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Revision Sheet 复习练习卷
A-Level Physics · Unit 2 Kinematics

7 vocabulary items · 14 marks of exam questions (14 questions)

Part 1 · Vocabulary review 词汇复习 (7 items). The terms this unit is examined on most. Mark it yourself
from the answer key. 本单元最常考的词汇，请自行对照答案批改。

Section A · Chinese to English 中译英
Write the English word.

1. 距离 [1]

2. 匀加速 [1]

3. 空气阻力 [1]

4. 反应时间 [1]

5. 自由落体加速度 [1]

6. 图像法 [1]

7. 匀强重力场 [1]

Part 2 · Exam questions 考试题 (14 marks, 14 questions) begins on the next page. They are ordered easy to
difficult and none of them has been set before. 第二部分从下页开始，由易到难。
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1 What are the SI base units for the moment of a force? 

A kg m–1
 s2 B kg s–2 C kg m s–2 D kg m2

 s–2 
 
 
2 Which statement about vector quantities is correct? 

A Acceleration of free fall is a vector quantity because it has a constant magnitude. 

B Temperature in C is a vector quantity because it can be positive or negative. 

C Time is a vector quantity because it can only go in the forwards direction. 

D Weight is a vector quantity because it has a direction. 
 
 
3 The density of the material of a rectangular block is determined by measuring the mass and 

linear dimensions of the block. The list shows the results obtained, together with their 
uncertainties. 

 
mass = (25.0  0.1) g 

length = (5.00  0.01) cm 

width = (2.00  0.01) cm 

height = (1.00  0.01) cm 
 

The density is calculated to be 2.50 g cm–3. 
 

What is the uncertainty in this result? 

A  0.01 g cm–3 B  0.02 g cm–3 C  0.05 g cm–3 D  0.13 g cm–3 
 
 
4 What is a reasonable estimate of the volume of one page from this examination paper? 

A 60 mm3 B 600 mm3 C 6000 mm3 D 60 000 mm3 
 
 

 An object is projected from horizontal ground at a velocity of magnitude u and angle   to the 
horizontal. It hits the ground at a time t after it is projected. Assume air resistance is negligible. 

 
u

�  
 

Which statement does not describe the motion of this object? 

A The horizontal component of the object’s velocity is constant and has the value ucos. 

B The horizontal distance travelled by the object is tucos. 

C The time taken for the object to reach maximum height is 
2
t . 

D The vertical component of the object’s velocity is constant and has the value usin. 
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11 A stationary ball of mass m is hit by a bat. The ball leaves the bat with velocity v. 
 

The bat is in contact with the ball for a short time t. 
 

What is the average force of the bat on the ball? 

A mvt B 
t

mv


 C tmv 2
2
1  D 

t
mv


2
2
1

 

 
 
12 A disc of mass M is moving across a horizontal frictionless surface with constant velocity u. It 

collides with a stationary disc of mass 4M. 
 

The diagram shows the view from above of the motion of the two discs before and after the 
collision. 

 
before collision after collision

M 4M

u
45�

45�

v

M

4M

4.0 m s–1

 
 

What is the initial velocity u of the disc of mass M ? 

A 1.1 m s–1 B 1.4 m s–1 C 3.5 m s–1 D 5.7 m s–1 
 
 

 An object is dropped from rest on the Earth from a height of 2.0 m. 
 

The same object is dropped from rest on the Moon from twice the height. 
 

The acceleration of free fall on the Moon is approximately 16% of the value on the Earth. 
 

Assume that there are no resistive forces acting on the object. 

What is the ratio 
Moon the on surface the hitting before just object the of speed
Earth the on surface the hitting before just object the of speed

? 

A 1.8 B 2.5 C 3.1 D 3.5 
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5 Four cuboids with identical lengths, breadths and heights are immersed in water. The cuboids are 
held at the same depth and in identical orientations by vertical rods, as shown. 

 

W

4 �

X

2 �

Y Z

0.5 �� � � �

 
 

Water has density . 
Cuboid W is made of material of density 4. 
Cuboid X is made of material of density 2. 
Cuboid Y is made of material of density . 
Cuboid Z is made of material of density 0.5. 

