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Questions in this set

9702/12 M22 Q5 • 1 mark p.4
How can the acceleration of an object be determined? A from the area…
9702/13 N21 Q6 • 1 mark p.6
The graph shows the variation with time of the acceleration of a car.…
9702/13 J21 Q6 • 1 mark p.9
The diagram shows a velocity–time graph for a car. 12 10 8 6 4 2 0 0 1…
9702/12 J24 Q6 • 1 mark p.12
A car travels along a straight horizontal road. The graph shows the…
9702/11 J22 Q5 • 1 mark p.15
The curved line PQR is the velocity–time graph for a car starting from…
9702/1 22 Q6 • 1 mark p.18
A radio-controlled toy car travels along a straight line for a time of…
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Questions in this set

9702/11 N22 Q5 • 1 mark p.21
A particle accelerates from rest. The graph shows the variation of the…
9702/12 M23 Q6 • 1 mark p.24
The graph shows the variation with time t of the displacement s of an…
9702/12 N24 Q4 • 1 mark p.28
The graph shows how the acceleration of an object moving in a straight…
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5 How can the acceleration of an object be determined? 

A from the area under a displacement–time graph 

B from the area under a velocity–time graph 

C from the gradient of a displacement–time graph 

D from the gradient of a velocity–time graph 
 
 
6 A sprinter takes a time of 11.0 s to run a 100 m race. She first accelerates uniformly from rest, 

reaching a speed of 10 m s–1. She then runs at a constant speed of 10 m s–1 until the finish line. 
 

What is the uniform acceleration of the sprinter for the first part of the race? 

A 0.5 m s–2 B 0.91 m s–2 C 1.7 m s–2 D 5.0 m s–2 
 
 
7 A single horizontal force F is applied to a block X which is in contact with a separate block Y, as 

shown. 
 

F
X

Y

 
 

The blocks remain in contact as they accelerate along a horizontal frictionless surface. Air 
resistance is negligible. X has a greater mass than Y. 

 
Which statement is correct? 

A The acceleration of X is equal to force F divided by the mass of X. 

B The force that X exerts on Y is equal to F. 

C The force that X exerts on Y is less than F. 

D The force that X exerts on Y is less than the force that Y exerts on X. 
 
 
8 A car of mass 750 kg has a horizontal driving force of 2.0 kN acting on it. It has a forward 

horizontal acceleration of 2.0 m s–2. 
 

resistive force
driving force 

 
What is the resistive force acting horizontally? 

A 0.50 kN B 1.5 kN C 2.0 kN D 3.5 kN 
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Solution 5

Answer: D
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Question 6
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6 The graph shows the variation with time of the acceleration of a car. 
 

acceleration

time
0

0  
 

What must the shaded area under the graph represent? 

A the average velocity of the car 

B the change in velocity of the car 

C the final velocity of the car 

D the initial velocity of the car 
 
 
7 A stone is thrown horizontally off a cliff and then lands in the sea. Air resistance is negligible. 
 

Which statement about the stone’s motion is not correct? 

A The final displacement of the stone depends upon its initial horizontal velocity. 

B The stone travels with a constant horizontal component of velocity until it hits the water. 

C The stone travels with an increasing vertical component of velocity. 

D The time taken for the stone to hit the surface of the water depends on its initial horizontal 
velocity. 

 
 
8 Water is pumped through a hose-pipe at a rate of 90 kg per minute. Water emerges horizontally 

from the hose-pipe with a speed of 20 m s–1. 
 

What is the minimum force required from a person holding the hose-pipe to prevent it moving 
backwards? 

A 30 N B 270 N C 1800 N D 110 000 N 
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6 The graph shows the variation with time of the acceleration of a car. 
 

acceleration

time
0

0  
 

What must the shaded area under the graph represent? 

A the average velocity of the car 

B the change in velocity of the car 

C the final velocity of the car 

D the initial velocity of the car 
 
 
7 A stone is thrown horizontally off a cliff and then lands in the sea. Air resistance is negligible. 
 

Which statement about the stone’s motion is not correct? 

A The final displacement of the stone depends upon its initial horizontal velocity. 

B The stone travels with a constant horizontal component of velocity until it hits the water. 

C The stone travels with an increasing vertical component of velocity. 

D The time taken for the stone to hit the surface of the water depends on its initial horizontal 
velocity. 

 
 
8 Water is pumped through a hose-pipe at a rate of 90 kg per minute. Water emerges horizontally 

from the hose-pipe with a speed of 20 m s–1. 
 

What is the minimum force required from a person holding the hose-pipe to prevent it moving 
backwards? 

A 30 N B 270 N C 1800 N D 110 000 N 
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Solution 6

Answer: B
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6 The diagram shows a velocity–time graph for a car. 
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time / s

velocity
/ m s–1

 
 

What is the distance travelled during the first 4.0 s? 

A 2.5 m B 3.0 m C 20 m D 28 m 
 
 
7 A steel ball is dropped from rest from a height h above the ground. The ball hits the ground after 

a time t. 
 

This is repeated for a number of different heights. 
 

