1 Alorry is travelling along a straight, horizontal road.

The graph is the distance-time graph for the lorry.
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Using the graph, determine the speed of the lorry at time t = 30s.
Speed = ..o [2]

[Total: 2]
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A model train is travelling along part of a model railway track.
The graph is a speed-time graph for this model train as it travels along part of the track.
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Determine the total distance travelled by the train on this part of the track.
distance = .....ccccoeeiiiiiiiiinnnns m [4]

[Total: 4]



3 The graph is a speed-time graph for a vehicle accelerating from rest.
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Determine the distance travelled by the vehicle between time = 120s and time = 160 s.

distance = .....cccooiiiiiiii, [3]

[Total: 3]
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5

There is no atmosphere on the Moon.

A space probe is launched from the surface of the Moon. The graph is a speed-time graph of the
space probe.
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Calculate the distance travelled by the space probe from time = 200 s to time = 300s.

distance = .....cccviiiiii e, [3]
[Total: 3]

The diagram shows the axes of a speed-time graph for an object.
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(@) The object has an initial speed of 50 m/s and decelerates uniformly at 0.35 m/s? for 100s.
On the diagram, draw the graph to represent the motion of the object. 2]

(b) Calculate the distance travelled by the object from time = 0 to time = 100 s.

distance = ..o [3]

[Total: 5]
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The graph is a speed-time graph for a vehicle accelerating from rest.
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Without calculation, state how the acceleration at time = 100 s compares to the acceleration at
time = 10s.

Suggest, in terms of force, a reason why any change has taken place.

[Total: 3]



7 The graph is a speed-time graph for a vehicle accelerating from rest.
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Calculate the acceleration of the vehicle at time = 30s.

acceleration = .......c.ooviiiiiiiii e [2]
[Total: 2]

8 The diagram shows the axes of a distance-time graph for an object moving in a straight line.
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(@) 1. On the diagram, draw between time = 0 and time = 10s, the graph for an object moving
with a constant speed of 5.0 m/s. Start your graph at distance = 0 m.

2. State the property of the graph that represents speed.

(b) Betweentime = 10s and time = 20 s the object accelerates. The speed attime =20sis 9.0m/s.

Calculate the average acceleration between time = 10s and time = 20 s.

acceleration = ........ocoooiiiiiiiiiii, [2]
[Total: 4]
A cyclist is racing around a track.
The length of the track is 250 m.
The cyclist goes around the track four times (four laps). This takes 80.0 seconds.

Calculate the average speed of this cyclist.

average speed = ... m/s [4]

[Total: 4]



10 Some cyclists are racing around a track.

The graph is a speed-time graph for one cyclist.
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Calculate the distance travelled by the cyclist in the first 5 seconds.

distance = ... m [3]

[Total: 3]



11 A car accelerates from rest and travels a distance of 100 m in 10 seconds.

Which speed-time graph represents the motion of this car?

speed speed 207 " :
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speed speed
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0 : 0 :
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[1]
[Total: 1]

12 A student determines the speed of three cars on a straight road.
The student measured the time for the cars to travel 50 m.

(@) The table shows the measurements.

car distance travelled/m time taken/s
A 50 3.2
50 4.0

C 50 3.6




1

(i) Without calculation, identify the fastest car and the slowest car.

Complete the table.
car

the fastest car

the slowest car
[2]

(ii) Calculate the speed of car B.
SPEEA = i m/s [3]
(b) (i) Estimate the time, in minutes, for car C to travel 5000 m.

estimated time = ..............l. minutes [2]

(ii) Explain why your answer in (b)(i) may not be the same as the actual time taken for the
car to travel 5000 m.

[Total: 8]

13 The speed-time graph shows a ship starting to move.
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(a) Describe the motion of the ship during each section of the graph.

PRSPPI
PSPPSR
O P PSP PP PPPPPPPRPPPPRP
D OO PP PP PP PPPO
........................................................................................................................................... [4]
(b) Determine the distance travelled by the ship in section B of the graph.
distance = ... m [3]

[Total: 7]
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14 A student determines the average speed of a bubble rising through a liquid at constant speed.

When the student starts the stopwatch the bubble is at position P.

After 2.0 s the bubble is at position Q.
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What is the speed of the bubble between P and Q7?

A 32cm/s

B 3.7cm/s

C 6.4cm/s

D 7.4cm/s

[1]

[Total: 1]
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15 On Earth, a ball is dropped and falls 2.0m in a vacuum.

The acceleration of the ball at 1.0m is 10m/s”.
B ball
—0.5m

—1.0m

—1.5m

—2.0m

What is the acceleration of the ball at 0.5m?

A 50m/s? B 10m/s? C 15m/s? D 20m/s?
[1]
[Total: 1]

16 Which distance-time graph represents a body whose speed is decreasing?
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distance / distance
0 > 0 >
0 time 0 time
C D
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distance /’ distance
0 > 0 -
0 time 0 time

[1]

[Total: 1]
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17 A skydiver reaches terminal velocity. Then he opens his parachute.
What happens to the skydiver as the parachute opens?

