b))

AR 20 WEESEDAMRERIR (55 % %k k)

W EFRPALARTRY R R, p = T, Hp m F V0 REF A
DU A R, R, O WIRS, B A ERARR.
e g WA em® B, B EERALN glom®s BUELA] kg AR m® I, RN kg/m®.

w5 KT HR
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A student determines the density of copper.

She has a rectangular block of copper.

Which other apparatus does she need?

balance ruler stop-watch | thermometer
A v v v v
B v v v X
C v v X X
D v X X X
(2025 B2 0625/22 45555)

I3

i Wp=y M, WEERNFEMER.

FETR AR A R R, AR BRI 98 IR

RN B AR 2
ik Co

key
v = needed

X = not needed

ARSE )
1. A concrete building block has the dimensions shown.
29cm .
18cm
Z /A 12¢cm

The mass of the block is 15000g.

What is the density of the block?

A 43g/cm® B 24g/cm® C 042g/cm® D 0.023g/cm®

(2024 475 0625/11 55545%)
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Fig. 1.1 represents a stack of glass microscope slides.

stack of glass microscope slides

Fig. 1.1 (not to scale)

A student takes measurements from a stack of glass microscope slides in order to estimate the
number of slides in the stack.

The sides of the stack have been covered with tape so that the student cannot count the number
of slides in the stack.

Fig. 1.2 shows side views of the taped stack of slides given to the student. This figure has been
drawn at full scale.

I j stack of glass —
g ! microscope slides ! !
,T7 | covered with tape —
side view side view
Fig. 1.2

(a) Using Fig. 1.2, measure the length [, the width w and the height h of the covered stack of
slides in centimetres to the nearest millimetre.

(b) (i) The student uses a balance to measure the mass M of the covered stack of slides.
covered stack of glass ﬂ
microscope slides

57.87g | |

| __balance

Fig. 1.3

Write down the mass M of the covered slides to the nearest 0.1g.

(ii) Calculate the density p of the glass. Use your results from (a) and (b)(i) and the equation
shown.

Give the unit for your answer.
(2024 475 0625/62 %5 15i(b))
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A student determines the density of an irregularly shaped stone. The stone is slowly lowered into
a measuring cylinder partly filled with water.
measuring
cylinder\

|_-stone

Which other apparatus does the student need to calculate the density of the irregularly shaped
stone?

A abalance
B athermometer
C a metrerule

D a stop-watch
(2023 E 7 0625/11 45615)

fig BRICHTE A A B AR

V=%V,
Hp= 5. &R ASRE .
WL Ao
ARSE )
3. Which piece of equipment is useful in determining the density of an irregularly-shaped stone?
A stop-watch
B metre ruler
C measuring cylinder
D voltmeter

(2025 &7 0625/13 Z5455)



4. A girl has a gold necklace.

Which apparatus does she need to find the density of the gold?

balance m(;?ils,llé'l?g thermometer ruler
A v v v v key
B v v v X v = needed
C v v X X X = not needed
D v X X X

(2025 2= 0625/21 #H4/80)

5. In this experiment, you will take measurements of a stack of glass microscope slides to estimate
the number of slides in the stack.

Fig. 1.1 shows the stack of slides.

masking tape I

Fig. 1.1

(@) Measure the length [, the width w and the height h of the stack of slides in centimetres to the
nearest millimetre.

Do not remove any slides from the stack.

(b) (i) Use the balance provided to measure the mass M of the stack of slides to the
nearest 0.1g.

(i) Calculate the density p of the glass. Use your results from (a) and (b)(i) and the equation
shown.

P=Twh

Give the unit for your answer.
(2024 475 0625/52 55118i(b))

(Z Ak EERE
5 B FR MR TR, BN p =2, Hepm 5 V A BRI
U A 3 B2, PR R AR V5 RSP 28 28 B 0 ey A0 NI I R sy, TRl m =

Wik ER p= . WHBA A kgm™® g em™,

o
P
=

yioi

. . m
my—my;
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A student has a bottle of cooking oil.
She determines the density of the cooking oil.
Which apparatus does she need?
balance mCe;/a“?]LérEi}r:g ruler thermometer
A v v v v key
B v v v X v = needed
(o v v X X X = not needed
D v X X X

(2023 &2Z= 0625/11 255:)

B mp=FF. WERAMEEE. T30 M R AR

FAIRP-5 ol 2 B f 5 2t s BT A i, DA 2R e s R At ek AR A R

Hitik Co
RS

6. The diagram shows some liquid in a measuring cylinder.

The mass of the liquid is 16 g.

(@]
Bu
=

|

LIRS L]

= =
o O
L]

(&)
IIIIIII |

What is the density of the liquid?

A 080g/cm®* B 1.3g/cm?® C 36g/cm?® D 320g/cm?®
(2024 B Z= 0625/13 25555)
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7. A sealed container of volume 2000 cm?® contains air at high pressure.
The container is placed on a top-pan balance.
The balance reads 200.00g.
All the air is removed by a vacuum pump and the balance reading changes to 196.00g.

What was the density of the pressurised air?
A 0.00200g/cm?

B 0.098g/cm®

C 4.00g/cm®

D 10.2g/cm®
(2024 B Z= 0625/22 2H455)

8. (@) A student determines the density of a liquid, by using the equipment shown in Fig. 2.1.

0.0g

measuring liquid in balance
cylinder beaker

Fig. 2.1

Describe how the student uses the equipment to determine the density of the liquid.
(2025 725 0625/32 5324i(a))

9. (a) A scientist determines the density of a sample of sea water.

Describe an experiment to determine the density of the sea water. You may draw a diagram
as part of your answer.

Include any equations in your answer.
(2025 475 0625/33 553 /4i(a))

AE 3. FROBRELREE (F5k kK iv)

WL BAARRRR, p = T, Hoom AFE, V ABES HHEA N kg m™ i g cm ™2,
AW IO, BLEGESYI AR B AT 2 B2 5 A B

PRSP WA B, AR T UL AR B
R LUS SR ERDIAMIRE AR, SRl R

w5 AT KT BETHHE
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A student is asked to predict whether a solid floats in a liquid.

Which information does the student require?

A the density of the liquid and the mass of the solid
B the density of the solid and the density of the liquid
C the density of the solid and the mass of the liquid

D the mass of the solid and the mass of the liquid
(2025 475 0625/11 45458)

B HIEUUACRE, WAL SIGT, BB R TR B SRR
A 2 S B R

Tk B.
X943
1. Fig. 2.1 shows a ship loaded with containers.
containers
ship 'Lu BT
ﬂ:!ﬂh‘h. E g
. /water

Fig. 2.1

(@) The ship is made of steel.
The density of steel is 7800kg/m?3 and the density of water is 1000kg/m?3.

Explain why the ship floats in the water.
(2023 %7 0625/42 #52/5i(a))

2. Four hollow glass balls, P, Q, R and S, each have a volume of 30 cm®.

The mass of each ball is shown.

ball mass/g
P 15
Q 25
R 35
S 45

Which balls will float in a liquid of density 0.95g/cm>?
A PandQ B Ponly C RandS D Sonly

(2025 E 2= 0625/12 #55575)
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A plastic ball has a mass of 4.0g and a volume of 20 cm?.

There is a crack in the ball’s surface.

The ball is placed in a bath of water. Water leaks into the ball without changing the volume of the
ball and eventually the ball sinks.

The density of water = 1.0g/cm?®.

Which mass of water has entered the ball when the top of the ball is first level with the water

surface?
A 5.0g B 16g C 20g D 24g
(2023 478 0625/22 45450)
4. (b) Table 3.1 shows the density of four materials.
Table 3.1
) density
material
g/cm?
plastic 0.905
wood 0.720
sea water 1.03
baby oil 0.815

Predict whether solid objects made from plastic or wood float in sea water or baby oil.

Use the data in Table 3.1.

Complete Table 3.2 by writing Yes or No in each space.

Table 3.2
liquid does a plastic does a wooden
object float? object float?
sea water
baby oil
(2025 47 0625/33 43355i(b))

(= BE AR EL

WERRBNAY R TE, p= 0, BHBMA gom® H kg m>,

ET{bm MR E S BN, B RATE L, W MBURTET.

ik, SBEN BB THFRER_ BIRHES.
B BUN: BOR:

A M BLE ARSI K R RTREUR B, SR H B & TR R 5

(a) Oil of density 0.80g/cm?3 is poured gently onto the surface of water of density 1.0g/cm?®. The
oil and the water do not mix.

Describe and explain the final position of the oil relative to the water.

(2023 425 0625/43 55 1/8i(a))
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5. The table gives data about four liquids, W, X, Y and Z.

3

liquid mass/g volume/cm
W 10 10
X 20 15
Y 30 50
z 40 50

None of the liquids mixes with any of the other liquids.
All the liquids are put in the same container and settle to form four separate layers.

Which statement is correct?

A W forms the layer below X.
B X forms the top layer.
C Y forms the bottom layer.

D Zforms the layer below Y.
(2024 %7 0625/22 4555)

6. The diagram shows one liquid floating on top of another liquid.

\ (

_—liquid P

g

—

-
Which statement explains why liquid P floats on top of liquid Q?

A The mass of liquid Q is greater than the mass of liquid P.

B The mass of 1cm® of liquid Q is greater than the mass of 1.cm® of liquid P.
C The volume of liquid Q is greater than the volume of liquid P.

D The volume of 1g of liquid Q is greater than the volume of 1 g of liquid P.
(2025 475 0625/21 554/0)

89



Samples of three different liquids have equal masses.

The volumes of the samples are 190 cm?®, 200cm?® and 235cm®.

The liquids are poured into a large measuring cylinder and the liquids form three separate layers

because they do not mix.

What are the readings on the measuring cylinder at the two boundaries between the samples?

A
B
Cc
D

190 cm® and 390 cm®
190 cm® and 425cm?
235cm® and 425cm?
235cm® and 435cm?

(2025 2= 0625/23 #55/81)

The mass of a glass bottle is 0.18kg.

(c) A cookery student pours some cooking oil into a glass bowl containing water, as shown

in Fig. 3.1.

glass bowl—]

\_

—

/

Fig. 3.1

_|_——cooking oil

| water

The student accidently drops a plastic spoon and a metal spoon into the bowl.
The densities of the spoons and liquids are shown in Table 3.1.

Table 3.1
) density
material —
g/cm?
plastic spoon 0.76
metal spoon 8.7
cooking oil 0.92
water 1.0

On Fig. 3.1, label a suggested position for each spoon after each has fallen into the bowl.

Use the letter P to label the position of the plastic spoon and the letter M to label the posit

of the metal spoon.

(2023 &2 0625/33 45318i(c))
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Which force produces heating during contact with a moving object?
A weight
B friction

C electrostatic force

D magnetic force
(2023 2= 0625/12 457/80)

8 A SR R AR AR XIS BN AR T FHASAR XIS 3l HHEH U RS BN RE % (i % B WL B
HBSEE|

1. Which property of an object cannot be changed by applying forces?

A mass
B shape
C speed
D volume

(2024 2= 0625/23 #56/81)

2, Which property of an object never changes when a force acts on the object?
A mass
B shape
C size
D speed

(2025 425 0625/11 Z55/81)

3. (b) Complete the sentence about effects of forces. Choose a word from the box.

charge mass power shape velocity

A load stretching a spring is an example of a force changing the size and the
(2023 7 0625/32 45218i(b))
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4. (b) Atrain has a total mass of 520000kg. The train accelerates at 1.1 m/s2.

(i) Calculate the time taken for the train to increase its speed from 15m/s to 28 m/s.

(ii) Calculate the force required to produce an acceleration of 1.1 m/s? for this train.

(iii) The train uses electric motors.

Explain why the force on the train due to the motors is greater than the value calculated
in (ii).
(2024 7% 0625/42 45218i(b))

(=. fIsEEEEAD
ETEED  VUEHIEI . AR S AR RIS T & T BRI

FEFCRAIDEA ] dZh =ik HsE R IE e, B 1 F = ma RGEE SN, P
0=u®—2as FHMEFIERH .

F AN, o BIBAN R ms™2, s AN A m.
S SIVINEE S

FOUEL H B TR AR AT ) SR RGN ST e iR B T ) EA R B REARAE

A car accelerates uniformly in a straight line from rest at time t = 0. At t = 3.2s, the speed of the car
is 13.0m/s.

(c¢) The car decelerates from 13.0m/s to Om/s at a constant deceleration. The mass of the car is
1350kg. The car travels 13m in 2.0s as it decelerates.

Show that the work done by the car as it decelerates is approximately 1.1 x 10%J.

(d) On another day, the car in (c) travels a longer distance while it decelerates from 13.0m/s to
0m/s. The deceleration is constant.

Suggest and explain what causes the stopping distance to increase.
(2023 475 0625/42 45 15i(d))
B % BEWIARIE, AEASHGS W A EERE 0 Bl IR N .
H F =ma fF, 4 0080E BN
H1 0 =13.0° — 2as 13, JRAEEH/N, (SRR s K.
$HXT45 5]

5. (b) Acartravels on a dry road. The driver presses the brakes. The car travels a distance before it
comes to rest. This distance is called the braking distance.

State and explain how the braking distance changes when the road is wet.
(2025 478 0625/42 %358i(b))

6. A train travels with a constant velocity of 56m/s on a horizontal track. The mass of the train
is 440000kg.

() (i) The train has a uniform deceleration of 1.2m/s2.

Calculate the constant braking force which brings the train to rest.

(ii) Calculate the distance travelled by the train as it comes to rest.
(2025 425 0625/41 5 115i(c))
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The diagram shows a solid object on a flat surface, with two forces acting on the object.

3N 4N

What is the resultant force on the object?

A 1N to the left
B 1N to the right
C 7N to the left

D 7N to the right
(2024 %7 0625/22 420)
fiE: BUR A R IE.
F=4N—-3N=1N
R EUEAIE, &N . Hk B,
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1. Fig. 2.1 shows the horizontal forces acting on an ice skater. The ice skater is moving forwards.

ice skater

backward force = 45N -———— ————— - forward force = 80N

skate

edge of skate in contact with the ice

L D]

Fig. 2.1

(a) Calculate the resultant horizontal force acting on the ice skater. Determine the direction of the
resultant force.

(2025 425 0625/32 #52/8i(a))
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Fig. 2.1 shows the speed-time graph for a cyclist.

14

=
>< -

12

speed 10

m/s

——

i

———

1<

(@)1 H-N

0
time/s

Fig. 2.1

(c) Fig. 2.2 shows the horizontal forces on a cyclist.

Fig. 2.2
(i) Calculate the size of the resultant force on the cyclist.

(ii) State the effect, if any, of the resultant force on the motion of the cyclist.
(2023 H 7 0625/32 4524i(c))

The diagram shows a car moving along a road.

The force due to the engine is 1500 N and the total drag force is 200 N.

engine force

drag force / 1500N

200N
road

What is the motion of the car?
A decreasing speed forward
B increasing speed forward
C reversing

D constant speed

(2024 425 0625/23 H58)
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4. A train is travelling horizontally in a straight line. A book is on a table in the train.
The diagram shows all the forces acting on the book.

contact force

book frictional

force
table

Y

weight of book

How is the train moving?

A accelerating to the left of the diagram

B accelerating to the right of the diagram

C moving at uniform speed to the left of the diagram

D moving at uniform speed to the right of the diagram
(2023 H 7R 0625/21 45750)

(Z.ZEENHAABREHRK )
A SRR AR AR R AT i — A AR, XA IR :
WA AR, AP S PAT AT A AR . & i IR IR 1 A R 2 Y . KANAF =

VF?2+E?, BAiAN,
0 e ISR TS, W tan @ = HEAT g5 2 i T W 4 ) HAR TR BT o
u%E: A0 xRk

ALH B EAR T B RN, FERE T S M e B = AT PSR E AL

Forces of 3N and 4N act at right angles, as shown.

S B
71
S |
-
N 1
-
~ 1
-
~ 1
- 1
~
4 1
~ -
N |
x
3N ple i
- ~
- ~ 1
s 1
~
- 1
~
- 1
~
- 1
N 1
-
AN
-

What is the resultant force?

A 1N along XZ
B 5N along XZ
C 5Nalong OY

D 7Nalong OY
(2023 H 7 0625/22 45150)
M Wi EHMER, HARKEHRSG
F=+32+42N=5N
PATIUATEH R O #5810 Y BIXEA LA OY, & il OY. ik Co

96



PSS

5. Two forces with magnitudes F; and F, act on an object at right angles to each other.

What is the magnitude of the resultant force?

A JFi+F} B JF,+JF, € JF2+,F2 D AF +F,

(2024 %75 0625/22 #51/51)

6. (b) Fig. 3.2 shows the directions of two forces acting on a different balloon as it moves.
o
_I\/ 0.40N force
Y
0.74N force
Fig. 3.2 (not to scale)
Determine the magnitude and direction of the resultant force on the balloon.
(2023 47 0625/42 43355i(b))

7. Aload is suspended from a thread. The vertical force on the thread due to the load is 0.75N.

(b) Fig. 1.1 shows the load suspended from the thread.

thread

load

Fig. 1.1
A wire is attached to the load at point X and pulled horizontally to the right.
The tension in the horizontal wire is 1.2N.
By drawing a scale diagram or by calculation, determine:
* the magnitude of the resultant of the force at X due to the load and due to the tension in
the wire

. the direction of the resultant relative to the vertical direction.