The graph shows the variation of h with t 
2 for the ball. 

 

0
0

h

t 2  
 

The gradient of the graph is G. 
 

Which expression gives the acceleration of the ball? 

A 
2
G  B G C 2G D G 

2 
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6 The diagram shows a velocity–time graph for a car. 
 

12

10

8

6

4

2

0
0 1 2 3 4

time / s

velocity
/ m s–1

 
 

What is the distance travelled during the first 4.0 s? 

A 2.5 m B 3.0 m C 20 m D 28 m 
 
 
7 A steel ball is dropped from rest from a height h above the ground. The ball hits the ground after 

a time t. 
 

This is repeated for a number of different heights. 
 

The graph shows the variation of h with t 
2 for the ball. 

 

0
0

h
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The gradient of the graph is G. 
 

Which expression gives the acceleration of the ball? 

A 
2
G  B G C 2G D G 

2 
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Solution 6

Answer: D
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Question 6

9702/12 J24 • Q6 • 1 mark
A car travels along a straight horizontal road. The graph shows the variation of the
velocity v of the car with time t for 6.0 s of its journey.
The brakes of the car are applied from t = 1.0 s to t = 4.0 s.
How far does the car travel while the brakes are applied? [1]

A 21 m
B 45 m
C 67 m
D 83 m
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Question 6

The graph shows the variation of the velocity … of the car with time … for … of its journey.
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5 The diagram shows a laboratory experiment in which a feather falls from rest in a long evacuated 
vertical tube of length L. 

 

L

feather

vacuum

 
 

The feather takes time T to fall from the top to the bottom of the tube. 
 

How far does the feather fall from the top of the tube in time 0.50T ? 

A 0.13L B 0.25L C 0.38L D 0.50L 
 
 
6 A car travels along a straight horizontal road. The graph shows the variation of the velocity v of 

the car with time t for 6.0 s of its journey. 
 

30

20

10

0

v / m s–1

t / s
0 1.0 2.0 3.0 4.0 5.0 6.0

 
 

The brakes of the car are applied from t = 1.0 s to t = 4.0 s. 
 

How far does the car travel while the brakes are applied? 

A 21 m B 45 m C 67 m D 83 m 
 
 



2.1.2 Velocity–time and acceleration–time graphs 14 / 31

Solution 6

A 21 m
B 45 m ✓
C 67 m
D 83 m

Answer: B
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4 Two cables are attached to a bracket and exert forces as shown. 
 

20.0�

15.0 N

6.00 N

40.0�

vertical

horizontal

bracket

 
 

What are the magnitudes of the horizontal and vertical components of the resultant of the two 
forces? 

 

 horizontal 
component / N 

vertical 
component / N 

A 9.73 0.534 

B 9.73 10.2 

C 18.0 0.534 

D 18.0 10.2 
 
 
5 The curved line PQR is the velocity–time graph for a car starting from rest. 
 

velocity

time / s0 5
0

Q

P S

R

 
 

What is the average acceleration of the car over the first 5 s? 

A the area below the curve PQ 

B the area of the triangle PQS 

C the gradient of the straight line PQ 

D the gradient of the tangent at Q 
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4 Two cables are attached to a bracket and exert forces as shown. 
 

20.0�

15.0 N

6.00 N

40.0�

vertical

horizontal

bracket

 
 

What are the magnitudes of the horizontal and vertical components of the resultant of the two 
forces? 

 

 horizontal 
component / N 

vertical 
component / N 

A 9.73 0.534 

B 9.73 10.2 

C 18.0 0.534 

D 18.0 10.2 
 
 
5 The curved line PQR is the velocity–time graph for a car starting from rest. 
 

velocity

time / s0 5
0

Q

P S

R

 
 

What is the average acceleration of the car over the first 5 s? 

A the area below the curve PQ 

B the area of the triangle PQS 

C the gradient of the straight line PQ 

D the gradient of the tangent at Q 
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Solution 5

Answer: C
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Question 6
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4 Which row correctly describes the quantities momentum, power and temperature?

momentum power temperature

A scalar scalar vector

B scalar vector vector

C vector scalar scalar

D vector vector scalar

5 A girl throws a ball vertically upwards. It takes a time of 3.20 s to return to her hand.

 Assume air resistance is negligible.

 What is the initial speed with which the ball is thrown?

 A 3.07 m s–1  B 7.85 m s–1  C 15.7 m s–1 D 31.4 m s–1

6 A radio-controlled toy car travels along a straight line for a time of 15 s.

 The variation with time t of the velocity v of the car is shown.

6.0

3.0

0

–3.0

–6.0

v / m s–1

0 5 10 15 t / s

 What is the average velocity of the toy car for the journey shown by the graph?

 A –1.5 m s–1 B 0.0 m s–1 C 4.0 m s–1 D 4.5 m s–1

7 The acceleration of free fall on Pluto is 0.66 m s–2.

 An object weighs 6.0 N on Earth.

 What would this object weigh on Pluto?