A There is a decrease in weight.
B There is acceleration upwards.
C Thereis an increase in speed.
D

There is movement upwards.
[1]
[Total: 1]

18 The diagram shows students about to start a 50.0 m swimming race.

(@) The length of the pool is 50.0 m.

Name a suitable piece of equipment that could be used to measure the length of the pool.

(b) The race starts and the students swim to the end of the 50.0 m pool.

The diagram shows the times recorded on the stop watches for the winner and the swimmer in
second place.

winner second place

min s 1_(1)65‘ m'ln s 1_(1)65‘
b e U2 ==
i, 20 5 | (DB
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(i) Determine the time taken by the winner to swim 50.0 m. Use information from the
diagram.

WINNEr's tiMe = ... s [1]

(ii) Calculate the average speed of the winner.

average speed = ... m/s [2]

(iii) Calculate the time difference between the winner and the swimmer in second place.

time difference = ... s [1]
[Total: 5]
19 A woman drives a car from town A to town B. She stops at a garage during her journey.

The distance-time graph for the journey is shown on the graph.

120

distance/km 0 . town B

80

AN

60

40

N
AN

20

town A

AN

AN

0

0 0.5 1.0 15 2.0 2.5
time/h



17

(a) (i) Determine the total time for the whole journey.

(iii) Determine the distance between town A and town B.
distance = ..., km [1]

(iv) Calculate the average speed of the car between 0 and 0.75h.

average speed = ......cccciiieeeeeenns km/h [3]

(b) The speed of the car before stopping at the garage is different from its speed after stopping
at the garage.

Describe this difference in speed and explain how the graph shows it.

[Total: 8]

20 Three racing cars, A, B and C, all accelerate steadily and then continue at a constant speed. The
graph gives information about the movement of car A and car B at the start of the race.
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(a) State the maximum speed of car A.
........................................................................................................................................... [1]
(b) Calculate the distance travelled by car B when accelerating.
distance = ... m [3]
(c) Car C has a greater acceleration than car A, but it reaches a lower constant speed than
car B.
On the graph, draw a line to show the movement of car C.
[2]
[Total: 6]

21 The diagram is the speed-time graph for an ice skater.
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(a) Explain what is meant by deceleration.

(b) Use the graph to determine

(i) the distance travelled between times t=3.0sand {=6.0s,

distance = ... [2]



20

(ii) the deceleration between times t =3.0s and t =6.0s.

deceleration = ... [2]

(c) (i) State what happens to the size of the deceleration after t = 6.0s.

[Total: 7]

22 In alaboratory, a ball is dropped in a vacuum and falls 200 cm.

ball \Q
— Ocm

—50cm
rule —100cm

—150cm

— —200cm
|

Which statement describes the acceleration of the ball?

A Itis greater at 10 cm than at 200 cm.
It is greatest at 200 cm.

It is smaller at 50 cm than at 100 cm.

O O W

It is the same value at 50cm as at 150 cm.
[1]

[Total: 1]
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24

21

A car travels 100km. The journey takes two hours. The highest speed of the car is 80km/h, and
the lowest speed is 40km/h.

What is the average speed for the journey?
A 40km/h B 50km/h C 60km/h D 120km/h
[1]
[Total: 1]
In the past, burning candles were used as timers.
A boy carries out an experiment to make his own timer using a burning candle.

The figure (not to scale) shows the length of the candle, and the clock he used, at the start of the
experiment and at the end of the experiment.

start of the experiment end of the experiment
clock clock

AN \
11:50 14: 05

L —
candle at = | 5.0cm ' T
the start candle at \ 3.2cm

the end ’ l
(@) Use the figure to complete the table.
time at start of the experiment
time at end of the experiment
time for which the candlewas  |................. hours .....cc........... minutes

burning

[2]
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(b) The difference in the length of the candle from the start to the end of the experiment was
1.8cm.

Calculate the rate, in cm/hour, at which the candle burns.

rate = .. cm/hour [2]

(c) The boy estimates that he would need a candle about 24 cm long, of the same material and
diameter, to make a candle timer that would last at least one day.

State whether the boy’s estimate is correct. Give a reason for your answer.

[Total: 6]
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25 A caris travelling at a speed of 15m/s. The driver applies the brakes and brings the car to a stop.

The figure represents the last part of the journey.
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Calculate the distance travelled by the car as it slows down.

distanCe = ... m [2]
[Total: 2]

26 A girl cycles to meet a friend. The distance-time graph for her journey from start to finish is shown
in the figure.
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(@) How far does the girl travel from start to finish?
distance = ...........cc . [1
(b) Calculate her average speed, in m/s, for the whole journey.
average speed = ... m/s [3]

[Total: 4]
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27 A caris travelling at a speed of 15m/s. The driver applies the brakes and brings the car to a stop.

The figure represents the last part of the journey.
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On another occasion, the car is travelling at the same speed of 15m/s when the driver sees a
hazard ahead. She uses emergency braking to stop the car in 2.0 seconds.

