Motion — 2023 IGCSE Physics 0625

1. Nov/2023/Paper_0625/11/No.2
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

0 time/s

2. Nov/2023/Paper_0625/12/No.2 EE:
A student measures the average speed of a cyclist in a race. é
L/
Which quantities must she measure? \

A the total time taken to complete the race and the 1ir@ for the cyclist to reach her

highest speed
B the total time taken to complete the race and the l@ance travelled by the cyclist at her

highest speed ‘ @
the total time taken to complete the race @ al distance travelled by the cyclist
th

D the time taken to reach her highest sp@ e total distance travelled by the cyclist

| | | | | | |
0 1.0 20 3.0 40 50 6.0 7.0
time/s

She accelerates steadily from rest to 8.0m/sin4.0s.

How far does she travel in the last three seconds of her acceleration?

A 90m B 15m C 16m D 24m



4, Nov/2023/Paper_0625/13,23/No.2
A train is on a straight track. The graph shows how a quantity y varies with time.

'
Y

0 time
Which statements can be true?

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

2
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 trai @
A 1and2 B 1and4 C 2and3 n‘
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hrough a town.

5. Nov/2023/Paper_0625/21/No.2
The graph shows the speed of a car 1r

Which section of the graph rep| od when the car is decelerating?

time/s



6. Nov/2023/Paper_0625/21/No.3
An object reaches terminal velocity after being dropped and falling through air.

Which graph shows how its speed varies with time?
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eed of a cyclistin a race.

7. Nov/2023/Paper_0625/22/
A student measures the a

Which quantities mus
&

A the total‘ﬂ;étak
highest sp

B the total time taken to complete the race and the total distance travelled by the cyclist at her
highest speed

plete the race and the time taken for the cyclist to reach her

C the total time taken to complete the race and the total distance travelled by the cyclist

the time taken to reach her highest speed and the total distance travelled by the cyclist



8. Nov/2023/Paper_0625/23/No.3
The diagram shows a speed-time graph for a moving object.

'y
speed

0
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Which description of the object’'s motion is correct?

A decreasing acceleration

decreasing speed

B
C constant acceleration @
D constant speed eq




9. Nov/2023/Paper_0625/31/No.2
Fig. 1.1 shows a distance—time graph for a cyclist.
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Q Flg 1.1
(a) (i) Determine thé distance travelled by the cyclist between time = 0 and time = 100s.

distance travelled = ... m [1]

4

(ii) Calculate the speed of the cyclist between time = 0 and time = 100s.



(iii) Describe the motion of the cyclist between time = 100s and time = 250s.

(b) Fig. 1.2 shows the cyclist riding along a long straight road.

w

Z
109

N

Fig. 1.2 0*

The speed of the cyclist is 15 m/s. Determine the velocity of the cyclist.

&

velocity = oo MY S

Q,bQ O

[Total: 7]

¥, -

*



10. Nov/2023/Paper_0625/32/No.1
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.
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Fig. 1.1

(a) Using information from Fig. 1.1, determiné:

(i) the speed of the cyclist at time =6.08

maximum speed = ... m/s [1]

Speed = e m/s [2]
(ii) the maximum spej @ clist.

(b) (i)

€ 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.
o ] T=T =T g o= SRRSO PPP TP

L= T



(c) Determine the distance travelled by the cyclist between point A and point B.

distance = ..., M [3]
[Total: 9]




11. Nov/2023/Paper_0625/33/No.1
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 termine:

(i) the maximum speed us during the journey

Q Maximum SPEEA = ......ccviiiiieieeereeee e e e e e e e m/s [1]

(ii) the speed of the bus at time = 65s. On Fig. 1.1, show how you obtained this information.
A ¢

‘0

4

(c) Determine the distance travelled by the bus between time = 0 and time = 10s.

distance travelled = ... m [3]




(d) Fig. 1.2 shows the speed-time graph for another bus journey.
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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 t06.0m/s in a time of 5.0s.

On Fig. 1.2, draw the speed—time@ for the bus as it reduces its speed.

10

60

(2]
[Total: 10]



12. Nov/2023/Paper_0625/41/No.1

A girl holds a rubber ball out of a window of a tall building. The mass of the ball is 0.20 kg. The ball
is at rest 10m above a concrete path.

(a) Calculate the gravitational potential energy of the ball relative to the concrete path.

gravitational potential energy = ... [2]

(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.

ball—]

concrete path 0

Fig. 1.1

The speed of the b iaiely before it strikes the path is 14 m/s.

The speed of the diately after it strikes the path is 12m/s.

energy of the ball immediately after it strikes the concrete path.

*
(i) Céltulate t

KinetiC @Nergy = .....oeeeeeeeeeeeecee e e e e [2]

11



(ii) Show that the change in momentum of the ball when it bounces off the path is 5.2kgm/s.

[3]
(iii) 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.

- [2]
[Total: 9]

12



13. Nov/2023/Paper_0625/42/No.1
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.

(a) (i) Calculate the acceleration of the car.

acceleration = ... [2]

(ii) Explain in words what is meant by the term acceleration.

...........................................................................................................................................