 A 0.40 N  B 0.93 N  C 4.0 N  D 39 N
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4 Which row correctly describes the quantities momentum, power and temperature?

momentum power temperature

A scalar scalar vector

B scalar vector vector

C vector scalar scalar

D vector vector scalar

5 A girl throws a ball vertically upwards. It takes a time of 3.20 s to return to her hand.

 Assume air resistance is negligible.

 What is the initial speed with which the ball is thrown?

 A 3.07 m s–1  B 7.85 m s–1  C 15.7 m s–1 D 31.4 m s–1

6 A radio-controlled toy car travels along a straight line for a time of 15 s.

 The variation with time t of the velocity v of the car is shown.

6.0

3.0

0

–3.0

–6.0

v / m s–1

0 5 10 15 t / s

 What is the average velocity of the toy car for the journey shown by the graph?

 A –1.5 m s–1 B 0.0 m s–1 C 4.0 m s–1 D 4.5 m s–1

7 The acceleration of free fall on Pluto is 0.66 m s–2.

 An object weighs 6.0 N on Earth.

 What would this object weigh on Pluto?

 A 0.40 N  B 0.93 N  C 4.0 N  D 39 N
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Solution 6

Answer: B
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5 A particle accelerates from rest. 
 

The graph shows the variation of the velocity v of the particle with time t. 
 

0
0

v

t  
 

Which graph shows the variation of the velocity v with the acceleration a of the particle? 
 

0

A

0

v

a 0

B

0

v

a 0

C

0

v

a 0

D

0

v

a  
 
 
6 The graph shows the vertical velocity of a parachutist during the first 20 s of her jump. 
 

60

40

20

0
0 5 10 15

time / s

velocity
/ m s–1

20

 
 

Approximately how far does she fall before opening the parachute? 

A 390 m B 570 m C 710 m D 770 m 
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5 A particle accelerates from rest. 
 

The graph shows the variation of the velocity v of the particle with time t. 
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Which graph shows the variation of the velocity v with the acceleration a of the particle? 
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6 The graph shows the vertical velocity of a parachutist during the first 20 s of her jump. 
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Approximately how far does she fall before opening the parachute? 

A 390 m B 570 m C 710 m D 770 m 
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Solution 5

Answer: D
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6 The graph shows the variation with time t of the displacement s of an object. 
 

t
0

0

s

 
 

Which graph represents the variation with time t of the acceleration a of the object? 
 

t
0

0

a

A

t
0

0

a

B

t
0

0

a

C

t
0

0

a

D

 
 
 
7 Which expression defines force? 

A (mass × change in speed) × time taken 

B mass change in speed
time taken

×  

C (change of momentum) × time taken 

D change of momentum
time taken
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6 The graph shows the variation with time t of the displacement s of an object. 
 

t
0

0

s

 
 

Which graph represents the variation with time t of the acceleration a of the object? 
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7 Which expression defines force? 

A (mass × change in speed) × time taken 

B mass change in speed
time taken

×  

C (change of momentum) × time taken 

D change of momentum
time taken
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6 The graph shows the variation with time t of the displacement s of an object. 
 

t
0

0

s

 
 

Which graph represents the variation with time t of the acceleration a of the object? 
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7 Which expression defines force? 

A (mass × change in speed) × time taken 

B mass change in speed
time taken

×  

C (change of momentum) × time taken 

D change of momentum
time taken
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Solution 6

Answer: D
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4 The graph shows how the acceleration of an object moving in a straight line varies with time. 
 

acceleration

time
0

0  
 

The object starts from rest. 
 

Which graph shows the variation with time of the velocity of the object over the same time 
interval? 

 

velocity

time

A

velocity

time

B

velocity

time

C

velocity

time

D
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0
0

0
0

0
0

 
 
 
5 A stone falls vertically from rest. Air resistance is negligible. 
 

What is the speed of the stone when it has fallen through a distance of 0.40 m? 

A 2.0 m s–1 B 2.8 m s–1 C 3.9 m s–1 D 7.8 m s–1 
 
 



2.1.2 Velocity–time and acceleration–time graphs 29 / 31

Question 4

9702/12 N24 • Q4 • 1 mark

4 

© UCLES 2024 9702/12/O/N/24  

4 The graph shows how the acceleration of an object moving in a straight line varies with time. 
 

acceleration

time
0

0  
 

The object starts from rest. 
 

Which graph shows the variation with time of the velocity of the object over the same time 
interval? 
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5 A stone falls vertically from rest. Air resistance is negligible. 
 

What is the speed of the stone when it has fallen through a distance of 0.40 m? 

A 2.0 m s–1 B 2.8 m s–1 C 3.9 m s–1 D 7.8 m s–1 
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4 The graph shows how the acceleration of an object moving in a straight line varies with time. 
 

acceleration

time
0

0  
 

The object starts from rest. 
 

Which graph shows the variation with time of the velocity of the object over the same time 
interval? 
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5 A stone falls vertically from rest. Air resistance is negligible. 
 

What is the speed of the stone when it has fallen through a distance of 0.40 m? 

A 2.0 m s–1 B 2.8 m s–1 C 3.9 m s–1 D 7.8 m s–1 
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Solution 4

Answer: A
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