Show your working.
(2024 2 0625/42 %5 15i(b))
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{51 & A cyclist is travelling in a straight line along a horizontal road at a constant speed.

A constant driving force F acts on the cyclist in the forward direction shown.

Which statement about the magnitude of the frictional forces acting on the cyclist is correct?

A The magnitude is equal to F.
B The magnitude is smaller than F, but greater than zero.
C The magnitude is greater than F.

D The magnitude is zero.
(2023 H 2= 0625/13 £5611)
MR WMENMAHELKIZE, WA TR,
BUETHETT MR IE, P
Ey=F—-f=0
f=F
FEBENIRANET F, ik Ao
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8.

Table 2.1 contains information about the planet Mars.

Table 2.1
mass 6.4 x 10%83kg
gravitational field strength | 3.7N/kg
at surface
average density 3900kg/m?3

(c) Fig. 2.1 shows a space buggy that is tested on Earth. The buggy is travelling at a constant
speed in a straight line. The driving force on the buggy is 30N.

30N =

Fig. 2.1

(i) Draw and label one arrow on Fig. 2.1 to show the size and direction of the resistive
forces on the buggy.

(ii) Air resistance on Mars is less than air resistance on Earth.
The same driving force, 30N, is exerted on the buggy on Mars.

1. State the effect this has on the resultant force on the buggy on Mars.

2. State the relationship between resistive forces, driving force and resultant force.
(2025 & 75 0625/41 45255i(c))

A rocket is travelling vertically upwards. Three vertical forces act on it.
The thrust acts upwards and is equal to 100 000 N.
The weight acts downwards and is equal to 80 000 N.

What is the air resistance force acting on the rocket when it is travelling upwards at a constant
speed?

A 20000N downwards
B 20000N upwards
C 180000N downwards

D 180000N upwards
(2024 £ 0625/12 554150)

99



10. (c) The student drops the piece of metal into a tank of water. Two vertical forces act on the piece
of metal as it falls through the water in the tank.

On Fig. 2.1, each arrow represents a vertical force.

piece of metal

Fig. 2.1
(i) Complete the diagram in Fig. 2.1 by labelling the two forces.

(i) The upward force is the same size as the downward force.

Describe the motion of the piece of metal as it falls through the water.
(2024 25 0625/32 #25i(c))

(M. &R EERIEE

Vi % & IR BRG] — B B IR S T 1), PR A

REAER, &5 RESMEERLE F=ma, Wa=%; INEEH NS 75 AR ] o
FRspih_  m AN kg, a BN ms—2,

Mz . A -
&% A N

AUH B & —E& EEA T, IR, SerhE A TT a1

Fig. 1.1 shows a balloon filled with helium gas.

Fig. 1.1
The mass of the balloon is 120kg.

(b) The resultant force on the balloon is 54 N.
Show that the acceleration of the balloon is 0.45m/s?.
(2023 F 7 0625/43 45155i(b))
fE: HF=mafd

= 0.45m s 2, Z&: SERPIINEE K /N A 0.45m s—2,
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1. A train has a maximum speed of 200km/h. It accelerates from rest with constant acceleration of
0.70m/s?.

(b) (i) The train has a total mass of 440000kg. Calculate the force which causes the
acceleration of the train.

(ii) The train travels into a headwind. The force of this headwind opposes the motion of the
train. State and explain the effect of this force on the motion of the train.

(2025 FHZ= 0625/42 55455 (b))

12.  Atruck is towing a car along a straight horizontal road at a constant speed.

truck

The rope breaks.

Which row gives the direction of the initial acceleration of the truck after the rope breaks and the
reason for the acceleration?

direction of
acceleration reason
of the truck
A left the driving force is greater than
the resistive forces on the truck
B left the driving force is smaller than
the resistive forces on the truck
C right the driving force is greater than
the resistive forces on the truck
D right the driving force is smaller than
the resistive forces on the truck

(2023 F 2= 0625/22 #5755)
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13. A spring is suspended from a clamp. Fig. 1.1 shows a pointer attached to the lower end of the
spring.

_ml/ metre ruler

spring

i \

pointer

loads

Fig. 1.1

A student suspends loads of different weights from the spring and records the readings on the
metre ruler.

Fig. 1.2 is the reading—weight graph that the student obtains.

80

70

60 = =
reading/cm —
50 =T

40

30

20

10

0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
weight/N

Fig. 1.2

(c) An object of mass 0.50kg is attached to the spring.

(i) Calculate the weight of the object.
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(ii) The object is pulled downwards until the tension in the spring is 6.5N.
The object is released.

Calculate the acceleration of the object immediately after it is released.
(2024 475 0625/41 4515i(c))

14. The drag force on a car increases with speed. At 20m/s, the total drag force is 400N. The mass
of the car is 1200 kg and the driving force is constant at 700N.

Which statement about the acceleration of the car at 20m/s is correct?
A The acceleration is 0.25m/s? but will decrease as time passes.
B The acceleration is 0.25m/s? but will increase as time passes.
C The acceleration is 0.58 m/s? but will decrease as time passes.

D The acceleration is 0.58 m/s? but will increase as time passes.
(2023 #Z& 0625/22 5E45)

ARE 3: EMEFERMEKE (Fik kk k)

HWERZ IR ERARR I, ZIEKREN L WRKE 2 T Ui . Bp
z=1—1j

Pifiit ¢ > 0, JE4EN ¢ < 0; #FHRIEGHRM RN, B |z

TEAES IR ERS, F=ke, Hp F 01, kOAMSER S SREFCRM_____ 87, kAL

K Nm!sNcm!,
BR: ZhEERE: B MR

AN S H IR 2 AR RESRR RN, M o =11, RifKE.

[— BKBEKEGMHEK ]

A student measures the length of a spring. She then attaches different weights to the spring. She
measures the length of the spring for each weight.

The table shows her results.

weight/N length/mm
0 520
1.0 524
2.0 528
3.0 533
4.0 537
5.0 540

What is the extension of the spring with a weight of 3.0 N attached to it?

A 4mm B 5mm C 12mm D 13mm
(2023 2 0625/12 #595)
R RN, FEREK N
lp =520 mm
H E30NWEY G, MEKER

103



| =533 mm

Hz=1— ly 5
z =533 mm — 520 mm = 13 mm,
Hik Do
RS L)
1. The diagram shows a load—extension graph for a steel spring.

The length of the spring with no load attached is 2.0 cm.

2.0

N

1.8

AN

load/N 1.6

N

1.4

N

AN

1.2

AN

1.0

AN

N\

0.8

N

0.6

N

0.4

N

0.2

AN

0
0 10 20 30 40 50 6.0 70 80

extension/cm

Which load increases the length of the spring to 6.0 cm?

A 0.5N B 1.0N C 15N D 20N
(2024 B 75 0625/12 5551)

2, A spring has an unstretched length of 3.0cm. When a force of 60N is applied to the spring, its
length increases to 5.0 cm. The limit of proportionality is not exceeded.

What is the spring constant of the spring?

A 75N/cm B 12N/cm C 20N/cm D 30N/cm
(2023 B2 0625/23 45755)
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3. Fig. 1.1 shows a force—extension graph for a spring.

|||||||||

~0.04111-0.02 0.02 0.04

T
extensio

I |

‘\ .
n
|

Fig. 1.1

(c) Springs can be compressed by forces. The spring described by Fig. 1.1 is compressed by a
force F and has an extension of —0.025m.

Determine F.
(2025 7 0625/42 45158(c))

(=. B F=kx %% |

SERMKESET O HERERKZZE, We=1—1[.

Eb £5) BR B8 A 18 5 280 AT DR LE U B T i i A B K384 s TEUBVERIN . F = ko, ik =
EAHPAREAKE, Wk =ALe; REEHER, Bl W = mg REM.

FHAN. z Ami, kFHENRNm; =z H em B, B4 .

w2 ZhEKE; £ Nem

x
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A spring is suspended from a clamp. Fig. 1.1 shows a pointer attached to the lower end of the
spring.

_m|/ metre ruler

10

spring

¥ pointer

loads

. =N

Fig. 1.1

A student suspends loads of different weights from the spring and records the readings on the
metre ruler.

Fig. 1.2 is the reading—weight graph that the student obtains.

80

70

60 =T
reading/cm =
50 s =

40

30

20

10

0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
weight/N

Fig. 1.2

(@) (i) Using Fig. 1.2, determine the reading on the metre ruler when
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(if) Calculate the extension of the spring when the weight attached is 5.6 N.
(b) Using the values found in (a), calculate the spring constant of the spring.
(2024 &7F 0625/41 55155i(b))
fiE: BRI A 43 em, H: 5.6 N #3450 63 cm.
r=63—43 =20 cm
TEECBIRREN, o F = ko 15
k=L =58-028N/cm.

2 RERE R 0.28 N/cm,
ASSEE)

4. A spring has a length of 25cm when a load of 2.0N is suspended from it.
The spring has a length of 35¢cm when a 7.0N load is used.

What is the spring constant of the spring?

A 0.20N/cm B 0.50N/cm C 2.0N/cm D 5.0N/cm
(2025 B 7 0625/21 £5555)

3. The diagram shows two objects, X and Y, suspended from identical springs.

The extension of each spring is different.

object X

object Y

Which row compares the mass and the weight of the two objects?

mass weight
A both objects have the same mass both objects have the same weight
B both objects have the same mass the weight of X is less than the weight of Y
C the mass of X is less than the mass of Y both objects have the same weight
D the mass of X is less than the mass of Y the weight of X is less than the weight of Y

(2024 F Z= 0625/11 #5245)
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6.

(b) Fig. 2.1 shows a baby in a baby bouncer. The baby bouncer consists of a holder suspended
from a spring. The baby pushes his feet on the ground and bounces gently up and down.

hook

spring4§
[

7
]

140cm

100cm
baby in
holder

Fig. 2.1
(i) Two springs Q and R are tested to determine their spring constants.
Each spring is tested up to its limit of proportionality.

Define ‘limit of proportionality’.

(ii) Table 2.1 shows the results of the tests.

. spring constant
spring = N/em
Q 7.8
R 1.1

Table 2.1
The total weight of the baby and the holder is 120 N.

Calculate the extension of each spring for this weight.

(iii) The unstretched length of each spring is 25cm.

State and explain which spring would be more suitable for the baby bouncer in Fig. 2.1.
(2024 & 75 0625/43 55215i(b))

A 0.15kg mass is suspended from a vertical spring.

The mass is pulled downwards until the spring has extended by 12cm from its unstretched
length.

The spring constant of the spring is 30 N/m.

What is the magnitude of the initial acceleration of the spring when it is released?

A 14m/s? B 24m/s? C 28m/s? D 34m/s?
(2025 B 2= 0625/22 #565)
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TELLBIFREEN . IR Z A F 5HRKE Az i , R F =kAz,
El A5 BR JBE 2 TE 2R A S R e KU s ST 0 i 8 ELER AL :
TERGAPRER, MERRE= 5, FTHLRBEN , B N ms

B EH ORI Rhk
TN 0 IR I LB Y, Jefe  ELGB . TR AL

The load—extension graph for a material is shown.

Which point indicates the limit of proportionality?

A

load c

extension -
(2025 2 0625/22 45550)

i TERLBIRREER, B S KERIEL, BZ R RN E L.

A BTGB VIR ERALE, FI R A FoRHHIRR

Wk A

$t X145

8. A spring is stretched by adding loads to it.

Which diagram shows the extension—load graph for the spring?

A B
A A
extension / extension
0 = 0 >
0 load 0 load
C D
A A
extension extension
0 > 0 >
0 load 0 load

(2024 &2Z= 0625/13 Z5755)
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9. Fig. 1.1 shows a force—extension graph for a spring.

xxxxxxxxxxxx

| |
1

T
extensio

I |

‘\ .
n
I

Fig. 1.1

(a) Calculate the spring constant k of the spring.
(2025 7 0625/42 55 1/5i(a))

10. (a) Fig. 2.1 is a graph that shows how the extension of a spring varies with the load suspended
from it.
A
extension/cm
4.04-----------> ;
0 : -
0 14 load /N
Fig. 2.1

(i) Determine the spring constant of this spring.
(2023 475 0625/43 5324i(a))
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11.  The extension—load graph for a spring is shown. The unstretched length of the spring is 15.0 cm.

3

extension/cm

0 1 2 3 4 5
load/N

When an object of unknown weight is suspended on the spring, the length of the spring is
16.4cm.

What is the weight of the object?

A 0.55N B 0.67N C 35N D 41N
(2024 F 25 0625/11 554550)

AE 4 TERBSEICRENSEN (Fik ki)

PAEZE SR EE T, HEETMAZEHME SR, EHEENT, MR

CH
RIR 3RS, TAATRAH S, Pk BRI, 2Rk . & SR TR W
b2 S ) ) P  PKLEER R

TSI BT A, £F5 0 N R BNl m/s, ANEEBERAR m/s?,

B M T KmER
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Fig. 1.1 shows the speed-time graph for a ball falling through the air.

4.0

speed
m/s /

2.0 1

—~———

1.0

~_

0.0
0.0 1.0 2.0 3.0 4.0 5.0
time/s

Fig. 1.1

(d) Fig. 1.2 shows the two vertical forces acting on the ball at time = 3.0s.

X

ball
Y
Fig. 1.2

Give the term used to describe each force.
(2025 78 0625/32 45155i(d))
fE: RIPE L1AL = 3.0 s IERAUESERAS, MOMEERE, BEANINE,
R NEsh, [ Er X OAESHES, MY AE .
% X ARSMES, Y RE T,
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1. An object is falling in a uniform gravitational field.

After a certain time, it reaches terminal velocity.

Which row is correct?

velocity of object acceleration of object
A increases then decreases positive then negative
B increases then decreases positive then zero
C increases then constant positive then negative
D increases then constant positive then zero
(2025 47 0625/23 453550)

2, An object reaches terminal velocity after being dropped and falling through air.

Which graph shows how its speed varies with time?

A
A
speed
0 >
0 time
C
A
speed
0 >
0 time

(2023 425 0625/21 453550)

B
A
speed
0 =
0 time
D
A
speed
0 =
0 time
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A small, light ball is dropped from the top of a tall building.

Which graph shows how the speed of the ball changes with time?

speed

speed

(2024 &2 0625/22 #5375)

A
A
speed
> 0
0 time
C
/
speed
> 0
0 time

114
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4. Fig. 2.1 shows a space vehicle which consists of a capsule and a nose cone.

The space vehicle is moving at a velocity of 7800m/s. The mass of the space vehicle is 840kg.

capsule nose cone
~_ P
/ ’
7800m/s
Fig. 2.1

(c) Adifferent space capsule returns to Earth.
Fig. 2.3 shows this capsule just before it lands in the sea.
The capsule travels at terminal velocity.

parachute

capsule

sea

Fig. 2.3
The upward vertical force acting on the capsule is 120kN.

Calculate the mass of the capsule.
(2025 B 7 0625/43 452/5i(c))

FE 5. BEHARIEEEOH N (5% ko)

CHId WiAMEA s, EERAA, BEhTT AR, s B .

SEEFEEY, GhRgdRn______ . HEZAREsE .
PR BCRAE R R, Ak, el .

TIH AL R AR, F55 0 N
g B, ®HE: /D
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A car is travelling around a circular track at a constant speed, as shown.

In which direction is the resultant force on the car?

direction of
movement

(2025 B 2= 0625/23 557150)
R DM R ARSI
SRR BN & SR AL BRI (A T, BB T
ik B.
ReSte)

1. A car is driven round a bend in the road at a constant speed.

car

direction of the
motion of the car

What is the direction of the resultant force on the car when it is going round the bend?
A parallel to the motion and in the same direction as the motion

B parallel to the motion and in the opposite direction to the motion

C perpendicular to the motion and towards the inside of the bend

D perpendicular to the motion and towards the outside of the bend
(2024 475 0625/21 55510)
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A satellite orbits the Earth at constant speed in a circular orbit.

Which statement is correct?

A
B
C
D

The resultant force on the satellite is zero.
The resultant force on the satellite is towards the Earth.
The resultant force on the satellite is away from the Earth.

The resultant force on the satellite is in the direction of its motion.

(2023 %425 0625/22 #55/81)

Fig. 2.1 shows an electric tumble dryer used to dry wet clothes.

00000 © \

drum\

__hot air blows

i/ into drum

— heating element

cool air
leaves condenser

clothes

condenser—

Fig. 2.1

(b) The drum of the tumble dryer rotates, lifting up the wet clothes which then fall down through

the hot air.
(i) Name the force that causes the clothes to fall down.

(ii) When the drum rotates too fast the clothes remain in contact with the wall of the drum.

State the direction of the resultant force on the clothes during the circular motion.

(2023 425 0625/42 £2/5i(b))
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4. Fig. 2.1 shows a motorcyclist accelerating along a straight horizontal section of track.

N

The motorcyclist and motorcycle have a combined mass of 240kg.

Fig. 2.1

(b) At the end of the straight section, the track remains horizontal but bends to the right, as
shown in Fig. 2.1.

When the motorcyclist reaches the bend, she travels around the bend in a circular path at a
constant speed.

(i) Velocity is a vector quantity.
State how a vector quantity differs from a scalar quantity.