On the figure, draw the speed-time graph for the emergency stop. [1]

[Total: 1]
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28 The figure shows a distance-time graph for a falling object.
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State and explain what the graph shows about the motion of the falling object.

[Total: 2]
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29 A girl cycles to meet a friend. The distance-time graph for her journey from start to finish is shown
in the figure.
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Which section of the graph shows the girl travelling at the fastest speed?

between ............ and ............ [1]

[Total: 1]
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30 The carin the figure is travelling along a road on which there is a speed detector.

The speed detector consists of two parallel strips attached to the road and connected to a timer.

detector
strips

The speed detector strips are 0.50m apart. The time interval between the car hitting the first strip
and the second strip is 0.040s.

Calculate the average speed of the car between the strips.

[Total: 3]
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31 The figure represents a wave in a water tank. Five distances are shown, labelled A, B, C,
D and E.

The speed of the wavefronts is 7.5cm/s.

Calculate the distance moved by a wavefrontin 4.0s.

distance = ... cm [2]
[Total: 2]
32 An experiment is carried out to find the acceleration of free fall.

A strip of paper is attached to a heavy object. The object is dropped and falls to the ground, pulling
the paper strip through a timer. The timer marks dots on the paper strip at intervals of 0.020s.

The figure (not to scale) shows a section of the paper strip with the first three dots marked. The
first dot on the paper strip, labelled A, is marked at the instant the object is dropped.

0.0076m

° °
A 0.0019m

paper strip

State how the dots on the paper strip show that the object is accelerating.

[Total: 1]

33 Acartravels along a straight, horizontal road at a steady speed of 36 m/s. The total resistive force
on the car is 2800 N, as represented on the figure below.
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36m/s
= “ —

AL I8 N
2800N ﬁg\\m\
resistive . ! driving

force force
(a) The speed of the car is constant at 36 m/ s.
What is the value of the driving force?
driving force =.......cccccciiinnn N [1]

(b) Later in the journey, the car’s speed decreases uniformly from 36 m/s to zero in 18s.

(i) On the axes in the figure below, sketch the speed-time graph for the motion of the car
during these 18s. Mark 36 m/s and 18s clearly on your graph.

A

speed
m/s

time/s
[3]

(ii) Determine the distance travelled by the car in these 18s.

distance =.......ccccceeeiiiiiii, m [3]
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[Total: 7]

34 Four school athletes are about to run a 100 m race, as shown in the figure below.

starter

starting pistol

timekeeper

100

B
winning line

The runners start at A, when the starter fires the starting pistol, and they finish at B.
(@) The winner takes 12.5s to run the race.

Calculate the average speed of the winner.

average speed =.......ccccevveevveennnn. m/s [3]

(b) Suggest one reason why the average speed of the winner is less than his top speed.

[Total: 4]

35 The figure shows a girl standing some distance away from a rock face. She has a flat piece of wood
in each hand.
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rock face

T Y=

When the girl bangs the two pieces of wood together, they make a loud sound. A short time later
she hears the sound again.

(@) The time interval between the two sounds is 1.8 s. Sound travels at 330m/s in air.

Calculate the distance of the girl from the rock face.

distance =.......ccccceeeiiiiiinnis m [3]
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(b) A boy standing very close to the rock face only hears one sound.

How long after the girl makes the sound does he hear this sound?

timeinterval =......................... s [1]
[Total: 4]

36 The figure shows the speed- time graph of a firework rocket as it rises and then falls to the ground.

rocket
moving
upwards

A

speed

0 B time

rocket

moving Y C D
downwards

The rocket runs out of fuel at A. It reaches its maximum height at B. At E it returns to the ground.
(a) State the gradient of the graph at B. gradient = ... 1

(b) State why the gradient has this value at B.

[Total: 2]
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37 Afree-fall parachutist jumps from a helium balloon, but does not open his parachute for some time.

The figure shows the speed-time graph for his fall. Point B indicates when he opens his parachute.

A
speed

0 time

State how the figure shows that the acceleration decreased between time t = 0 and the time to A.

[Total: 1]
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38 The figure shows the speed-time graphs for three different objects D, E, and F.

39

speed D

0 time

Describe the motion of each of the objects D, E and F by selecting the appropriate description from
the list below.

constant speed constant acceleration increasing acceleration stationary

F oottt e e e 2]

[Total: 2]

The figure shows the distance-time graphs for three different objects A, B and C.

distance

0 time

Describe the motion of each of the objects A, B and C by selecting the appropriate description from
the list below.

constant speed increasing speed decreasing speed stationary
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[Total: 2]

40 The figure shows a person bungee-jumping from a bridge. The person is attached to a long elastic
rope.

M strong fixed point

| — —|

\
rope
jumper
At one point during the fall, she reaches her maximum speed.
(a) State her acceleration at this point.
acceleration = ... [1]

(b) What can be said about the forces acting on her at this point?

[Total: 2]