 
Which statement is correct? 

A The upthrust of the water on each of the cuboids is the same. 

B The upthrust of the water on W is twice the upthrust of the water on X. 

C The upthrust of the water on X is twice the upthrust of the water on W. 

D The upthrust of the water on Y is zero. 
 
 
6 In which example is it not possible for the underlined object to be in equilibrium? 

A An aeroplane climbs at a steady rate. 

B An aeroplane tows a glider at a constant altitude. 

C A speedboat changes direction at a constant speed. 

D Two boats tow a ship into harbour. 
 
 

Two identical balls are projected vertically upwards from ground level with the same initial 
velocity. Ball X is in a vacuum and ball Y is in air. 

 
Which statement about the motion of the balls is correct? 

A Ball X reaches a greater maximum height and in a longer time than ball Y. 

B Ball X reaches a greater maximum height and in a shorter time than ball Y. 

C Ball Y reaches a greater maximum height and in a longer time than ball X. 

D Ball Y reaches a greater maximum height and in a shorter time than ball X. 
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The graph shows the variation of velocity with time for a stone that falls from a bridge into a lake 
and sinks to the bottom of the lake. 

 

0
0

velocity

time  
 

What can be deduced about the motion of the stone? 

A Terminal velocity was reached in air. 

B The acceleration in air was decreasing with increasing time. 

C The distance travelled in water was greater than the distance travelled in air. 

D The rate of change of velocity in air was constant. 
 
 
9 The graph shows the variation of the momentum p with time t for a car. 
 

4

1

0
0 20 50 60

t / s

p / 104 kg m s–1

 
 

What is the resultant force on the car at t = 10 s? 

A 0 B 1500 N C 2000 N D 4000 N 
 
 
10 Two objects X and Y form an isolated system. X and Y collide and then separate. The mass of X 

is greater than the mass of Y. 
 

Which statement about the collision is correct? 

A The change of momentum of Y is greater than the change of momentum of X. 

B The force on Y is greater than the force on X. 

C The forces that X and Y exert on each other act for the same length of time. 

D The forces that X and Y exert on each other are gravitational forces only. 
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5 Which calculation produces a vector quantity? 

A current  time 

B final displacement – initial displacement 

C 
time

done work  

D 
2
1   mass  (speed)2 

 
 
6 A thermometer can be read to an accuracy of ± 0.5 C. This thermometer is used to measure a 

temperature rise from 40 C to 100 C. 
 

What is the percentage uncertainty in the measurement of the temperature rise? 

A 0.5% B 0.8% C 1.3% D 1.7% 
 
 

The diagram shows the path of a golf ball. 
 

 
 

Which row describes changes in the horizontal and vertical components of the golf ball’s velocity 
when air resistance is ignored? 

 
 horizontal vertical 

A constant deceleration constant acceleration downwards 

B 
 

constant deceleration 
 

acceleration decreases upwards 
then increases downwards 

C constant velocity constant acceleration downwards 

D 
 

constant velocity 
 

acceleration decreases upwards 
then increases downwards 

 
 
8 An aircraft flies from London to Sydney in a time of 21 hours 40 minutes. 
 

The distance travelled is 17 000 km. 
 

What is the average speed of the aircraft? 

A 2.2 m s–1 

B 2.2  107
 m s–1 

C 2.2  1011
 nm s–1 

D 2.2  106
 mm s–1 

12
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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 
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An object of fixed mass is initially at rest at point P. The object then moves away from point P 
with uniform acceleration. 

 
Which statement describes the resultant force acting on the object when it is moving? 

A It increases uniformly with respect to time. 

B It is constant but not zero. 

C It is proportional to the displacement from point P. 

D It is zero. 
 
 
5 A projectile is launched at an angle of 25 to the horizontal with a horizontal component of 

velocity of 13 m s–1. 
 

What is the vertical component of the velocity of the projectile when it is launched? 