(ii) Describe what happens to the velocity of the motorcyclist as she travels around the bend
at constant speed.

(iii) Explain why there must be a resultant force on the motorcyclist as she travels around the
bend.

(2023 F 2= 0625/41 55215(b))

| 1.5.2 HEvEEERN

A NWEBETREENE (Fhk Kk kr)

NFERAM____ WEEE: Bl AR E SR E .
XHEER R, IHEET HEZABIIMERAR_____ HEERRA, WM = Fd.
FRBAAN, d AN m, SRR AN :

K Y, EH: Nm

FUH MBSO REAERIGLE., s A S, eSO B IR R T B

(— RNSE=EZ |

What is meant by the moment of a force?

A the magnitude of the force
B the work done by the force
C the time for which the force acts

D the turning effect of the force
(2025 £ 0625/12 458/50)
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1. (a) Define the moment of a force and describe the effect that it measures.
(2024 425 0625/41 53 5i(a))

2, Two boys are sitting on a see-saw. The see-saw is in equilibrium and remains horizontal.

What affects the moment of each boy about the pivot?
A his distance from the pivot only

B his height above the ground and his weight

C his weight only

D his weight and distance from the pivot
(2023 H 75 0625/12 #5651

3. Fig. 2.1 shows a balanced, uniform metre ruler made of wood.
metre ruler
6.0 % 100 m — — —— —= 100cm
U x el s I I 7 '
| s -
2.6 x 102m
pivot
0.34N 0.12N
Fig. 2.1

The width of the metre ruler is 2.6 x 1072m and the thickness of the ruler is 6.0 x 10=3m.
(a) Define the ‘moment’ of a force in words.
(2025 H 7 0625/42 #25i(a))
4. Which statement about the moment of a force is not correct?
A If an object is balanced about a pivot, the resultant moment on the object must be zero.
B The moment of a force is a measure of its turning effect.

C The moment of a force about a point is equal to: force x perpendicular distance from the
point.

D The moment of a force about a point increases when the perpendicular distance of the force
from the point decreases.

(2025 %425 0625/21 #56/81)
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A beam is pivoted at P. A force is applied to the beam.

Which distance is multiplied by the force to give the moment of the force about P?

(2023 EZ= 0625/13 257/H)
fE: MNFEEN, M=Fd, Hod Rh32 2 I1E 20 & EEE
B A NSZE P BB HIERZ, HS5ERZ&ER.
Ok Ao
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5. The diagram shows a uniform beam pivoted at its centre.

A student applies two forces, F; and F,, as shown.

F1 F2
d ; d,
v | Y
| |
. N >pvot
! ' d, !
Which row is correct?
clockwise anticlockwise
moment about moment about
the pivot the pivot
A F2d2 F1d1
B F»d, F.d3
C Fod, F.d,
D Fod, F.ds
(2024 &5 0625/22 556/)
6. Fig. 3.1 shows a computer on the surface of a desk.
computer—___|
= surface of desk
R

Fig. 3.1

(b) A student uses a force of 12N to tilt the computer as shown in Fig. 3.2.

—_ 12N

e

32cm
\
pivot
Fig. 3.2

Calculate the moment of the 12N force about the pivot.
(2024 7 0625/32 4531i(b))
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Fig. 3.1 shows the horizontal forces acting on a boat.

80N (backwards) 200N (forwards)

boat

Fig. 3.1

(b) Fig. 3.2 shows the wheel used to steer a boat.

Fig. 3.2

A force of 60N acts at a perpendicular distance of 50 cm from the wheel’s pivot.

Calculate the moment of the 60N force about the pivot. Include the unit.
(2024 57 0625/31 4531i(b))

(=, hREEFFER ]

TIFER SIS PRSI RE . RF SR NHE M = Fd, H d 3O B R E &R
PEE o
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Fig. 2.1 shows a concrete beam resting on the ground.

concrete
beam

Z12cm
160cm N ground

Fig. 2.1 (not to scale)

(b) A builder starts to raise one end of the beam.

He uses a force of 1030N at a perpendicular distance of 120cm from the pivot. Fig. 2.2
shows the arrangement.

1030N
pivot one end of
the beam
\ground

Fig. 2.2 (not to scale)

Calculate the moment of the 1030N force about the pivot.
(2023 B2 0625/31 452/3i(b))
fi#: MG, 1030 N # RS LE SO i i BH45 3l T E 1A 120 cm.,
HM=Fd#%
M = 1030 x 120 = 123600 N cm
M ~12x10° N cm
& A 1.2 x 10° N em, J7 i) Apdi b o

123



PSS

8. Fig. 2.1 shows a road sign on the ground.

o base —

ground

front view side view

Fig. 2.1

(a) A strong wind blows and the sign begins to fall over. A man catches the sign before it
falls completely.

Fig. 2.2 shows the force applied to the sign by the man.

Fig. 2.2

Calculate the moment of the 5.6N force about the pivot. Use the information in Fig. 2.2.
(2024 F 7 0625/33 4i2/Fi(a))
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Fig. 3.1 shows a cross-section through the centre of a solid cone and a cross-section through the
centre of a solid cuboid. The cone and the cuboid are placed on the ground as shown in Fig. 3.1.

The solid cone is more stable than the solid cuboid.
The symbol x indicates the position of the centre of gravity of each object.

cone cuboid

ground

Fig. 3.1

(c) Ahorizontal force of 15N tilts the solid cone, as shown in Fig. 3.2.

—» 15N
18cm
pivot
Fig. 3.2

Calculate the moment of the 15N force about the pivot.
(2025 7 0625/32 4535i(c))
10. The diagrams show four beams, each of negligible weight and freely pivoted.

Which beam is not in equilibrium?

A B
; 20m . 1.0m . : 2.0m : 2.0m :
h — |- - Lt
y % y y Y
3.0N pivot  6.0N 6.0N pivot 6.0N
Cc D
. 10m . 20m . . 20m . 10m . 10m .
- -t - i >
Y y y % ‘ y
3.0N pivot 3.0N 40N pivot 40N 2.0N

(2023 2= 0625/21 ZH8/8)
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11. Which beam is balanced? (Ignore the weight of the beam.)

A B
. 1.0m . 1.0m . 1.0m . . 1.0m . 1.0m . 1.0m
Y l minOt Y Y l mpivot Y
3.0N 3.0N 6.0N 3.0N 3.0N 9.0N
C D
1.0m . 1.0m . 1.0m . . 1.0m . 1.0m . 1.0m
Y mpIVOt l \) \ l mplvot
9.0N 3.0N 6.0N 3.0N 3.0N 3.0N
(2025 &5 0625/23 45745)
(M. E& AL NE )
TIFE R LSO R, G2 R RS T S R B IR BB
M = Fd,
Hep F AN, d EBRACH m, JI5EHAL N m,
iR, F=2,  BmEVEWENETRR S IR, WK R AR 1.

BRI MK

FLH HBUR T AT BGE S e 3 LLBAE T, SEEE

A force F is applied to a spanner, as shown.

spanner handle
nut
l )

F

Which action increases the moment of F about the centre of the nut?

A applying the force F to the right-hand end of the spanner handle
B applying the force F parallel to the spanner handle
C spraying oil on the nut

D using a shorter spanner
(2025 &7 0625/22 455050)
fi#: BORELL B MR T EIE R 4, )
M = Fd
KRN T7 A I INTE TR A, EEVEHR, Bl d >d, #%
M =Fd >Fd=M
L Ao
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12. A man holds a ladder in four different positions, pivoting around his shoulder.
The weight of the ladder causes a moment about the man’s shoulder.

In which position is the moment greatest?

A B C D

(2025 & 78 0625/13 45641)
13. Fig. 2.1 shows a concrete beam resting on the ground.

concrete
beam

/120m
160cm N

ground

Fig. 2.1 (not to scale)

(c) Describe how the builder can use a smaller force to lift the beam.
(2023 7 0625/31 45255i(c))
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14. A car has a fault. A mechanic uses a machine to pull the car onto a recovery vehicle as shown in

Fig. 3.1.

handle mechanic

machine

recovery vehicle

Fig. 3.1

(a) Fig. 3.2 shows how the mechanic applies a force to the handle of the machine.

handle 26 N

machine
B 0.94m

N
N
N
N

N
S
N

pivot

Fig. 3.2

(i) Calculate the moment of the 26 N force about the pivot. Use the information in Fig. 3.2.

(ii) Describe one way the mechanic can increase the moment of the 26N force about the

pivot.
(2024 47 0625/32 453/5i(a))
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15. The diagram shows the minimum force F; acting vertically on a lever required to lift a heavy log of
weight W.

lever

pivot E
log !

w

The log needs to be lifted by a smaller force than F;. The diagrams show the changes tried. Each
diagram has only one change from the original diagram. In each case, F, is the minimum force
required to lift the log.

P Q

log log

increasing the length of the applying the force
lever to the right of the pivot perpendicular to the lever

lever

increasing the distance
from the log to the pivot

In which situations will F, be smaller than F;?

A P,QandR B PandQonly C Ponly D QandRonly
(2023 H 7 0625/23 4581)

RARY 2: TEIFELINE NFERE (Ehik kk ki)

TIFERE N IR GE S RFeBOREE, M = Fd, Ho d NSO E ERZR il
B BRAN Nm, a4 KBS A N em.
Yyik-FEy, &R 0 Ha IfEA 03 DR —SCmgE ., B £ %E SSUIinES WAV R
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A metre rule is balanced at its midpoint.

It remains balanced when a 3.0N load is hung from the 40cm mark and a second load is hung
from the 80 cm mark.

What is the weight of the second load?

A 10N B 1.5N C 3.0N D 9.0N
(2023 7% 0625/12 45815
fiE: W50 em ZIFEAL SR, ORRE VMLl Sm, H 5 R 0,
d; =50 —40 =10 cm
dy =80 — 50 = 30 cm
HIMUS £ A0 45 TS e A
3.0x10=W x 30
W=2320_10N
WOk Ao
RS

1. A wooden beam is used in a see-saw.

(b) Two children balance the wooden beam horizontally on a log. The wooden beam pivots on
the log to make the see-saw.
Fig. 3.1 shows the children on the see-saw.

child A : | child B

1.6m 1.2m

wooden beam

e N

log

pivot
Fig. 3.1 (not to scale)
The see-saw balances horizontally, as shown in Fig. 3.1. The weight of child B is 360 N.
Calculate the weight W of child A.

State and use the principle of moments in your answer.
(2025 E 7 0625/31 #5388i(b))
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2. Fig. 3.1 shows two solid shapes, a cylinder and a cone, which are made from the same material.

cylinder > cone

Fig. 3.1
(c¢) Ahorizontal force of 3.0N tilts the cone. The cone balances on one edge, as shown in Fig. 3.2.

3.0N
—

22cm

pivot

Fig. 3.2

(i) Calculate the moment of the 3.0N force about the pivot in Fig. 3.2.

(ii) Determine the moment of the weight of the cone about the pivot.
Use ideas about the principle of moments.
(2024 E 7 0625/32 4535i(c))
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3. Astudent investigates the balancing of a metre ruler.

Fig. 1.1 shows the apparatus.

50.0cm mark

load object Q metre ruler

Y ] 100

v
. . ]
A\ 90.0cm mark

bench

pivot
Fig. 1.1

(b) She places a 2.0N load on the metre ruler.

She adjusts the position of the load so that the metre ruler is as near as possible to being
balanced.

She measures the distance x from the centre of the load to the 50.0 cm mark.

(i) Calculate the weight W of object Q, using the equation W = ;—(, x 2.0N.

Give your answer to a suitable number of significant figures for this experiment.

She repeats the procedure, using a 3.0N load. She does not change the position of object Q.

(ii) Calculate a new value of the weight W of object Q, using the equation W = ; x 3.0N.

Give your answer to a suitable number of significant figures for this experiment.
(2025 425 0625/61 %5115i(b))

4. Forces are applied to four identical objects.
The length of each arrow indicates the magnitude of the force.
Which object is in equilibrium?

A B C D

4 e

(2023 425 0625/11 Z56/81)
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A uniform metre rule is pivoted in equilibrium at the 50 cm mark. A mass of 25g is placed at the
30cm mark on the rule.

What is the smallest mass that can be placed on the rule to restore equilibrium?
A b5g B 10g C 15¢g D 25¢g
(2023 ¥ 7 0625/12 457/50)
ff YSPORREEOAE 50 cm ZI AL, HIMEHARAE IR, TIHEA%.
25 g WIARRIZ RBER R 20 cm; FARFTTR BTSN DR B 53— S S Bt i) 100 em %) BEAL
J1RE R 50 cmo.
WHCRITE R m g, WINE AR, BT
25 x 20 =m x 50
m=10 g
Wk Bo
BSED

5. A uniform beam is pivoted at the centre and two identical masses, X and Y, are placed so that the
beam balances.

A smaller mass is then added at the position shown.

position of
small mass

i ﬁ
pivotﬂ

How can the masses be positioned so the beam balances again?

A Move X away from the pivot.
B Move X towards the pivot.
C Move Y towards the pivot.

D Move the small mass away from the pivot.
(2023 F 7 0625/22 4585)
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The diagram shows a wooden beam PQ which is attached to a wall by a pivot at P and kept in a
horizontal position by a vertical rope attached at Q.

A box has been placed on the beam.

rope
beam \
P /c) \ 1Q
pivot
Which changes must reduce the tension in the rope at Q?
A Decrease the mass of the box and move it towards P.
B Decrease the mass of the box and move it towards Q.
C Increase the mass of the box and move it towards P.
D Increase the mass of the box and move it towards Q.
(2023 &5 0625/11 55751)
Fig. 2.1 shows a balanced, uniform metre ruler made of wood.
metre ruler
6.0 % 100 m- o — s e — 100cm
U x IIIC I I 7 '
} A) “
26 x102m
pivot
0.34N 0.12N

Fig. 2.1

The width of the metre ruler is 2.6 x 102m and the thickness of the ruler is 6.0 x 10~3m.

(c) (i) Show that the mass of the metre ruler is 0.081kg.

(ii) Calculate the density of the wood of the metre ruler.
(2025 ¥ 7 0625/42 452/5i(c))
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8. Fig. 3.1 shows two children balanced on a seesaw. A seesaw is a length of wood which rotates

about a central pivot.

child A child B

=0 7 '
1.60m M \ 0-80m
| Y 900N
+ pivot (fulcrum)
Fig. 3.1
(a) Child B moves 0.050m further away from the pivot.
(i) Explain why the seesaw rotates clockwise.
(i) Child A puts on a backpack and the seesaw now balances.
Calculate the mass of the backpack.
(2024 E 7% 0625/43 553/4i(a))
(= AMREEHFEHE )
WAL TPERIRSIE, e s

G HAFRRETT MM EIRTE: & DA FRM B R R4 T8 et 2 A
NFEET NS SR EEEEREMR, #6000 N m.

[EE

IS = > =

708 3 H HBAZ A TOF RSP, RESTERNE. BESIERTNE.

#

B

(c) The block shown in Fig. 3.1 is in equilibrium.

State the two different conditions that apply when an object is in equilibrium.
(2024 475 0625/41 53 Mi(c))
fiE: PR TPERIRZS, W& T MBI EARE, &1 0.
JIIling2 WA by K UL DR WAy Eay [N = A D U
B BNNE: GIENE.
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9. Forces are applied to four identical objects.
The length of each arrow indicates the magnitude of the force.
Which object is in equilibrium?

A C D

L

(2023 425 0625/21 #56/81)

10. Each diagram shows three forces on a beam.
In which situation is it possible for the three forces shown to be in equilibrium?

A B

| I

™

(2024 2= 0625/22 ZH58)

1. The diagrams show four identical objects. Each object is acted on by only the forces shown.

Which diagram shows an object in equilibrium?

A B C D
10N 10N 10N 10N 10N 20N
TON ~— — 10N
20N 10N 10N 10N

(2023 &2 0625/12 #5655)
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12. A uniform rod rests on a pivot at its centre. The rod is not attached to the pivot. Forces are then
applied to the rod in four different ways, as shown. The weight of the rod can be ignored.

Which diagram shows the rod in equilibrium?

A B
100N 100N

\j A y A

100N 100N

100N 100N

\j A \ J

100N 100N 100N
(2023 &2& 0625/13 45655)

| 153E0

AE 1 HEOTIEMETESE (5kok k5or)

HORYIAREE_ AHUCRRPERIMALE: RS E AT, BEOEROES.
WAL 52 BRI SR IR, B /E Sl SOR AL B2 ARy BLO A2 -

HOMEARKERR, % MR om 8 m.
g Wht LT

AHMBER. ZAIFEREE SR IUOAER, e ki, B RS B

(— EAHEREEFES )

A student investigates the balancing of a metre ruler.

Fig. 1.1 shows the set-up.

50.0cm
metre ruler
P Q
[ s : . 100]
A\ 90.0cm
bench

pivot
Fig. 1.1

(e) Using apparatus from Fig. 1.1, explain briefly how you would determine the position of the
centre of mass of the ruler.

(2023 2= 0625/61 45115i(e))
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1. Astudent determines the weight of a metre ruler using a balancing method.
Fig. 1.1 shows the set-up.

b ; metre ruler

3 -
| 5
90.0cm m

pivot bench

Fig. 1.1

(f) Using only the apparatus provided for the experiment, explain briefly how you would determine
the position of the centre of mass of the metre ruler.