..................................................................................................................................... [1]
(b) Thecartravelsat 13.0m/sfromt=3.2stot=120s.
(i) Plot the speed-time graph for the car from t =0.to{ = 12.0s.
14.0
speed 12,0
m/s
10.0
8.0
0
0 20 40 6.0 80 10.0 12.0 14.0 16.0
t/s
[2]

13



(ii) Determine the distance travelled by the car between t =0 and f = 3.2s.

distanCe = ....ccvveeiieee e [2)

(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.

o@

suggestion ......
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2
[Total: 13]
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14. June/2023/Paper_0625/11/No.2
The graph represents the motion of a vehicle.
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time/s
What is the distance travelled by the vehicle in 400s?
A 20m B 400m C 4000m D 8000m
0 b

15. June/2023/Paper_0625/11/No.3 0

The diagram shows a distance—time graph for an obj ving in a straight line.

12—~ ———@ ———————————————— Y
distance/m

time/s
*

oo
What is the a‘@ge tween X and Y?

A 020m/s 0.30m/s C 040m/s D 060m/s

15



16. June/2023/Paper_0625/12/No.2
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 e
0 =
0 time

16



17. June/2023/Paper_0625/12/No.3
The graph represents the motion of a car.

10
speed
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6
4
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0

time/s

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

A 2m B 10m C 25m D soeq

L
18. June/2023/Paper_0625/13/No.2

The speed-time graph shows the motion of an object. 0&

5_ _______

speed
m/s

time/s

How far does the obj
*
A 25m ¢ S

®

constant speed?

C 75m D 125m

19. June/2023/Paper_0625/13/No.3
A rock falls off a cliff onto a beach. The effect of air resistance on the rock is negligible.

Which row describes the acceleration and speed of the rock as it falls?

acceleration speed
A constant constant
B constant increasing
C increasing constant
D increasing increasing

17



20. June/2023/Paper_0625/21/No.3
The graph represents the motion of a vehicle.

7

speed
m/s

What is the distance travelled by the vehicle in 400s?

L/

N
O

A 20m B 400m C 4000m
21. June/2023/Paper_0625/22/No.3
The graph represents the motion of a car.
10
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How far has th::- car d between 0 and 5s7

A 2m B 10m C 25m

18

4 5
time/s

D 50m



22. June/2023/Paper_0625/23/No.1
The speed-time graph shows the motion of an object.

speed
m/s

o
13 2 = A

10

How far does the object travel at constant speed?

A 25m B 50m C 75m

23. June/2023/Paper_0625/23/No.3

An aircraft is moving at 60 m/s in a northerly/dire when a cross-wind from the east starts to
blow. The speed of the wind is 13 m/s.

What is the magnitude of the aircraft's hen the wind is blowing?

A 47ml/s B 59m/s 0 61m/s D 73m/s

19



24, June/2023/Paper_0625/31/No.1
A cyclist is travelling along a straight road. Fig. 1.1 shows the speed-time graph for the cyclist.
The graph is divided into four sections labelled P, Q, R and S.
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Fig. 1.1

(a) Calculate the distance travelled by the cyclist in sectioh,P from time = 0 to time = 100s.

@gce travelled = ... M [3]

(b) Describe the motion of thgclist in each of sections Q, R and S shown in Fig. 1.1.

(3]
(c) The cyclist is moving north along the road.
Determine the velocity of the cyclist at time = 300s. Include the unit.
VEIOCITY OF CYCHIST = .t ae e e e [2]
[Total: 8]
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25. June/2023/Paper_0625/32/No.2(a, b)
Fig. 2.1 shows the speed—time graph for a cyclist.
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Fig. 2.1
(@) InFig. 2.1, the sections ST, TW, WX, XY and YZ indicate stages of the cyclist’s journey.
State one section which shows the cyclist moving with:

(i) constant speed

(ii) constant deceleration Q

(iii) constant non-zero acceleration.
RPN - [1]
;f::%
(b) Calculate the dis ravelled by the cyclist in section ST.
distance travelled = ... m [3]

21



26. June/2023/Paper_0625/33/No.1

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.
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Fig. 1.1
(a) Determine the distance between:
(i) the engineer’s home and her office cevreeeenee. KM [1]
(ii) the engineer’s office and her friend’s house. — Il
(b) Determine the time taken to travel e@:
(i) the engineer’s home anc@ e vveereeeen D[]
(ii) the engineer’s offi her friend’s house. veemeeemenn D[]
(c) Calculate the speed of the ear between time = 7h and time = 10h.
D 4
;f::%
speed = ... kMK [3]
[Total: 7]
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27. June/2023/Paper_0625/41/No.2
Fig. 2.1 shows a motorcyclist accelerating along a straight horizontal section of track.

N

Fig. 2.1
The motorcyclist and motorcycle have a combined mass of 240kg.

(a) On the straight horizontal section of the track, the motorcyclist rates from rest at
7.2m/s?,

(i) The motorcyclist reaches the end of the straight secﬁnéc n5.3s.

Calculate the speed of the motorcyclist at the en &e traight section.

(ii) Calculate the resultant foQ :!e motorcyclist and motorcycle on the straight section
of track. 0

resultant force = ... [2]

23



(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)

24



28. June/2023/Paper_0625/43/No.1(c, d)
Fig. 1.1 shows a balloon filled with helium gas.

Fig. 1.1

The mass of the balloon is 120kg. :‘e

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

Calculate the velocity of the balloon after 8.0s. 0

R

o
X

Q VEIOCIY = e
elled by the balloon in the first 8.0s.

AIStANCE = oo

(d) Calculate the di

£
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