A 5.5 m s–1 B 6.1 m s–1 C 12 m s–1 D 14 m s–1 
 
 
6 A ball is released from rest at position X at time zero. At 1.0  s, it bounces inelastically from a 

horizontal surface and rebounds, reaching the top of its first bounce at 1.5 s. 
 

10

5

0

–5

velocity
/ms–1

time / s
0 1.0.0.5 1.5

 
 

What is the total displacement of the ball from its original position X at 1.5 s? 

A 1.25 m B 3.75 m C 5.00 m D 6.25 m
 
 
7 What is the definition of acceleration? 

A change in velocity per unit time 

B rate of change of speed per unit time 

C rate of change of velocity per unit time 

D resultant force per unit mass 
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A projectile is fired from point P with velocity V at an angle θ to the horizontal. It lands at point Q, 
a horizontal distance R from P, after time T. 

 

P Q
�

path of projectile

horizontal

V

R
 

 
The acceleration of free fall is g. Air resistance is negligible. 

 
Which equation is correct? 

A R = VT cos θ 

B R = VT sin θ 

C R = VT cos θ – 1
2 gT 

2 

D R = VT sin θ – 1
2 gT 

2 
 
 
7 A man stands in a lift that is accelerating vertically downwards, as shown. 
 

lift

acceleration

 
 

Which statement describes the force exerted by the man on the floor? 

A It is equal to the weight of the man. 

B It is greater than the force exerted by the floor on the man. 

C It is less than the force exerted by the floor on the man. 

D It is less than the weight of the man. 
 
 

A ball of mass 200 g is thrown horizontally with a speed of 20 m s–1 against a vertical wall. 
 

The ball is in contact with the wall for a time of 0.10 s before rebounding back along its original 
path with a speed of 10 m s–1. 

 
What is the average force exerted by the wall on the ball during the collision? 

A 20 N B 60 N C 20 kN D 60 kN 
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A projectile is fired from point P with velocity V at an angle θ to the horizontal. It lands at point Q, 
a horizontal distance R from P, after time T. 

 

P Q
�

path of projectile

horizontal

V

R
 

 
The acceleration of free fall is g. Air resistance is negligible. 

 
Which equation is correct? 

A R = VT cos θ 

B R = VT sin θ 

C R = VT cos θ – 1
2 gT 

2 

D R = VT sin θ – 1
2 gT 

2 
 
 
7 A man stands in a lift that is accelerating vertically downwards, as shown. 
 

lift

acceleration

 
 

Which statement describes the force exerted by the man on the floor? 

A It is equal to the weight of the man. 

B It is greater than the force exerted by the floor on the man. 

C It is less than the force exerted by the floor on the man. 

D It is less than the weight of the man. 
 
 

A ball of mass 200 g is thrown horizontally with a speed of 20 m s–1 against a vertical wall. 
 

The ball is in contact with the wall for a time of 0.10 s before rebounding back along its original 
path with a speed of 10 m s–1. 

 
What is the average force exerted by the wall on the ball during the collision? 

A 20 N B 60 N C 20 kN D 60 kN 
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The time taken for an object to fall from rest through a certain distance on Mars is TM. The time 
taken for the same object to fall from rest through the same distance on Earth is TE. The 
acceleration of free fall on Mars is 3.71 m s–2. 

 
Assume that air resistance is negligible on both Earth and Mars. 

What is the ratio M

E

?T
T

 

A 0.378 B 0.615 C 1.63 D 2.64 
 
 
7 Which statement about mass is correct? 

A Mass has a magnitude and a direction. 

B Mass resists changes in motion. 

C The greater the mass of an object, the greater its acceleration when falling in a vacuum. 

D The mass of an object depends on its location. 
 
 
8 A snooker ball has a mass of 200 g. It hits the cushion of a snooker table and rebounds along its 

original path. 
 

The ball arrives at the cushion with a speed of 14.0 m s–1 and then leaves it with a speed of 
7.0 m s–1. The ball and the cushion are in contact for a time of 0.60 s. 

 
What is the average force exerted on the ball by the cushion? 