(2023 425 0625/61 45 115i(f))

2. Fig. 2.1 shows a balanced, uniform metre ruler made of wood.
metre ruler
6.0 % 100 mH — s —— — 100cm
U x el s I I 7 '
| s -
26 x102m
pivot
0.34N 0.12N
Fig. 2.1

The width of the metre ruler is 2.6 x 1072m and the thickness of the ruler is 6.0 x 10~3m.

(b) On Fig. 2.1, mark the position of the centre of gravity of the metre ruler with a point labelled X.
Label the distance of X from the O0cm end of the ruler.

(2025 HZE 0625/42 552i(b))
3. What is the point at which the weight of an object appears to act?
A the centre of gravity of the object
B the density of the object
C the moment of a force about a point

D the pressure on the object due to its depth
(2024 425 0625/13 4i6/5)
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A radio transmitter is a very tall, thin cylinder. It is prevented from falling over by wires which have
one end fixed to the transmitter and the other end fixed in the ground. The ends of the wires in the
ground are a long distance from the transmitter.

Fig. 4.1 shows the transmitter and two of the wires.

| transmitter

wire W

base ground

Fig. 4.1
(a) The centre of gravity G is shown on Fig. 4.1.
(i) State what is meant by centre of gravity.

(ii) Explain why the radio transmitter without the wires is a very unstable structure.
(2023 475 0625/41 Hi45i(a))

(. AREBEESRES )

CEYe HORWAEZEN USSR R R
ASHUNF T AR — i B BRI LI, BOTERHE AR s B —BHENESmE RS, W
SH_____ RED.

BB R R EORWRRESE B A B SRR B ELOA SR AL, FORHALER R m 8

cm,
Bge: ®I BEHT &R
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An irregular plane object is suspended freely from point O.

The object is displaced and then released. It swings a few times, and comes to rest as shown.

irregular plane object

Where is the centre of gravity of the object?

A
B
Cc
D

horizontally to the left of O
horizontally to the right of O
vertically above O

vertically below O

(2024 F7 0625/12 55H)
i MR, BRSO MM E, WEIEMZER O.
HAOBRAMT, EOEOMBET.

Hiik D.
£314% ]

5. A student determines the position of the centre of gravity of a piece of card. The diagram shows
the equipment that is available. The equipment is not drawn to scale.

I:H:l

clamp and stand

L E

weight on a pencil stop-watch card
thin string

Which piece of equipment is not needed?

A
B
C
D

pencil

pi

W

n

eight on a thin string

stop-watch
(2024 F 7 0625/11 85550)
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6. An irregularly shaped metal plate is freely suspended from a point P and is in equilibrium, as
shown. Point Q is vertically below P.

P

Q

Which statement about the position of the centre of gravity of the metal plate is correct?
A ltisatP.

B ItisatQ.

C ltis halfway between P and Q.

D Further investigation is needed to determine its position.
(2023 EZ& 0625/11 55985)

A 2. FIREREEOCRS (Fik ki)

HOSEVIAR T Z BRSO R A EOMAX S H A ERERKE, B0 m.

TEIRHAAPAIFEIG, B YdGEElREE: RO EMER, EEk____ . Yk
AR E -

Yyftmpting . ELOH S HEG T IR A%, Wi i
EE: AR T

VA8 A H B ATEAR S B ORI B A3 B L I ARG E TN S b AR O vy IR R T BE %%

Fig. 2.1 shows a ship loaded with containers.

containers
Sh'p I‘Llllllllll—l -
ﬂm:::: n e £
HEE £
- o
. /water

Fig. 2.1

(b) The containers with the greatest mass are loaded near the bottom of the ship.

State and explain the effect on the stability of the ship of loading the containers in this way.
(2023 £ 0625/42 55215i(b))
fiE: PUR R R AEM IR, AR A B O R AR
HOOBAR, ISR L O B H BN 5 o SORVEE 14 %
% MR ETERR & .
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1. Fig. 3.1 shows two solid shapes, a cylinder and a cone, which are made from the same material.
cylinder — > cone
~—~
Fig. 3.1

(a) State and explain which shape is the more stable.
(2024 F 7 0625/32 #i3/5i(a))

Two identical containers, P and Q, are partly filled with different quantities of sand.

The position of the centre of gravity for each container is labelled X.

P Q

Which container is more stable and what is the reason why it is more stable?

A
B
C
D

P is more stable because it has a lower centre of gravity.
P is more stable because it has a smaller mass.
Q is more stable because it has a greater depth of sand.

Q is more stable because it has a higher centre of gravity.

(2024 425 0625/11 257/81)

A child has four blocks of wood in the shapes of the letters A, M, T and X.

The blocks have equal heights and thicknesses. At their widest parts, their widths are equal.

The child stands the four blocks the right way up on a flat table.

Which block is most likely to fall over when the block is slightly knocked?

A
B
C
D

letter A

letter M

letter T

letter X
(2025 475 0625/13 45750

142



4,

Three children’s toys, X, Y and Z, are the same size and shape. They have weights at different
positions inside so that the position of the centre of gravity of each toy is different. Each toy’s
centre of gravity is marked P.

X Y 4
P

Which toy is the most stable and which toy is the least stable when balanced in the positions
shown?

most least
stable stable

A X Y
B X 4
Cc Y X
D Y z

(2023 F 2= 0625/12 #5955)

| 1.6 518

kil I

HNEBAEAEES p=mv (Z55ik k k)

B p E SON PR m 5 v R, Bl p=mo: SIRTTEEZH_ .

TE—4EZ s, WIETT [ A BEHRIE . 57 1) s BE IR G Wk ikl sl o .
WHNBEAMCY . EERACN m/s, SIERAN kg m/s.

EE: MM Z: T (kg)

VAN OH IR TR R R R BRI, SeRLE IETT MBS kg, BE p = mo,
(= FEREEEE |
An object of mass 4.0kg is moving with a velocity of 3.0m/s in a straight line.

What is the momentum of the object?

A 0.75kgm/s B 1.3kgm/s C 12kgm/s D 24kgm/s

(2025 7 0625/22 45615)
fil: BWARIB BN TT 18 A IE

H p = mv 13

p=4.0
fiik Co

x 3.0 =12 kg m/s.
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1. Fig. 2.1 shows a golfer about to hit a golf ball with a golf club. The initial momentum of the golf ball
is zero.

(a) Define momentum.
(2024 475 0625/42 #52/i(a))

2. Fig. 3.1 shows a boy throwing a ball at an object in a fairground.

object

Fig. 3.1

The ball has a mass of 190g and travels horizontally with a constant speed of 6.9m/s.
(a) Calculate the momentum of the ball.
(2023 425 0625/43 #3318i(a))
3. Which statement is not correct?
A the momentum of a system is conserved in all interactions
B impulse = change of momentum
C force acting = change of momentum x time

D momentum = mass x velocity
(2025 B 7 0625/21 577)
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The momentum of a body is changed by a force acting on it for a period of time.

Which action increases the change in momentum?

A doubling the force and halving the time
B doubling the force for the same time
C halving both the force and the time
D halving the force and doubling the time
(2023 £ 7 0625/22 4950)
i mrhREIRTMARMRR, FORIZIREZ RN
Ap = FAL
JIn A% HLAE I TR A S B
Ap’ =2FAt =2Ap
AR K, Wk B.

ARSE )
4. Which equation gives the momentum change of an object?
A momentum change = force
area

B momentum change = force x distance

distance

C momentum change = force x
time

D momentum change = force x time
(2024 475 0625/21 45755)

5. A cricket ball is travelling at a speed of 25m/s horizontally through the air. The mass of the ball is
0.14kg.

A player catches the ball and the ball comes to rest.

(a) Calculate the change in momentum of the ball during the catch.
(2025 & 75 0625/43 55255i(a))

6. A ball of mass m falls vertically and hits a hard surface.
Its speed on hitting the surface is v;.
It rebounds vertically upwards with speed v,.
What is the change in momentum of the ball?
A mv B mvw C m(vq+vy) D m(vo—wv)

(2024 E 2= 0625/21 #5655)
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7. A cricket ball of mass 0.15kg is moving at a speed of 30m/s.

The diagram shows a batsman holding a bat stationary as the ball hits the bat and bounces back
at the same speed in the opposite direction.

The ball is in contact with the bat for 1.0 x 10~3s.

The table shows the change in momentum of the ball and the magnitude of the force applied to
the ball.

Which row is correct?

change of momentum )
force applied to ball/N
kgm/s
A 4.5 4500
B 4.5 9000
C 9.0 4500
D 9.0 9000

(2025 2= 0625/22 #7/51)

A 2: FAEEZTS FAt=Ap (Fifik Kk k5¥)

MEET S AOEMRREEERI, 128 J = FAt, Hep FOgtE S aix Bt i i -
¥

FNRMPRETYERR________ s BEAER, FAt=Ap=m(v—1u).

R A B , SERN kg m st FAf.

B J1 shERE R Ns

AUH MBUTRVE IR, R R Bd AR LS . B FAt = Ap.

(= A ERHE )
(a) Define impulse.
(2024 £ 0625/42 552/i(a))
fE: mnhERE S, ST 5% e R TR SRR
%+ N5 R AR
X943

1. A resultant force of 2.0N acts on an object of mass 3.0kg for 6.0s.

What is the change in velocity of the object?

A 025m/s B 1.0m/s C 40m/s D 36m/s
(2023 H 2 0625/22 5955
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2 An object of mass 1.2kg is moving with a velocity of 2.0m/s when it is acted on by a force of
4.0N. The velocity of the object increases to 5.0m/s in the same direction.

For which period of time does the force act on the object?

A 0.90s B 1.1s C 15s D 36s

(2023 E 7= 0625/21 #5955)

3. A ball is at rest on the ground. A boy kicks the ball. The boy’s boot is in contact with the ball for a
time of 0.040s.

The average force on the ball is 200 N. The ball leaves the boy’s boot with a speed of 20m/s.

Which row gives the impulse of the boot on the ball and the average acceleration of the ball
during the time of 0.040s?

impulse on ball average acceleration of ball
Ns m/s?
A 8 0.8
B 8 500
Cc 5000 0.8
D 5000 500

(2025 425 0625/23 #H8/81)

4. A resultant force F accelerates a car of mass m along a straight horizontal road from rest to a
speed v in time {, giving it momentum p.

Which pair of relationships for this situation is correct?

A pt=mv and F=pt

B p=mv and F=pt
C p=mvand Ft=p
D p=mvt and Ft=v
(2023 425 0625/22 4575)
(. BREET R
RS TR TR p = mus MRS THIE fAsft: J = FAL = Ap.
MR R BUEEFUR. FIFIRIE. KRR Hpg=py+ J.

NP FREE A S B RN EE S, AChERRTE: shEHPANEN s, Ske m s &,
KR BhiEs R

AH b sk 5 R RN R], IEEORAEE S A SR s B, e BT, Sk = py +
Jo

An object has a mass of 20kg.
Its velocity changes from 6 m/s to 10m/s.

Which impulse has acted on the object?

A B80Ns B 120Ns C 200Ns D 320Ns
(2024 425 0625/23 $57/8)

R mrhEETHEAME, BOEETHONIE, 5
J=Ap=m(v—u)
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J=20x(10—6)=80Ns
HIE Ao
APSEED

5. A ball of mass 0.25kg hits a wall at a speed of 16 m/s. It then rebounds back along its original
path at a speed of 12m/s.

What is the impulse experienced by the ball during its impact with the wall?

A 1.0Ns B 3.0Ns C 4.0Ns D 7.0Ns

(2023 E 2= 0625/23 #5955)

6. A tennis ball with momentum 2.3kgm/s is struck by a tennis racket.
The racket causes the direction of motion of the ball to reverse.

The racket exerts an average force of 1500 N during the impact with the ball. The racket and ball
are in contact with each other for a time of 0.0024 s.

What is the magnitude of the momentum of the ball as it leaves the tennis racket?

A 1.3kgm/s B 3.6kgm/s C 59kgm/s D 8.6kgm/s
(2025 #75 0625/22 4585

7. A sphere X collides head on with a second identical sphere Y which is stationary.
The mass of each sphere is 0.15kg.

Sphere X is travelling at a velocity of 2.0m/s before the collision and produces an impulse of
0.21Ns on sphere Y.

What is the velocity of sphere X after collision?
A 0.60m/s in the opposite direction to Y

B 0.60m/s in the same direction as Y

C 1.4m/sinthe opposite directionto Y

D 1.4m/sin the same direction as Y
(2023 &5 0625/21 45755)
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8. (b) A test car crashes into a barrier to test the safety features. The test car has a total mass of
950kg. It is moving with constant velocity from time { = 0 for 4.0s. At { = 4.0's, the car hits the
barrier.

Fig. 1.1 shows the car as it hits the barrier.

barrier

Fig. 1.1

(i) During the test crash, the resultant force acting on the car is 27000N. The car takes
1.5s to come to rest. The deceleration is uniform.

Calculate the initial velocity of the car.

(ii) On Fig. 1.2, sketch a speed—time graph to show the motion of the car from time ¢ = 0 until
the car becomes stationary.

speed A |
m/s i
00 4i0 . -
time/s
Fig. 1.2
(2024 7% 0625/43 55115i(b))
(= . shETLBREERS )
MEET HE IEREIMEM, WETHENEL, X2
A NET RALR RN SR AAR L, B 5 KR REH T RN R A T .

SEATT, T Ap = py —py WAUEHUEIET s HEITT S Ap BIJ7 AT o
F A2 N, Ap ER kg m s~ At BEANLR: s3 R A, 3 /N B Ing ] Ay H
Yy s A .

%2 FAt= Ap; F:A&

AUH BB AR Z I ], SRR R S HE R, BF FAt = Ap.

{51l &% 3 (c) Adifferent train is travelling with a momentum of 0.26kgm/s.
The train slows down and stops after 2.1s.

Calculate the average force acting on the train during this time.
(2025 B2 0625/42 553/i(c))
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9. The momentum of a car changes from 10000kgm/s to 15000kgm/s in a time of 8.0s.

What is the resultant force acting on the car?

A 630N B 3100N C 40000N D 200000N
(2025 475 0625/21 55741)

10.  Acricket ball is travelling at a speed of 25m/s horizontally through the air. The mass of the ball is
0.14kg.

A player catches the ball and the ball comes to rest.

(b) The player’s hands are in contact with the moving ball for 9.7 ms.

Calculate the horizontal force exerted by her hands to bring the ball to rest.
(2025 425 0625/43 H524i(b))
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1. Agirl holds a rubber ball out of a window of a tall building. The mass of the ball is 0.20kg. The ball
is at rest 10m above a concrete path.

(b) The girl releases the ball and it falls towards the path. The ball strikes the path and bounces
vertically upwards.

Fig. 1.1 shows the ball falling towards the path.

e R -
/]
;

\0

ball—|

10m

concrete path

Fig. 1.1
The speed of the ball immediately before it strikes the path is 14m/s.
The speed of the ball immediately after it strikes the path is 12m/s.
(i) Calculate the kinetic energy of the ball immediately after it strikes the concrete path.
(ii) Show that the change in momentum of the ball when it bounces off the path is 5.2kgm/s.
(ili) The ball is in contact with the path for 0.25s.

Calculate the average resultant force on the ball when it is in contact with the path.
(2023 475 0625/41 51i(b))
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12. (b) Fig. 2.1 shows a rocket and its exhaust gases.

rocket

exhaust gases

Fig. 2.1

The exhaust gases are emitted from the rocket with a velocity of 1400m/s and at a rate
of 2800kg/s.

(i) Show that the force exerted on the rocket by the exhaust gases is 3900kN.
State the equation you use.

(ii) Calculate the maximum mass that this force can lift from the ground. Ignore air resistance.
(2024 7 0625/42 45215i(b))

(M. B Ap BEKEERFA )
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U 4 A student catches a cricket ball. The speed of the ball immediately before it is caught is 18 m/s.

The mass of the cricket ball is 160g.

(c) As the student catches the ball, she moves her hands backwards.

Explain the effect of this action on the student’s hands.

(2023 H 25 0625/42 #521i(c))
fi#: FERATEER MBI AF L, 5FAEBML, Ap MHF.
T 1) JE A% S E Bk L B ) At 3K
H FAt = Ap 15§
F=AXt,
VO Ap MR At MR, FRIEREPER N, B TP .
% FREM TN, 20 EREAR.
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13. A gymnast jumps down from a high piece of apparatus.

She gradually bends her knees as she lands.

Which effect does this have?

A She will have a smaller change of momentum as she lands.
B She will lose less kinetic energy as she lands.
Cc

She will exert a smaller impulse on the ground as she lands.

D She will experience a smaller force from the ground as she lands.
(2024 H 25 0625/22 %561

14. Fig. 3.1 shows two children balanced on a seesaw. A seesaw is a length of wood which rotates
about a central pivot.

child A child B
3
/ |

/4

1.60m :
Y 900N

* pivot (fulcrum)

Fig. 3.1

(b) The concrete floor under the seesaw is replaced with a rubber floor. A child falls from the
seesaw and experiences an impulse when they hit the floor.

(i) Define impulse.

(ii) Explain how the rubber floor reduces injury to the child.
Use ideas about impulse, force, momentum and time in your answer.

(2024 2= 0625/43 £53/5i(b))

A 3 piERIEESTIESEHNE (Fik k ko)

RS T YRR 5B ERR, p=mo; ST ST AR, B kgm s,

fll8 AR GEAE T 5T 07 A A2 50 1A 16 D ml s, b RTER____ SFIE.
— YR & A BEAR L E B IE T 1 BOE S0 RS RE WIS A B BEhEh (my +
My)Vo

B HIhE: LR
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Trolley A and trolley B are on a horizontal, frictionless bench. Trolley A moves to the right with a
constant velocity u = 0.44 m/s. Trolley B is stationary.

Fig. 2.1 shows trolley A before it collides with trolley B.

direction of motion

AN

A ] [] B
\J N/ N/ _\/

bench
Fig. 2.1 (not drawn to scale)

(b) After the collision, the two trolleys are joined together and travel with a constant velocity
v =0.18m/s to the right. The mass of trolley A is 0.75kg.

Calculate the mass of trolley B.
(2025 75 0625/42 4528i(b))
i WA ONIE, HBhESHER
0.75 % 0.44+mp x 0= (0.75+mp) x 0.18
0.33 =0.135+0.18mp
mp = 23320135 _ 1 083 kg ~ 1.1 kg

0.18
% FHEG BHIBTRN 1.1 ke
HBSE S
1. Diagram 1 shows a ball X of mass 0.15kg travelling horizontally with a velocity of 2.1m/s

towards ball Y travelling at 0.4 m/s in the opposite direction.

Diagram 2 shows the velocities of the balls immediately after they collide.

X Y

) Q 21m/s 0.4m/s©
diagram 1 > -
diagram 2 14m/s© 01 Am/s

What is the mass of ball Y?

A 0.15kg B 0.19kg C 0.35kg D 0.79kg
(2025 428 0625/22 #56550)
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A small ball of mass 0.10kg travels horizontally at a speed of 600m/s. It strikes a stationary
wooden block of mass 1.9 kg resting on a frictionless horizontal surface.

The ball stays in the block.

What is the speed of the ball and the block immediately after the impact?

A 30m/s B 32m/s C 60m/s D 130m/s
(2024 B2 0625/23 55755)

(b) Fig. 3.1 shows two toy trains, A and B, on a track.

train A train B

Fig. 3.1

The mass of train A is 0.45kg and the mass of train B is 0.21kg. The trains do not have
motors.

Train A travels towards train B and they collide.
Immediately before the collision:

* the velocity of train Ais 0.34m/s to the right
e the velocity of train B is 0.12m/s to the left.

The trains stick together when they collide.

Calculate the velocity of the trains immediately after the collision.
(2025 H 7% 0625/42 4531i(b))

Fig. 3.1 shows a boy throwing a ball at an object in a fairground.

object

Fig. 3.1

The ball has a mass of 1909 and travels horizontally with a constant speed of 6.9m/s.

(b) After hitting the object, the ball bounces back along the same straight path with a speed of
1.5m/s. The object has a mass of 1.8kg.

Calculate the speed of the object after it is hit by the ball.
(2023 &7 0625/43 45315i(b))
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Fig. 2.1 shows a space vehicle which consists of a capsule and a nose cone.

The space vehicle is moving at a velocity of 7800m/s. The mass of the space vehicle is 840kg.

capsule nose cone
~_ P
/
7800m/s
Fig. 2.1

(b) The capsule ejects the nose cone, as shown in Fig. 2.2.

1% 7850m/s
> —_—
mass = 120kg
mass = 720kg

Fig. 2.2 (not to scale)

Determine the velocity v of the capsule after the nose cone is ejected. Give your answer to
3 significant figures.

(2025 B 7 0625/43 45245i(b))
fi#: BUmANIE, mEhEsriES
840 x 7800 = 720v + 120 x 7850

v = 840x7800—120x7850
- 720

v="7791.67 m/s ~ 7790 m/s
B RRBERYEIED TT90 m/s, i
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5. Fig. 2.1 shows two identical trolleys, P and Q, held at rest on a frictionless horizontal surface.
Aload is fixed to trolley P.
1.5kg load compressed spring
trolley P trolley Q
[ ]
Fig. 2.1
There is a compressed spring between trolley P and trolley Q.
The trolleys are released. As the spring expands, it pushes the trolleys apart.
Trolley Q moves to the right at a constant speed of 0.36 m/s.
The mass of each trolley is 1.2kg. The mass of the load on trolley P is 1.5kg.
The spring has negligible mass.
(a) Calculate:
(i) the speed at which trolley P moves to the left
(ii) the kinetic energy of trolley Q when it moves at 0.36 m/s.
(2024 H 25 0625/41 #5215i(a))
6.

(a) A balloon of mass 15g is glued to a straw. The straw is threaded onto a horizontal string, as
shown in Fig. 3.1.

The balloon is filled with air and then the air is released.

horizontal
string » direction of motion of balloon

hollow straw fixed to balloon

balloon

Fig. 3.1
As the air leaves the balloon, the balloon experiences a force.
The balloon accelerates from rest until it reaches a constant speed. It then travels 0.67 m in
0.18s at this constant speed.
(i) Explain in words what is meant by the term impulse.

(i) Calculate the resultant impulse on the balloon while it is accelerating.

(iii) Explain how momentum is conserved as the balloon accelerates.
(2023 475 0625/42 453/i(a))
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Fig. 4.1 shows a student using a battery-powered device.

battery

=

~

Fig. 4.1
(a) State the energy store in the battery.
(2024 7 0625/32 #:4:5i(a))
R b YRR B AR SN AR RE R R TR
% AR
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1. A mattress placed on a bed contains many compression springs.

compression
springs mattress

| _—Dbed

Which energy store of the mattress increases when a person lies on the bed?

A gravitational potential

B chemical
C elastic
D kinetic

(2025 2= 0625/11 Z57/81)

2. A mass bounces up and down on a steel spring. The diagram shows the mass and the spring at
different points during the motion.

highest mass mass
point moving moving
down up
lowest
point

At which point is the least energy in the gravitational potential store of the mass and at which
point is the most energy in the elastic store of the spring?

least energy in most energy in

gravitational potential the elastic store
store of the mass of the spring

A mass moving down mass moving up
B mass moving down lowest point

C lowest point mass moving up
D lowest point lowest point

(2023 475 0625/13 458/0)
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3. Which row about the change of energy in the energy store must be correct?

change of
process energy store -
energy in store
A | water pumped up to a | gravitational potential increases
high-altitude dam energy of water
B | water pumped uptoa kinetic energy decreases
high-altitude dam of water
C air passes through gravitational potential increases
a wind turbine energy of air
D air passes through kinetic energy increases
a wind turbine of air

(2023 57 0625/21 451085
(= B ERY R
CIID REETIMHAETESIREE. HOUHREAE. bR MRS ERINRE S RERERE, —1
RER PRI, A RER NN

RER B UM L NP te it FEEM RGN . BEER o

Yk T, AR PR RE R, SRR ARE RGN, AEELEE_ FE: WiRZRL I
1T, BhEEFRS BN BE

AemE AR ST

BH R MUY R
708 A HMBUR . B3 WEh. R BTN, e R S s RS I RE R

A ball is falling towards the ground.

Which transfer between energy stores is taking place?
A elastic energy to kinetic energy

B gravitational potential energy to elastic energy

C gravitational potential energy to kinetic energy

D kinetic energy to gravitational potential energy
(2024 75 0625/22 45355)
fE: BTN RN, EHSBEEPRREE D BRERNR, SRR R RN .
HCRE R S RE R BB AR . ik Co
$HXI45 5]

4. Which device transfers energy from a chemical energy store to a kinetic energy store?
A an a.c. generator
B a battery-powered torch
C acarengine

D a wind-up mechanical clock
(2025 47& 0625/23 55948)
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5. A student drops a heavy ball from a vertical height of 1.8 m above the ground. The ball then falls to
the ground. It does not bounce after hitting the ground.

(a) Describe the transfers of energy of the ball between stores from when the ball begins to fall to
when it reaches the ground.

(2024 2= 0625/42 #33/8i(a))

6. Fig. 3.1 shows a side view of part of a concrete track at a skateboard park.

A
C

side view

Fig. 3.1

(a) Askateboarder is initially at rest at point A. The skateboarder then travels through point B and
comes to rest at point C.

Describe the transfer of energy as the skateboarder travels from Ato B to C along the concrete
track.

(2025 E 7= 0625/41 £5355i(a))

7. A cyclist travels down a hill from rest at point X without pedalling.

The cyclist applies his brakes and the cycle stops at point Y.

X

Which energy transfers have taken place between X and Y?
A gravitational potential — kinetic — internal (thermal)
B gravitational potential — internal (thermal) — kinetic
C kinetic — gravitational potential — internal (thermal)

D kinetic — internal (thermal) — gravitational potential
(2023 &7F 0625/21 458540)

(Z. BaERiRLEE )

CUI fEESTIEREA: BEAARM L WOrEEM___ . HREEREREZ R
TEEMEE R RY, HBERRERER_______ REEEAOIER ().

i NREELSE T ATk AR S AR HGRE R 2 Al

Bl WK R

AN U H EOREBRER PEHERN, B REARHENERINK, AEEEARERE.

(a) State the principle of conservation of energy.
(2023 7 0625/42 %3355i(a))
MR % REARMEESIHK, HEN— A REEEED N — R E.
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A car is travelling at a speed of 8.0m/s.

The kinetic energy stored in the car is 32000 J.

What is the kinetic energy stored in the car when its speed increases to 16 m/s?

A 16000J B 32000J C 64000J D 130000J
(2025 FZE 0625/22 45955)

& WREEEN By, BREKIEHBIEEN Byo F—WEREAL, 17

E 2
B=(35)°=1
E,=4x 32000 J=128000 J~ 1.3 x 105 J
Gk Do
RS
1. A train travels with a constant velocity of 56 m/s on a horizontal track. The mass of the train
is 440000kg.

(b) Calculate the kinetic energy stored in the moving train.
(2025 &7 0625/41 45115i(b))

2. A student catches a cricket ball. The speed of the ball immediately before it is caught is 18 m/s.
The mass of the cricket ball is 160g.

(a) Calculate the kinetic energy stored in the cricket ball immediately before it is caught.
(2023 H 7 0625/42 #52/5i(a))
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3. The mass of air hitting the blades of a wind turbine each second is 1.5 x 10*kg.

\
/1\

The speed of the airis 4.0m/s.

The density of airis 1.2kg/m?°.

Which row gives the volume of the air hitting the blades each second and the kinetic energy of
the air hitting the blades each second?

volume of air kinetic energy

each second/m® each second/J
A 13000 72000
B 13000 120000
Cc 18000 72000
D 18000 120000

(2023 &7 0625/23 454550)
[ —. #4751k B mgAh |

Yy LI L 13708 g WRUREERS, EAHEEERAE S AE, = mgAh, Hip Ah %
2

A U B B2, RHR B AR IUE R B EORIE, BTN AE, B TR AE,
m AN kg, g BEAL Nikg, Ah A m, AE, BB T

B BEHREAMAR: E; Rt

I
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The equation used to find the change in gravitational potential energy of an object can be written
as

AEp=YxZxAh
where AE; is the change in gravitational energy and Ah is the change in height.

Which row gives the quantities Y and Z?

Y z
A mass gravitational field strength
B | gravitational field strength density
C density speed
D speed mass

(2023 #Z5 0625/22 451055)

i HE AR AL R

AE, = mgAh

5 AE, =Y x Z x Ah % HAE

Y=m

Z=g

WY AR, Z AEYm. Bk A.
XI55 3)

4. A rock of weight 50 N falls a vertical distance of 7.0 m from rest.

What is the change in the gravitational potential energy store of the rock?
A decreaseof 7.1J

B decrease of 350J

C increaseof 7.1J

D increase of 350J
(2023 E 7 0625/11 45 115850)

5. A girl holds a rubber ball out of a window of a tall building. The mass of the ball is 0.20kg. The ball
is at rest 10 m above a concrete path.

(a) Calculate the gravitational potential energy of the ball relative to the concrete path.
(2023 £42& 0625/41 55115i(a))
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A box of mass 2.0kg slides down a slope. The gravitational field strength is 9.8 N/kg.

What is the decrease in the gravitational potential energy stored as the box moves from P to Q?

A 038J B 98J C 240J D 250J
(2024 475 0625/23 53941)

7. (a) Fig. 1.1 shows a helicopter which is stationary at a height of 1500 m above the ground.

ground
Fig. 1.1 (not to scale)

(i) State the two conditions necessary for the helicopter to remain in equilibrium.

(ii) The mass of the helicopter is 3200 kg.

Calculate the change in the gravitational potential energy of the helicopter as it rises
from the ground to 1500 m.

(2023 B 7 0625/42 45155i(a))

(=. ZEBH SRS |

kR m R DR v BN, BIRER By = gmo®s m IERALA ke, v IEAALR m/s, BE
BN T,

PR TRERBE A I, B HHABERIE S mgAh; Ah AR m, B g = 9.8m/s%.

N FFERAE R T BNS, R s PRI EISHREE TN .

Ytk i L TV Ah BE, mgAh = Fmv®, #lv =
Ko P B /29AR

—O
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A stone is dropped from a tall tower and falls a distance of 50 m to the ground.

The stone has a mass of 3.0kg.

At which speed does the stone hit the ground?

A 17m/s B 31m/s C 54m/s D 150m/s

(2024 FZ= 0625/21 Z574)

i APl RV, BRI E SRR A BRE
mgh = %mv2
v = +/2gh

v=12x98x%x50~ 31 m/s
Hii%k Bo
RS

8.

9.

10.

A stone is thrown vertically upwards at a speed of 5.0m/s.

All of the energy initially in the kinetic store of the stone is transferred to its gravitational potential
store when the stone reaches its maximum height.

Which equation gives the maximum height h reached by the stone?

__ 98
2 x 5.0%

_ 5.0% x 2
9.8

5.02
2x 98

C h=

h= 2 x 92.8
5.0
(2025 B 25 0625/22 45855)

A student drops a heavy ball from a vertical height of 1.8 m above the ground. The ball then falls to
the ground. It does not bounce after hitting the ground.

(b) Calculate the maximum speed of the ball. Ignore air resistance.

Show your working.
(2024 H 25 0625/42 53 Hi(b))

A stone is dropped from a bridge which is 22 m above a river.

What is the speed of the stone when it hits the water?

A 15m/s B 21m/s C 220m/s D 430m/s
(2025 B 25 0625/23 55945)
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11. (a) Ahard ball is dropped vertically downwards.

Fig. 1.1 shows the speed-time graph for the ball from when it is dropped until it hits the
ground.

Air resistance is ignored.

6
/
/
/!
speed 4 /
m/s
/
/
2
0
0 02 04 06 08 1.0
time/s
Fig. 1.1

(i) Describe the motion of the ball in Fig. 1.1.
(ii) Show that the distance travelled by the ball is 1.8 m.

(iii) The mass of the ball is 0.54kg. Calculate the gravitational potential energy stored in the
ball immediately before it is dropped.

(iv) Determine the kinetic energy of the ball when it has fallen half way to the ground.
(2025 & 75 0625/43 45155i(a))

(m. BEAENEREE

Bk m. EEN o Mk, HIBENE, =_ ;s mflkg, vHmis, E H T
YT Ah By, BHHREERMERAE, = ; g i Nkg, Ak fim,

AT, f N BB/ RE RS T A AU AE AL S TR B BT i i RE B2 N o BT E E B S hifs I
W, RERREENE; =_ ., BRI

R ST E AR LR B B MR I I A X R4 RE R SRR T AR B B e B E 1 R .

K2z %mvzz mgAh; Fd
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1

Fig. 3.1 shows an archer aiming an arrow at a target.

arrow
target

bow

Fig. 3.1

(a) The archer pulls back on the bow string, doing a total of 110J of work. Her hand moves a
distance of 0.45m. The bow is bent and stores energy.

Show that the average force applied by the archer in pulling the string back is approximately
240N.

(b) The archer releases the bow string. All the energy in (a) is transferred to the arrow.
The arrow moves off at an initial speed v. The mass of the arrow is 0.030kg.

(i) Calculate the initial speed v of the arrow.

(ii) Explain why the speed of the arrow as it hits the target is less than the value in (b)(i).
(2025 H 25 0625/43 #315i(b))
fi#: SRR 110 J RER TR D FTRIZNRE. K
110 = tmo?
110 = 1 x 0.030 x v?
v=4/25 = 85.6 m/s ~ 86 m/s
B CAT I ST R 2 SR . FRAHUBRREFE RS 8l FE RS T RE L T LA SIS A BhRE BN . RN T
TR
B PR AR N 86 m/s; 2P NAEER A WURE R A B AR N RE
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12.

13.

14.

The diagram shows an object of mass m being projected with speed v from a point P to a point Q
on top of a cliff height h.

The object does work W against air resistance as it travels from P to Q.

What is the kinetic energy of the object when it reaches point Q?
A Im/+mgh+W
B 1mv+mgh-wW
C 1mZ-mgh+WwW

;
D 1mvZ-mgh-wW
(2024 &7 0625/21 4594)

A stone has a gravitational energy store equal to 46 J.
When the stone falls in air, it does 21 J of work against air resistance.

What is the gain in kinetic energy stored in the stone during this fall?