A 1.4 N B 2.3 N C 4.2 N D 7.0 N 
 
 
9 A ball falls from rest through air and eventually reaches a constant velocity. 
 

For this fall, forces X and Y vary with time as shown. 
 

time

force Y

time

force X

0
0

0
0

 
 

What could be forces X and Y ? 
 

 force X force Y 

A air resistance resultant force 

B air resistance weight 

C upthrust resultant force 

D upthrust weight 

17
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A rock is launched vertically upwards from the surface of the Earth and an identical rock is 
launched vertically upwards from the surface of Mars. Each rock is launched with an initial 
velocity of 12 m s–1. 

 
Each rock then reaches its maximum height above the surface before returning back down to the 
surface. The velocity–time graph for each rock is shown. In both cases, air resistance is 
negligible. 

 

velocity

/ m s–1

15

10

5

0

–5

–10

–15

0 2.0 4.0 6.0 8.0
time / s

Earth Mars

 
 

What is the difference in the maximum heights of the two rocks? 

A 12 m B 15 m C 19 m D 24 m 
 
 
7 Which statement describes the mass of an object? 

A the force the object experiences due to gravity 

B the momentum of the object before a collision 

C the resistance of the object to changes in motion 

D the weight of the object as measured by a balance 
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5 Which equation, representing uniformly accelerated motion in a straight line, can be determined 
using only the definition of acceleration? 

A s = ut + 2
2
1 at  

B s = tvu )( +2
1  

C v = u + at 

D v 
2 = u 

2 + 2as 
 
 

An object moves from rest with uniform velocity horizontally and uniform acceleration vertically. 
 

Which graph showing the variation with time of the displacement of the object from its initial 
position is correct? 

 

0

A

0
time

horizontal

displacement

0

B

0
time

vertical

displacement

0

C

0
time

horizontal

displacement

0

D

0
time

vertical

displacement

 
 
 

19

7



A-Level Physics · Unit 2 revision: m23 12Name: 

6 

© UCLES 2023 9702/12/F/M/23  

8 A ship of mass 8.4 × 107
 kg is approaching a harbour with speed 16.4 m s–1. By using reverse 

thrust it can maintain a constant total stopping force of 920 000 N. 
 

How long will it take to stop? 

A 15 seconds 

B 150 seconds 

C 25 minutes 

D 250 minutes 
 
 

The velocity–time graphs of four different objects are shown. 
 

Which graph represents an object falling from rest through a long distance in the Earth’s 
atmosphere? 

 

0
0

time

velocity

A

0
0

time

velocity

B

0
0

time

velocity

C

0
0

time

velocity

D

 
 
 
10 Which statement about collisions is correct? 

A Kinetic energy is conserved in all collisions. 

B Momentum is only conserved in perfectly elastic collisions. 

C The relative speed of approach is equal to the relative speed of separation for perfectly 
elastic collisions. 

D When two objects of different masses collide, they exert forces of different magnitudes on 
each other. 
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7 A goods train passes through a station at a steady speed of 10 m s–1 at time t = 0. An express 
train is at rest at the station. The express train leaves the station with a uniform acceleration of 
0.5 m s–2 just as the goods train goes past. Both trains move in the same direction on straight, 
parallel tracks. 

 
At which time t does the express train overtake the goods train? 

A 6 s B 10 s C 20 s D 40 s 
 
 
8 A constant resultant force F acts on an object of mass m for time t. 
 

What is the change in momentum of the object? 

A 
t
F  B 

m
Ft  C Ft D 

mt
F  

 
 

The acceleration of free fall on the surface of planet P is one-tenth of that on the surface of 
planet Q. 

 
On the surface of P, an object has a mass of 1.0 kg and a weight of 1.0 N. 

 
What are the mass and the weight of the same object on the surface of planet Q? 

 
 mass on Q / kg weight on Q / N 

A 1.0 0.1 

B 1.0 10 

C 10 10 

D 10 100 
 
 
10 A parachutist falls from rest from a balloon. The variation with time of the vertical velocity of the 

parachutist is shown. 
 

In which region is the force due to air resistance much greater than the weight of the parachutist? 
 

vertical
velocity

time0
0

A

B

C

D
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