A 21J B 25J C 46J D 67J
(2025 475 0625/12 458/5i)

A box is initially at rest at the top of a rough slope.
The box slides down the slope.
The weight of the box is 20 N.

The slope is 4.0m long and 2.0 m high.

The box does 10J of work against friction as it slides down the slope.

What is the speed of the box as it reaches the bottom of the slope?

A 54m/s B 6.3m/s C 71m/s D 95m/s
(2023 £&75 0625/22 5955
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Four students determine the efficiency of four different electrical devices. The teacher knows that
y
one student has made a mistake in the calculation.

Which value for efficiency is not correct?

A 12% B 36% C 78% D 102%
(2025 F7F 0625/22 55124)

. RN EHEHEEBMAZE, 0% <n<100%.
102% > 100%
ik Do

xS

1. A machine is very efficient.

What does this mean?

A It produces a large amount of power.
B It uses very little energy.
C It wastes very little energy.

D It works very quickly.
(2025 47 0625/21 4585%0)

2, (b) A wind turbine is used to generate electricity.
The useful output from the turbine in 1.0s is 6000J. The kinetic energy of the wind hitting the
turbine in 1.0s is 11000J. The velocity of the wind hitting the turbine is 6.3m/s.

(i) Show that the mass of air hitting the turbine each second is approximately 550 kg.

(ii) Calculate the efficiency of the turbines. You may assume that all the kinetic energy stored
in the wind is transferred to the turbine.

(2024 %25 0625/42 453 15i(b))
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Fig. 2.1 shows solar-powered traffic warning lights.

solar cell

The energy from the solar cell is stored in a battery.

(c) The efficiency of the solar cell is 22%. The power supplied to the lights by the cell is 15W.
(i) State what is meant by 22% efficiency.

(ii) Calculate the solar power input to the solar cell.
(2024 E 75 0625/43 552/8i(c))
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4. A student investigates the efficiency of a filament lamp. Fig. 4.1 shows the filament lamp with its
glass bulb immersed in water in a beaker.

thermometer

to power supply
water

beaker
filament lamp

Fig. 4.1
The reading on the thermometer in the water is 19.0°C.

Only the glass of the lamp is in contact with the water and the electrical connections are completely
insulated.

The lamp is switched on.

At the end of the experiment, the temperature of the water is 21.5°C.

(a) The mass of the water in the beaker is 600g and the specific heat capacity of water is
4200J/(kg°C).

(i) Show that the increase in the internal energy of the water is 6300 J.
(ii) In the experiment, the lamp is switched on for 500s. The power supplied to the filament
lamp is 13W. The useful energy from the lamp is transferred as light. The energy that

increases the temperature of the water is wasted energy.

Determine the maximum possible efficiency of the filament lamp.
(2023 F 7 0625/41 #i4/Fi(a))

(Z. RELEEBEE )
TER —RERFA AL R, RERTHEEREMASG T ___  BRBANT, ERBLH W,
MERET____, WTHAHARENEBIRMAZ: BERBA AL, TR 100% T E 24
REE P EFELFRIAN . 503N A HARE: W, SRkEER R

B AR S RTFEZ M AR LE BRI A REREIIRIAN
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A student investigates the efficiency of a filament lamp. Fig. 4.1 shows the filament lamp with its
glass bulb immersed in water in a beaker.

thermometer

to power supply

filament lamp

Fig. 4.1

The reading on the thermometer in the water is 19.0°C.

Only the glass of the lamp is in contact with the water and the electrical connections are completely
insulated.

The lamp is switched on.

At the end of the experiment, the temperature of the water is 21.5°C.

(@) The mass of the water in the beaker is 600g and the specific heat capacity of water is
4200J/(kg°C).

(i) Show that the increase in the internal energy of the water is 6300 J.

(ii) In the experiment, the lamp is switched on for 500s. The power supplied to the filament
lamp is 13W. The useful energy from the lamp is transferred as light. The energy that
increases the temperature of the water is wasted energy.

Determine the maximum possible efficiency of the filament lamp.
(b) The efficiency of the lamp is less than the value determined in (a)(ii).

Suggest one reason for this.
(2023 75 0625/41 45455i(b))
B WINBER—E . SChRIRERAE R T KM A N BE S 15 i 45 HAb M (R B BE R A
AR BT B 2 SR RE RS BOK IR TN
o SEBRAFRRE R KT 6300 T, A HDGRE/NT ()G TR
B RS RE RAE 2 B SR 2 Ao
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5.

(a) Fig. 3.1 shows a Sankey diagram for the power transfer in a coal-fired power station.

useful
power input power
G,

power wasted power power used
in power used in in
station due to power transmission
thermal station =25MW
energy =40 MW
transfers
= 2200 MW

Fig. 3.1

(i) Show that the useful power output from the power station is approximately 1100 MW.

(ii) Calculate the efficiency of the power station.
(2025 425 0625/43 #3318i(a))

Fig. 4.1 shows a flow diagram for the energy transferred in a television.

> useful energy output

=30J

energy input
=100J

wasted
energy output

Fig. 4.1

(a) (i) State two ways in which useful energy is transferred from the television.

(ii) Determine the value of the wasted energy output from the television.
(2024 H 75 0625/32 Hi4Hi(a))
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The diagram shows a Sankey diagram for an electric drill.

kinetic -
energy energy -

scale: distance between two lines =40J

What is the total wasted energy shown by the diagram?

A 120J B 200J C 360J D 560J
(2024 425 0625/21 5510/8)
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(b) Fig. 2.1 shows the energy flow diagram for a car powered by a petrol engine.

chemical kinetic
energy ~
store - e:tirrzy
100%

internal

(thermal)

energy store
and sound
70%
Fig. 2.1

(i) Using the information in Fig. 2.1, calculate the percentage of energy transferred from the
chemical store to the kinetic store.

(i) Fig. 2.2 shows the energy flow diagram for an electric car. The electric car is driven by
an electric motor which is powered by a battery.

chemical kinetic

energy energy
store store
100% 70%

internal

(thermal)
energy store

30%

Fig. 2.2

Using the information in Fig. 2.1 and Fig. 2.2, state which car is more efficient. Give a
reason for your answer.

(2023 425 0625/32 #i215i(b))

11.7.2 1

A1 RFIANEERIEMABMI (5 k k Yovok)

PUIh & Tl ke Wi Dy = A G I, 3% AR .
AT BN, W =Fd=AE, Ho F41, d iy agshrEe.

DIFIRERA AR L FFSA
F: fER: EH )

%
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A8 AOH I T M SRR S AR ERE, B W = Fd.

il 1

A d=WF B d=FL
W

(2025 £ 2= 0625/12 45105)

f&: YU T A A

c F=9
w

Which equation relates the work done W on an object by a force F when it moves a distance d?

w

d

D F=

W =Fd
ML d, FF
w
F=-r
ik Do
ARSE 22
1. What needs to be known to calculate the work done by a force acting on an object?
the size of the distance the time
the force moves | for which the
the force .
the object force acts
A v v v key
B v v X v = needed
Cc v X v X = not needed
D v X X

(2025 425 0625/11 Z58/81)

A woman pushes a mower across a lawn.

Which quantities does the woman use to calculate the work she does?

A distance, force and time
B distance and force only
C distance and time only

D force and time only

(2025 478 0625/13 4595)
in the direction of the force.
Which equation for W is correct?

A W=d+F
(2025 ¥ 2= 0625/12 5f851)

B W=d+F

Three situations are listed.

C W=F=+d

1 someone blowing air into a party balloon

2 acrane lifting a block of concrete

3 apile of books at rest on a shelf

In which situations is work being done?

A 1,2and3 B
(2024 #75 0625/12 45655)

1and2only C

1 only
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AE 2: EINEELE A EBIEE (55 %k k ok k)

Tl AU T O TR I RE R, W = AE,
EHERABRIEN, W =Fd, Hbd Wik msshrfEeE.
VUSRI E RN 0 1J=1Nm; Y% T 5 fl AR .

JESE N A R I, FRS RE R A TR ) SR Eh R B SR AR
B E () J1s WIT RS

AH WIS WA I MBS, HRIDSHEB R, St W = Fd.

(—. A AL ]
This question is about work, energy stores and energy transfers.

(a) Fig. 5.1 shows a child pulling a toy trolley across the floor.

toy trolley

Fig. 5.1

The child pulls the toy trolley with a horizontal force of 12N. The distance moved by the
trolley is 5.0m.

Calculate the mechanical work done on the toy trolley by the 12N force.
(2023 25 0625/32 455/i(a))
& pih5MBERE, W =Fdf
W =12N x 5.0 m
W =601J
& B BUR ISR 60 J.
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1. Fig. 3.1 shows an archer aiming an arrow at a target.

bow string

arrow
target

archer l bow

Fig. 3.1

(a) The archer pulls back on the bow string, doing a total of 110J of work. Her hand moves a
distance of 0.45m. The bow is bent and stores energy.

Show that the average force applied by the archer in pulling the string back is approximately
240N.

(2025 EZE 0625/43 4535i(a))

2, The diagram shows a force of 12N being used to push a box up a slope. The box is moved 8.0 m
along the slope. This lifts the box through a vertical height of 2.5m.

How much work is done pushing the box from the bottom to the top of the slope?

A 15J B 4.8J C 30J D 96J
(2024 475 0625/13 55841)

3. A 500 N weight is raised through a height of 5cm.
How much work is done by the force?

A 25J B 100J C 2500J D 10000J
(2023 7 0625/12 £51155)
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A moving object is brought to rest by a frictional force of 30 N over a distance of 5.0 m.

The diagram shows the energy transferred between stores.

store of store of
kinetic energy internal energy

How much energy is transferred by this force and how is the energy transferred?

energy transferred/J hic;m,:r;hne;% ':fergy
A 6.0 by electrical working
B 6.0 by mechanical working
Cc 150 by electrical working
D 150 by mechanical working

(2024 &7 0625/11 45981)
(. BARREESE |

PUBEh S T I G WA DT R SR R, WRFBEER, Bl W =Fd=AE, Hp
die__ HIEEES.

YIRS BRI SERRE SIS W = Gh=mgh, Hihg_ . BHEEEASRN he
DIMBERIAAIY A FFSOA T DLERREM T SRR T 2L

B Whhmigd, BARE, #£H

A I AERERTT mERS R S ESEN, &5 W = Gh B W = mgh.

A student has a battery-powered torch. Fig. 3.1 shows the torch.

base of torch

Fig. 3.1

(b) The weight of the torch is 8.5N. The student lifts the torch a vertical distance of 0.80m to
place it on a shelf.

Calculate the work done on the torch by the student.
(2023 EZE 0625/32 553 }i(b))

fg PRI A NG ) vE AR T T, T 16 R R A M v

H W =Fdf}
W = 8.5 x 0.80
W =687

e AT L) 6.8 J.
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5. (b) The builder lifts another rock using a truck as shown in Fig. 2.2.

/ RNy
N /’ //’///
o - s
R e Y — M ——

position 2

LYY —Y—J
fad —e
m -

0.60m
position 1
Fig. 2.2 (not to scale)
The truck lifts the rock through a vertical height of 0.60m.
The weight of the rock is 4800 N.
Calculate the work done in lifting the rock.
(2025 428 0625/33 #528i(b))
6. A builder lifts one concrete block from the ground onto a platform.
'J;q/blocks
platform
26m
21m
ground
y
The weight of one block is 170 N.
What is the useful work done against gravity on one block?
C 360W D 440W

A 360J B 440J

(2024 %75 0625/12 #58151)
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A student holds a pile of books. The mass of the books is 3.2kg.

(b) The student carries the books from the bottom to the top of the stairs shown in Fig. 4.1.

The vertical height of the stairs is 4.5m.

45m

Fig. 4.1

(i) Show that the work done on the books when they are carried to the top of the stairs is
approximately 140J.

(ii) Determine the gravitational potential energy gained by the books.

Give a reason for your answer.
(2023 &7 0625/32 45455i(b))

Fig. 4.1 shows a student doing some repetitive ‘step-up’ exercises. In each ‘step-up’, the student
steps up from the floor onto a box and then back down to the floor.

floor

Fig. 4.1

(@) (i) The height of the box is 0.40m. The weight of the student is 600 N.

Calculate the work done by the student in rising 0.40m.
(ii) The chemical energy store in the student's body decreases as she does
‘step-up’ exercises.

State the energy stores that increase as a result of energy transfers from the student’s
chemical energy store.
(2025 47 0625/31 #i4/Fi(a))
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(Z. g SHEERRIDBA ]
CEIR VWS T hSWRG_ S RESNRE, s TIBIAER, W = Fd = AE.
B F S d R, %l F=ma. E,=imo®. EHSHEAMZ HRRREL: MR SRR

NG & ) B HR ,1J=1 Nm,
B IR sk EA; EE ()

AUE I TR T I R R R AR R, Se iR BhREELZ IR AR R A&

A girl is cycling along a straight horizontal road.

Fig. 1.1 shows the directions of the forces acting on the cyclist as she cycles in the direction of
force C.

force B

force D

Fig. 1.1

(b) Another cyclist travels a distance of 250m in a time of 21s.
(i) Calculate the average speed of the cyclist.
(ii) The cyclist exerts a force of 36 N to move the cycle forwards.

Calculate the work done by this force when the cyclist travels 250 m. Include the unit.

(2024 E 2= 0625/33 5515i(b))
B TR T R LA

_ 250 m
21 s

=119 m/s~ 12 m/s

N5 E, W =Fdf3

W =36 Nx250 m

=9000 J

% (1) PHEE N 12 m/s; (i) FREAITIA 9000 J.

183



PSS

9. A person carries 20 tiles from the ground to the roof of a house. Each tile has a mass of 1.2kg.
The roof of the house is 15m above the ground.

How much work does the person do against gravity on the tiles in carrying them to the roof?

A 37J B 180J C 360J D 3500J
(2025 B 25 0625/11 559550)

10. A car accelerates uniformly in a straight line from rest at time t = 0. At t = 3.2 s, the speed of the car
is 13.0m/s.

(c) The car decelerates from 13.0m/s to O0m/s at a constant deceleration. The mass of the car is
1350kg. The car travels 13m in 2.0s as it decelerates.

Show that the work done by the car as it decelerates is approximately 1.1 x 10%J.
(2023 47 0625/42 %5 115i(c))

1. (b) Another bus travels at a speed of 8.9m/s. The brakes apply a constant force and the bus

stops in a distance of 23m. This bus has a mass of 18 000 kg.
(i) Calculate the kinetic energy of the bus before the brakes are applied.

(ii) Calculate the force applied to stop the bus.
(2024 %75 0625/42 45 15i(b))

12.  An electric motor lifts a load.
Fig. 4.1 shows the arrangement.

electric motor

Fig. 4.1

(@) (i) The weight of the load is 15N. The load is raised a vertical distance of 0.80 m.

Calculate the work done on the load.

(ii) Describe one way in which energy is wasted as the electric motor lifts the load.
(2025 H 7 0625/31 Hi4Hi(a))
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CDTA M HARFEEMANERENERARERE _____ WEERE, SHEASBEHFR.
AR EARBEMHEAIR, HAEEREZKT R EEE: AR R T AT E AR IR
RFHAE. KBE. /KAE. #IVRE. DOIRAE. HIBERIAEYINRE T REUN.

fiE
IR IR R R i S T5 3% KRR AXREFIIFN BE & FELIN AN RG2S “<UT5 Bt
ARV RE IR IR 40 28, BOA BAAL: HIWTIN LLRE AT IS TR R BEN RE TR B AR

A
=)

B AN

FhFEAHE

e RREEAN MREL: WIEAE
FILE HBURE TR A% AR BER AT R 75 m] FRAE I, 5B B RE T e I A ROBE N i B ARl R Ah e

(— EERAEEeERARNRE )

[ {51 1 ]

Which energy resource is non-renewable?
A geothermal

B natural gas

C solar

D wind

(2023 425 0625/11 259781)
B RIRARAIE, REAR, FHESZHRR, BT AT HARR.
HIBAEE . RPHARERNXURERE t B AR R RS 7. ik B

RS E )
1. Which energy resource is non-renewable?
A Dbiofuel
B energy from the Sun
C nuclear fuel
D water behind a dam

(2024 %25 0625/13 #59/81)

(a)

Energy stored in the water behind hydroelectric dams is an example of a renewable energy
source.

(i) State what is meant by a renewable energy source.

(ii) State the name of one other renewable energy source.

(2024 425 0625/32 4544i(a))

(c) State and explain whether each of the following methods of electrical power generation is

renewable.
(i) power generation in a nuclear power station

(ii) power generation from waves in the sea

(2023 2= 0625/43 #52/8i(c))
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4. (a) Table 5.1 shows whether some energy resources are renewable and whether they cause air
pollution when being used to generate electrical power.

For each energy resource, complete Table 5.1 by writing yes or no in each space. The solar
energy resource has been done for you.

Table 5.1
energy resource is it renewable? does it cause air pollution?
solar yes no
fossil fuels
wind
nuclear fuel
tidal

(2025 &7 0625/33 4553i(a))
[ =. KFEKiELEaESESE |
REVR VTR RE LR IR, R UTRE B AL AL 1B WS 2 A SR R IR

RE AWPRRL (R R BORBERIK R oK E 3 aE, & EERA_____ .
HIBARESR B HIERER . RER AR, ISRk ARMREIN____ FEH. AR A KRS
AIWTRE R ok KB, BLB IR R SRR, AREMRE L B FE PR A A AT

EH: KMHEEST: 51015 K
N H BRI A5 OR E OK PH B BERE B R BHOR TR, SE i RE R B W R AR I

Bl 2 (c) Radiation from the Sun is the main source of energy for most of our energy resources.

State two energy resources that are not due to radiation from the Sun.
(2023 7 0625/42 453Mi(c))
fi#: HIFARESR B HIBRN FRAIRAAE . AN HORBHARSTIR B RXAER AL, A HUKFHER S
% HIAEE. HZEE.

RS )

5. (b) State two energy resources for which the Sun is not the main source.
(2023 E 7 0625/43 £521i(b))
Many methods of generating electrical power involve the use of water.

(c) State two methods of generating electrical power for which the main source of energy is not
the Sun.

(2023 425 0625/41 #55/8i(c))
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7. Three energy resources are listed.

1 geothermal
2 wind

3 nuclear fuel

Which resources get their energy from the Sun?

A 1,2and3 B 1and2only C 1only D 2only
(2025 E 75 0625/22 459}

8. Useful energy is obtained from different energy resources.
Four examples of energy resources are listed.

e water waves
e geothermal
e wind

e water behind hydroelectric dams

How many of these energy resources depend on radiation from the Sun?

A 1 B 2 cC 3 D 4
(2024 4728 0625/23 #5850)
(=. BEBERSINEEE |
Al R % U5 Y A 5L O TR IR SN i e T N E
CAa BRI AR fE__ BB .
KIS ALK E T 3ae s @l X, BRAm A
KRS, ALK A B HES IR, IR Bk AL AR LR

B LFRE: HRE: dhRE
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Fig. 3.1 represents a hydroelectric power station transmitting electrical energy to homes and
factories far away.

water behind dam hydroelectric
power station 200km
pipeline — l l
| |
L] ﬂ I i
\ |
\ l
\ I
N\ [ _
N_ | cables factories
|
transformer
Fig. 3.1

(@) (i) State the energy store for the water behind the dam.

(ii) In the list of equipment, draw a ring around each item that a hydroelectric power
station requires.

boiler cooling tower generator solar cell turbine
(2024 H 75 0625/33 4538i(a))
i () KBUSHIKAE T R4l GEAFE I3 qE.
(i) KIS LA B, IR 3 & AL AL R
& () BAHEE: ) ZEHL TR
X953

9. In a small power station, biofuel is used to generate electricity.

Which energy store is reduced by this process?

A chemical

B kinetic
C nuclear
D thermal

(2023 &Z5 0625/12 45955)
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10.  Which energy resource stores kinetic energy?
A coal
B nuclear fission
C solar

D wind
(2025 475 0625/22 45855

11. Which energy resource does not contain a store of chemical energy?
A Dbiofuel
B coal
C nuclear fuel

D oil
(2025 25 0625/11 55855)

ARAY 2 ZERREEHRRE AR (F55k kkkv)

CEEI OB YRR ARE . MVRHER R A R RE . XL RE R AR, K

Bl P A 2
AIES___ Fedh, weRaEdh_ . IEHUREER L e

IRRHR TR RE: W . AR ARIR T R 2 RO A2
RERMUAALRSEE (1), RAEINRMBERIE (W),

HR W KA

BE BRI RSN . SERERERDRI, BRI, g
TR AL

(= BEMAEEH AR )

Which energy resource requires a power station with a boiler to produce steam when generating
electricity?
A coal
B tides
C water behind a dam

D wind
(2025 B 2% 0625/12 459,51)
R PEBRPOREIARAE , B T RRE K I 7 A 2
ARG Eh, IR SR L. AT R RE TR A B .
HIE Ao
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1. Which statement about the use of nuclear fuel as an energy resource is correct?
A It obtains its energy from the Sun.
B It has no environmental impact.
C Nuclear power stations do not need turbines.

D The energy is released by nuclear fission.
(2024 425 0625/21 48151)

2. A power station uses biofuels to generate electrical power.

(a) Describe how the power station generates electrical power from the chemical energy stored

in biofuels.
(2025 2= 0625/32 H4iHi(a))
(= REEERKEER )
ORFHEEFMUERIHI_ #fkh | AZEEEREe.
R ShREflE KA g, s #%Eh, A RAE.

2 OLRE; HAE: KHML
V0N B H PR RE HE e XU & FLE S, SRS A IR AS R & L.

o3
it

Fig. 3.1 shows a simplified diagram of a solar cell.

negative contact

black coating

positive contact

conducting material
in solar cell

Fig. 3.1

(a) Describe the energy transfer in the solar cell.
(2025 478 0625/41 #338i(a))

i OKBHA DR T RS, KRHAE O R AL e
& JGREFE N HLRE.
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3. Fig. 3.1 shows black solar panels installed on the roof of a house and a large rechargeable battery.

%% =

electric cable+— |

large
rechargeable{— 1
battery

Fig. 3.1 (not to scale)

The solar panels produce electricity and give a maximum power output of 3.5kW. The efficiency of
the solar panels is 16%.

(d) Suggest one advantage of storing energy in the large rechargeable battery.
(2025 428 0625/42 53 Hi(d))
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5.

Electricity is distributed from wind turbines to homes and industry.

(a) Statements A—F describe the main stages in the transfer of energy from the Sun to electrical
energy in a wind turbine generator.
The statements A—F are not in the correct order.

Air moves from regions of high pressure to regions of low pressure.

The turbine blades turn a generator.

Energy from the Sun heats the atmosphere unevenly.

Uneven heating of the atmosphere produces regions of different atmospheric pressure.
The generator produces electrical energy.

Moving air turns the turbine blades.

Mmoo W >

Complete the flow chart to describe how a wind turbine uses energy from the Sun to generate
electrical energy. Insert the missing letters in the empty boxes.

(2023 F 2= 0625/31 #5318i(a))

(c) The lamp uses electrical energy that is generated by a wind turbine.
Fig. 4.2 shows a wind turbine.

turbine blades < d:;\;‘

Fig. 4.2
Describe three energy transfers that take place when energy from the Sun causes electrical

energy to be generated by the wind turbine.
(2024 %7 0625/31 45455i(c))
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{5z 3 Students are asked for examples of water being used to store energy.
Three examples are listed.

1 energy stored in water waves
2 energy stored in tides

3 energy stored in water behind dams

Which examples describe water being used to store energy?

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2024 475 0625/12 #5955)
i KB W RUKIUR K REMAERER, #0120 3 ¥91EWH.
Uk Ao
ARSE 22|

6. Many methods of generating electrical power involve the use of water.

(a) Describe one method of generating electrical power from energy stored in water.
(2023 475 0625/41 45555i(a))

7. (b) Describe how useful energy may be obtained from geothermal resources.
(2025 &7 0625/43 453/5(b))

193



8. An electric motor lifts a load.
Fig. 4.1 shows the arrangement.

1 ——power supply

electric motor

(b) A hydroelectric power station generates electrical power using the energy stored in water
behind a dam.

Describe how a hydroelectric power station generates electrical power.
(2025 B 7% 0625/31 45415i(b))
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9. Fig. 4.1 shows a flow diagram for the energy transferred in a television.

> useful energy output

=30J

energy input
=100J

wasted
energy output

Fig. 4.1

(b) Fig. 4.2 represents a hydroelectric power station.

pipe reservoir

power
station

T

Fig. 4.2

(i) Describe how a hydroelectric power station generates electrical power.

(ii) Apart from cost, state one advantage and one disadvantage of generating electrical
power using a hydroelectric power station compared to a coal-fired power station.
(2024 F 7 0625/32 43455i(b))

A 3 LERBEREDNTM R (E4ik kKo v%)

FLERRE TR P BRI, B 43 I % 2R B RE B PP AR IR R SR BRI Y) RV LR A S
T H

TEA BRRHR5e 2 HERL — AR AN 25 505 528 s KURE S JKBE &R FLESE AR R AR}, A% BB & HRL Y K0T i b,
B2 P2 A TR ) o

HY

AAE A AR AR P AN FER RE DR AR REUR: (R MR RIIR R T REUR.
FA RE R AR ¢/MJ B kg/kWh 7R, AR MR LR

B WA AR ME

195



I 7L DA ] RE PR B & Lt R BRSSO Bk s I SEtie R SR A2 b MR T -2 20T AL

(—. EtbHER AR E 0

Which power station produces the greatest atmospheric pollution for each unit of energy
generated?

A agas fired power station
B a hydroelectric power station
C anuclear power station

D awindfarm
(2023 %7 0625/12 4 1050)
i R R ISP A R, B A B R R S HERR — L BN ot 2 S5 e
K1 REBERNN ) & BRI AT I AR R S5 Gt e b
PR SR B P HE I R ST5 Ped R o #0IE A
ARSI
1.

Fig. 2.1 shows an electric tumble dryer used to dry wet clothes.

00000 © \

drum\
_—hot air blows
I/ into drum

clothes heating element

cool air
leaves condenser

condenser—

Fig. 2.1

(c) Suggest why using a clothesline to dry clothes in the open air is better for the environment
than using an electric tumble dryer.

(2023 &75 0625/42 45245i(c))

The government of a country decides to reduce the amount of fossil fuel burned for generating
electrical power.

(b) (i) Describe how a hydroelectric power station generates electrical power.

(ii) Hydroelectric power stations are expensive to build.
State two other disadvantages of using a hydroelectric power station to generate

electrical power.
(2024 E 7 0625/31 43455i(b))
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3. Fig. 3.1 represents a hydroelectric power station transmitting electrical energy to homes and
factories far away.

water behind dam hydroelectric
power station 200km

f—>
pipeline —3 | |
[] i l |
\ |
\ |
\ |
N I

N | cables factories
|

i LT T T T 1
%homes
transformer
Fig. 3.1

(c) Hydroelectric power stations may replace coal-fired power stations.

State two advantages and two disadvantages of using hydroelectric power stations compared
with coal-fired power stations. Do not include building or maintenance costs.

advantages

disadvantages
(2024 HZ& 0625/33 #53/5i(c))

4. A power station uses biofuels to generate electrical power.

(b) State one advantage and one disadvantage, apart from cost, of generating electrical power
using biofuels compared with generating electrical power using fossil fuels.

(2025 7% 0625/32 4545i(b))
(Z. BLLA S Emey A&
FGERRETRE IRING . DT Sk T RS PR RN BR B M 2 BIREAN . G5BT T T LU 4E B o
IR 4 R KGR A (L, ARECRIEH TR A r, (AR M WAl (RE RN ) T L

KFHAE A 2 G IR AFRR ) s 3 I AP PR AR e T FETO G IR 45 AT A s 45 A%

EEE MK P
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Which row describes an advantage and a disadvantage of wind turbines?

advantage disadvantage
A no fuel needed harmful gases released
B variable supply fuel needed
C | no harmful gases released variable supply
D constant supply noisy

(2024 2= 0625/12 %57550)
i W& BB X SIEEIREN . AT EIREL, BT ARERCE FES R XGERER a2k, Bkt 248
fb. Wik Co
RSB

5. Fig. 2.1 shows solar-powered traffic warning lights.

solar cell

The energy from the solar cell is stored in a battery.

(d) Suggest two advantages of using a solar cell to power the traffic warning lights in Fig. 2.1
compared to using mains electricity.

(2024 B2 0625/43 45245i(d))

6. (c) Tidal energy and wind energy are both renewable energy resources.
Suggest one reason why tidal energy is a more useful energy resource than wind energy.

Ignore the costs of construction and maintenance.
(2024 425 0625/42 #318i(c))

11.7.4 ;hZE
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DHATR RN RE AR, ST SRS B R
P=YW s P= AL, Hsjt ¢ 5e X s p b i it L B ]
SRy 2 i CEFERW: LW =1 /s, SERHIRIITORG, BRI, Sk

g BAIRTRD R K

198



| B R F AR, SRS S R, SeH P =

What is the unit of power?

A joule

B newton
C volt

D watt

(2023 £ Z= 0625/12 55125)

g IR E

p=¥
t
B AL R AR, IR 0% Do
X943
1. Four electric motors do the same quantity of work when they lift a weight of 10N through the

same distance.
The times taken by each motor to lift the weight are shown.

What is the time taken by the motor which produces the most power?

A 15s B 6.0s C 15s D 60s
(2024 E 7 0625/13 5570)

2 A microwave oven is rated at 900 watts.
Which statement correctly describes the meaning of this value?
A 900 joules are transferred every second.

900 amperes are transferred every second.

900 volts are transferred every second.

O O W

900 ohms are transferred every second.
(2023 47 0625/23 4105)

3. A child runs up a set of stairs four times. The time taken for each run is recorded.

Which time is measured when the child’s useful power is greatest?

A 10s B 20s C 30s D 40s
(2023 E 2 0625/21 5512/8)

BB 2: ThEREELTS P=Eit (EHxh Kk k)

Dy EF R AL ) SE R DS B R i, S g, .
At W 5 AE DB R — I 8] 5 TR Bl AN F R s, $8 MJ 45558 T
T 22 ) 1] o B , 1W=11J/s.

%% P=Y: P=A%: [UF (W)
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Fig. 4.1 shows a student using a battery-powered device.

battery

= 2

14N

Fig. 4.1

(c) The student uses the device for a time of 30s. The energy input to the device is 5400 J.

Calculate the power input to the device.
(2024 7 0625/32 5541Hi(c))
fil: DA T R REL A RER LT FI N e 45
P=AE
P =54002 s =180 W
% DIEEINN 180 Wo

RS

1. (c) The work done by the truck in lifting a different rock is 5800 J.
The truck lifts the rock in a time of 7.4 s.

Calculate the power of the truck in lifting the rock. Include the unit.
(2025 475 0625/33 552/5i(c))
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2. A student uses an electric motor to lift a load. Fig. 4.1 shows the arrangement.

cable to motor motor shaft
power supply

bench

string

A

Fig. 4.1 (not to scale)

(b) The student uses the motor to lift a different load. The motor does 80J of work when it lifts
this load. It takes 5.0's to lift the load.

Calculate the power output of the electric motor.
(2023 ¥ 7 0625/31 45415i(b))

3. An electric car is charged overnight. In 8.0 hours, 180 MJ of energy is transferred.
What is the power of the charger?

A 6.3kW B 380kW C 23MW D 1400MW
(2023 %425 0625/12 £510/81)

4. A pump does 460 000 J of work to raise water to fill a tank. It takes 7 minutes to fill the tank.

What is the power of the pump?

A 1.1kW B 66kW C 3200kW D 190000kwW
(2023 2= 0625/21 4510/5)
(= ThERMEKREE )
EUER RN A TS AR, PR AN P =Y g P=AZ,
CHIRMFpL A, P=2/E= : PHAW. t s, ERHALN .
PR, 1min=__ s,

#zz: Pt; J; 60

08 HBIThER. R R PTRAERE, JBE P =2, W4,

A boy produces an average useful power output of 60 W as he rides his bicycle for 2.0 minutes.
How much useful energy does he transfer?

A 050J B 30J Cc 120J D 7200J
(2025 2= 0625/12 251150)
fid: i P=2%E=Pt
t=2.0x60=120s
E =60 x 120 = 7200 J

ik Do
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5. A 60 W lamp operates at normal brightness for 2.0 minutes.

How much energy is transferred by the lamp?

A 0.50J B 30J C 1204 D 7200J
(2024 475 0625/11 35274)

6. (b) A15W lamp is switched on for 5.0 minutes.

Calculate the electrical work done in the lamp circuit during this time.
(2024 47 0625/31 43455i(b))

=. TSR ENE )

ThERFRENIT RN SERA B RIIRER, P =Y = AL, WEAEStAHR R
—id .

S50 R M B IR ANAZER, W= Fs; MIIRERAHt =5,

WERA R IRE TR SRR FORA/NIURN DIFRBAC W, RERAAN T, IR
AT R s0

1kW h=3.6 x 105 J, FERIIZ N1 KWHIBRETEL hN R IFE R,

L8 SEIN ) R

AN B H M. ARSI, SIhE. fEE. 2E. kKWhE, BEP =T,

A man applies a force of 40N to push a box along the floor.

'y
Y

4.0m

How much power is required to push the box 4.0 m in 3.0 seconds?

A 33W B 30W C 53W D 480W
(2024 B Z= 0625/11 457550)

& 5B, |W = Fsfd

W =40 x 4.0 = 160 J

P =Y

P =10 ~53W

ik C.
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7. What is the relationship between the power of a motor, the force exerted by the motor, the
distance moved by the force and the time taken?

distance moved x time taken
force

A power =

B power = force x distance moved x time taken

force x time taken

C power= —
distance moved

force x distance moved

D power= -
time taken

(2024 425 0625/13 #510/81)

8. Fig. 3.1 shows a simplified diagram of a solar cell.

negative contact

black coating

positive contact

conducting material
in solar cell

Fig. 3.1

(c) 0.72kW of light is incident on the solar cell in Fig. 3.1. The cell has an efficiency of 75%.

(i) Calculate the output power of the cell.
(ii) State the meaning of the term kilowatt-hour (kWh).

(iii) Energy is produced by each solar cell for an average of 6 hours per day. A household
uses approximately 7400 kWh of electrical energy per year.

Calculate the number of solar cells needed to produce energy for one household. Give
your answer as a whole number of solar cells.

(2025 &-2Z= 0625/41 #5378i(c))
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Fig. 9.1 shows a mobile phone (cell phone) being charged on a wireless charging plate.

primary coil in
charging plate

secondary coil in
mobile phone

Fig. 9.1

(b) The maximum energy stored in the battery of the mobile phone is 0.012kWh.
(i) Show that this maximum energy is 4.3 x 10*J.

(i) The charging plate in Fig. 9.1 has a useful output power of 15W.

The phone manufacturer claims that the battery can be charged to 50% capacity in less
than 30 minutes.

Show that this claim is true.
(2024 B 75 0625/43 5591i(b))

10. A farmer uses a rope to lift a barrel of fruit from the ground to a platform, as shown in Fig. 2.1.

ground

Fig. 2.1

(b) The farmer wants to make the process faster. He buys a machine to lift the barrels of fruit.
(i) The output power of the machine is 75W.
The work done in lifting a barrel of fruit onto the platform is 450 J.
Calculate the time taken for the machine to lift a barrel of fruit onto the platform.

(ii) The machine uses an electric motor. The farmer installs some wind turbines to supply
electrical power for the farm.

Suggest one environmental reason for using wind turbines rather than using a diesel

(fossil fuel) generator.
(2023 &7 0625/33 4521i(b))
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CII ERFRMOEREZBM_  XKFRAp=4.

Arh FODEEAERERME L, Ak Y IEEKCOPE E EAZ AR R B IR, F 4%
TR B,

W FH N AR m> i, p B8R , 1Pa=1X,

B I R Pa (WAHR)
0N EHRIUERRE X B, SR TR R, eIk p = £

[ —. %\ p=FIA FI {7 |

A skier is standing still on a flat area of snow.

The totzgl weight of the skier is 550N. The total area of his skis in contact with the ground is
0.015m".

What is the pressure exerted on the ground by the skier?

A 0.83N/m? B 8.3N/m? C 3700N/m? D 37000N/m?
(2025 2= 0625/12 2513 550)
i PR IEE K EFE L, FHZEWENSETIREEWEE, i F =550 N,
Hp=14 %
p =550551c—
pr3.7x 1045
Wik Do
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1. Which unit is a unit of pressure?

A kg/m? B kg/m? C Nm D N/m?
(2025 425 0625/12 451085)

2. How is pressure defined?
A area per unit force
B force per unit area
C mass per unit area

D mass per unit volume
(2024 &7 0625/13 4511/5)

205



(b) A different metal block is lying on the ground, as shown in Fig. 3.2.

; 0.54m i
0.18m/¢: :

-

ground

Fig. 3.2 (not to scale)
The weight of the metal block is 890 N.

Calculate the pressure on the ground caused by the block in the position shown in Fig. 3.2.
(2025 ¥ 7 0625/32 45315i(b))

Which situation is not explained by the equation P = %?

A using a longer spanner than normal to undo a tight nut

B hammering a nail into a piece of wood

C tractors using wide tyres in a muddy field

D a sharp kitchen knife cutting vegetables more easily than a blunt one
(2025 &7 0625/11 #310/5)

(Z.BREG—HEFX )
R NE RS TAN Y/ U - TR K k- LT 2 <

JEsE ., Hp FOSEEARATHEMEN T, A SR Yok eKor b I HAb
BETT N, FETYERET.
FEBRI bR AL 1 Pa= 10,

WL P IR R PIORI SO T 0BT, B lem? = w7
BR: |EMEM: p= G 107
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Fig. 3.1 shows a computer on the surface of a desk.
J—
computer—_|

E'J surface of desk
—_— | ® \/

\Q

Fig. 3.1

(a) The weight of the computer is 48N.
The area of the computer in contact with the surface of the desk is 20 cmZ.

Calculate the pressure due to the computer on the surface of the desk.

(2024 75 0625/32 53 5i(a))
fi#: ALK R b, EX RN E S TE), W F=48N,
A =20cm? =20 x 1074m?2 = 2.0 x 10~3m?2,

Hip=4%1#H
— 48 _ 4 _ N
p—W—24X10 Pa—2.4mo

B JEBEN 2405,
APSEE

5. Fig. 3.1 shows a cross-section through the centre of a solid cone and a cross-section through the
centre of a solid cuboid. The cone and the cuboid are placed on the ground as shown in Fig. 3.1.

The solid cone is more stable than the solid cuboid.
The symbol x indicates the position of the centre of gravity of each object.

cone cuboid

ground

Fig. 3.1

(b) The weight of the solid cuboid is 48 N. The area of the solid cuboid in contact with the ground
is 32cm?.

Calculate the pressure exerted by the solid cuboid on the ground.
(2025 7 0625/32 4531i(b))
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Fig. 5.1 shows an empty metal cylinder.

metal cylinder

ground

Fig. 5.1

(c) The weight of the metal cylinder is 420N. The area of the metal cylinder in contact with the
ground is 300 cm?2.

Calculate the pressure on the ground due to the metal cylinder.
(2025 47 0625/31 455/i(c))

Fig. 2.1 shows the horizontal forces acting on an ice skater. The ice skater is moving forwards.

ice skater

backward force = 45N -€—————— ——p forward force = 80N

skate

edge of skate in contact with the ice

Fig. 2.1

(b) The weight of the ice skater is 700 N.
The area of the skate in contact with the ice is 6.2cm?.
Calculate the pressure on the surface of the ice exerted by the skate. Give your answer to
two significant figures.
(2025 &7 0625/32 55215i(b))
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8. A person pushes a pushchair. A young child rides in the pushchair. Fig. 2.1 shows horizontal
forces acting on the front wheel of the pushchair.

30N 10N
Fig. 2.1 (not to scale)

(a) Calculate the resultant of the horizontal forces shown in Fig. 2.1.
(c) In (a), the weight of the pushchair and child is 240 N.
The total area of contact with the ground is 38 cm?.
Calculate the pressure on the ground due to the pushchair and child.

(2024 %25 0625/31 45215i(c))

(=. AEPEREEER )

IERFERE AR IR LN, p=4, K FREEEN, AN
s 3 g o B , 1 Pa=1N/m?; JFEIF, JIRITEIRR D SR FHAH EL0H B A B o
] — Wk LA R SR T RCEL . TEJIAR IR B, gk i oA RIS gy

yill 2t ey i A
EE PR wbR (Pa): b

& 27 JRCAE RS0 (s N e YT A R N iy A1) ot 2l S 1 LTI A

f3iln 3 A woman has a weight of 600 N. She stands on a horizontal floor. The area of her feet in contact
with the floor is 0.050 m.

What is the pressure she exerts on the floor?

A 1.2x10°N/m?
B 24x10°N/m?
C 1.2x10*N/m?

D 24x10*N/m?
(2023 5 2= 0625/11 451350)
i YA AT MU ) e 4 T HE ), i F =600 N.
Hp=517
P = 5085 = 1.2 x 10*N/m?,

Wik Co
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9. Fig. 5.1 shows a metal block at room temperature on a table.

metal block

table

Fig. 5.1

(c) The weight of the metal block is 26 N. The area of the metal block in contact with the table is
42cm?.

Calculate the pressure on the table due to the metal block.
(2024 B 7 0625/32 45555i(c))

10.  Why is it easier to push a sharp nail, rather than a blunt nail, into a piece of wood?
A The sharp nail exerts a larger force on the wood.
B The sharp nail exerts a smaller force on the wood.
C The sharp nail exerts a larger pressure on the wood.

D The sharp nail exerts a smaller pressure on the wood.
(2023 475 0625/13 £51140)

1. (a) Fig. 3.1 shows a person moving across an ice-covered pond to reach a ball on the ice.

X
ice ——— —v——- e B ——
Fig. 3.1

Explain why this way of moving across the ice is safer than walking. Use your understanding
of pressure in your answer.

(2023 7= 0625/42 £5375i(a))
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12.  The diagram shows a solid block resting on a bench. The dimensions of the block are shown.

. 40cm
. _M—N
wen2a

A

R bench
80cm P

On which labelled surface should the block rest to produce the smallest pressure on the bench?

A P
B Q
C R

D P, Q and R produce the same pressure
(2025 7 0625/12 5512550)

(o S a5%EREEMER

FEimFEnEEERAERMER LW, XA, Hep FOAET, A BB
YA IR AT ST b LT HAR B B AN I, A0 SRR T R ) R/ TR S
BoAgimny, SEMmARy _  BOREASERATEK F =pAS A= %o

F RASH, BBk, EaRM/N: EORAY SIHAE |, 1Pa=1L%,

Bk p=5: BEAERZA; Pa

N A H MBS A AR R R R EEIARI , SRR AR

{13 4 A student has a battery-powered torch. Fig. 3.1 shows the torch.

base of torch

Fig. 3.1

(c) The student places the torch on its base on a shelf. The area of the base of the torch is
44 cm?. The weight of the torch is 8.5N.

Calculate the pressure on the shelf due to the torch.
(2023 H 2 0625/32 #3355i(c))
B UMAREIETEAKCPR b, BAIRANETES, F=85N,
Hp=4%#
p=252=0191;,

% E3RA 0192

cm? ©
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13.  (b) Fig. 3.1 shows another boy sitting on a solid block of wood.

block of wood

ground

Fig. 3.1

The total weight of the boy and the block is 1200 N.
The area of the block of wood in contact with the ground is 0.16 m2.

Calculate the pressure exerted on the ground.
(2024 475 0625/33 £5355i(b))

14.  An elephant of weight 45000 N stands with all four feet on the floor.
The average pressure on the floor due to the elephant foot in contact with it is 34 000 Pa.

What is the area of each foot of the elephant?

A 0.19m? B 0.33m? C 0.76m? D 13m?
(2024 425 0625/21 511450)

15. The diagram shows a rectangular metal block with dimensions 2.5cm x 3.0cm x 4.5cm. The
block is resting on the ground.

The block exerts a pressure of 0.23N/cm? on the ground.

- NOT TO
SCALE
3.0cm o
Y _/2.5 cm
I I
~ 45cm
What is the weight of the metal block?
A 0.020N B 1.7N C 26N D 31N

(2024 %25 0625/12 4:8180)
16. A solid cube has sides 0.50 m long and a mass of 120kg. It stands on the ground on one face.
Which pressure does the cube exert on the ground?

A 480kg/m’ B 960kg/m? C 4700N/m? D 9400N/m?
(2023 B Z= 0625/13 2513/5)
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(a) (i) Define pressure.

(ii) Describe how pressure in a liquid varies with its depth and with its density.
variation with depth

variation with density
(2023 E 2= 0625/43 552/i(a))
f: () SRR AR eI A L, Bl p = &
(i) H1 Ap = pgAh 15, WIABE—ER, REBK, EBEK: RKE—EN, BIREEBRK, KRBk,
B WA ESRIE IR G R MG R, % B KIMHE K o

RS
1. Which row describes how the pressure beneath the surface of a liquid depends on the depth
below the surface and on the density of the liquid?
depth below surface density of liquid
A pressure decreases pressure decreases
with increasing depth with increasing density
B pressure decreases pressure increases
with increasing depth with increasing density
C pressure increases pressure decreases
with increasing depth with increasing density
D pressure increases pressure increases
with increasing depth with increasing density

(2024 2= 0625/13 ZH8/E)

2, When a diver swims down from the surface of the water to a depth of 10m, the pressure
experienced increases from 100 000 N/m? to 200000 N/m?.

Which statement explains this increase in pressure?
A The density of the water increases with depth.
B The gravitational field strength increases with depth.

C The weight of water above the diver increases with depth.
D

Water cannot be compressed.
(2023 &2 0625/11 451155)
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3. Two beakers are filled to the same depth, one with water and one with oil.
The density of water is 1000 kg/m?®. The density of oil is 920kg/m?.

In which position is the pressure the greatest?

3 ( 3 (
A C
water oil
\\ //
B D

(2025 475 0625/22 #59%5)

4. A tall cylinder is partly filled with two liquids, which do not mix. The two liquids have different
densities. A student measures the pressure due to the liquids at different depths.

position P (

liquids with
different densities
position Q

—

Which graph shows how the liquid pressure varies between positions P and Q?

A B
/ /
) aQ ‘ Q
pressure pressure
P > P >
depth depth
Cc D
A Q A
pressure pressure
P Q
P > >
depth depth
(2025 F£7E 0625/22 55710)
(=. A pghAh EEEE )
RN IR R S R 220 Ah I, RS ERES . HH p AIRIREEE,
g NE IR
BRI AR, RBEBR, WA SRR W —R AL, WA REBOR, WA Rk .
p~ g~ Ah BIEAISR5] _~ Nkg™'s m, Fifd Ap BELLA Pao

st T RS R s AD TS A IR . Ap A 72 S TR
%% Ap = pgAh; kgm™®
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A dam holds water in a reservoir. The height of the water in the reservoir is 15m.
dam
\
water ir_1 15m
reservoir
Y

The density of water is 1000 kg/m?.

What is the pressure due to the water at the bottom of the dam?

A 6.8Pa B 1500Pa C 15000Pa D 150000Pa
(2023 B 2= 0625/21 #513550)
fi# KA KR R SRR, BURS/KER B EREZN Ah =15 m.
HH VR A e 5 % R A5
Ap = pgAh
=1000 x 10 x 15
= 150000 Pa.
HIE Do
X943

5. Four tanks contain water to the depths shown.
At the bottom of which tank is the pressure due to the water greatest?

A B C D

10cm] gch 80m1 7cm¢_

(2024 %475 0625/23 #51158)

6. An object is a depth h below the surface of a liquid. The pressure due to the liquid at this depth is
p. The gravitational field strength is g.

What is the density p of the liquid?

h
g hg
(2023 425 0625/22 2511581)

7. The equation Ap = pgAh can be used for a liquid.
What is the meaning of the term p?
A pressure due to the liquid
B density of the liquid
Cc

total pressure due to the liquid and the air above the liquid

D density of an object placed in the liquid
(2024 H 7 0625/22 4:85)
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Fig. 4.1 shows a bottle part-filled with water. The air inside the bottle is at the same pressure as
the air outside the bottle. The bottle and its contents are at room temperature.

bottle

/air

water

Fig. 4.1

(c) Another plastic bottle is filled to the top with water. The height of the bottle is 40.0cm. The
density of water is 1.0 x 103kg/m3.

Calculate the pressure difference between the top and bottom of the water.
(2023 47 0625/42 55415i(c))

(= B EmEnINEIER |
VRS P R G R PR B 2 VA B R R IR A . s WRER IR BRI ,
R, AT AR HP py KRR SN R .

TR A _EZERE SR o JEHE. G EERIREL Y HAL5) 5 % Pay kg/m?® Al m.
H%: Ap=pgAh; Ap=py —py; F=A4pA

AH B TREE . B BERUG R SR , SEisl R AN, i Ap = pgAh KRN .

An oil tank has a base of area 2.5m? and is filled with oil to a depth of 1.2m.
The density of the oil is 800 kg/m?®.

What is the force exerted on the base of the tank due to the oil?

A 940N B 2400N C 9400N D 24000N
(2023 75 0625/22 451455)

fi s AR IR R AL A AT
Ap = pgh

=800 x 9.8 x 1.2

= 9408 Pa

H F = ApAf§

F =9408 x 2.5

= 23520 N

~ 24000 N

Hii% Do
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9. An object taken underwater will be damaged if the total pressure acting on it is greater than
2.1 MPa.

What is the maximum depth that the object can be taken underwater before it breaks?
atmospheric pressure = 101000 Pa

density of water = 1000 kg/m?®

A 10.3m B 204m C 214m D 225m
(2024 B 75 0625/23 45855)

10. (a) (i) Arectangular glass tank contains 3.0m3 of liquid. The mass of the liquid is 2800kg.
Calculate the density of the liquid.

(ii) A metal block is placed in the tank and it sinks to the bottom. The top surface of the block
is 1.1m below the surface of the liquid.

Fig. 4.1 shows the block on the bottom of the tank.

liquid

T~

metal block —_|

/0.30m

- »

0.45m

Fig. 4.1

Calculate the force exerted by the liquid on the top of the block.
(2025 475 0625/43 4545i(a))
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. (b) Fig. 3.2 shows a side view of the pond with a layer of ice floating freely on the water.

-T—ice

pond—

0.45m
—+——water

X

Fig. 3.2

The surface area of the pond is 5.0m?2.
The mass of the ice is 690kg.

The density of water is 1000kg/m?.
Point X is 0.45m below the ice.

Calculate the pressure at point X due to the ice and the water.
(2023 F 7 0625/42 435i(b))

12. Liquids are difficult to compress whereas gases can be compressed easily.

(b) Fig. 3.1 shows a rectangular block floating in water. The density of the water is 1000kg/m3.

rectangular block

atmosphere

. y . y

water

0.087m

base

Fig. 3.1

The area of the base of the block is 0.014m?. The base of the block is at a depth of 0.087m
below the surface of the water.

(i) Show that the pressure due to the water at the base of the block is approximately 850 Pa.
(ii) Calculate the force F on the base of the block caused by the pressure given in (b)(i).

(iii) Force Fis equal to the weight of the block.

Calculate the mass of the block.
(2023 &7 0625/41 55355i(b))
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