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1  A box of mass 8.0 kg rests on a horizontal rough surface. A string attached to the box passes
over a smooth pulley and supports a 2.0 kg mass at its other end. 

rough surface 8.0 kg

2.0 kg

box
smooth
pulley

When the box is released, a frictional force of 6.0 N acts on it. 

What is the acceleration of the box? 

A 1.4 m s–2 B 1.7 m s–2 C 2.0 m s–2 D 2.6 m s–2 

2  What is the definition of the force on a body?

A the mass of the body multiplied by its acceleration 

B the power input to the body divided by its velocity 

C the rate of change of momentum of the body 

D the work done on the body divided by its displacement 

3  A firework rocket is fired vertically upwards. The fuel burns and produces a constant upwards
force on the rocket. After 5 seconds there is no fuel left. Air resistance is negligible. 

What is the acceleration before and after 5 seconds? 

before 5 seconds after 5 seconds 

A constantonstant constant

B constant zeroonst

C increasingncreasin constant

D increasing zeroncre
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4  Newton’s third law of motion is often summarised as ‘Every action (force) has an equal and
opposite reaction.’ 

A book rests on a table. 

If the weight of the book is the ‘action’ force, what is the ‘reaction’ force? 

A the pull of the book on the Earth 

B the pull of the Earth on the book 

C the push of the book on the table 

D the push of the table on the book 

5 A 0.10 kg mass is taken to Mars and then weighed on a spring balance and on a lever balance.
The acceleration due to gravity on Mars is 38% of its value on Earth. 

What are the readings on the two balances on Mars? (Assume that on Earth g = 10 m s–2.) 

6 Water is pumped through a hose-pipe at a rate of 90 kg per minute. It emerges from the
hose-pipe horizontally with a speed of 20 m s–1. 

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

A 30 N B 270 N C 1800 N D 10 800 N 

Space for working
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7  A mass m is situated in a uniform gravitational field.

P Q

x

gravitational
field lines

When the mass moves through a displacement x, from P to Q, it loses an amount of potential 
energy E. 

Which row correctly specifies the magnitude and the direction of the acceleration due to gravity in 
this field? 

 magnitude direction 

A 
mx

E
→ 

B 
mx

E
← 

C 
x

E
→ 

D 
x

E
← 

8 A man weighs 240 N on Mars where the acceleration of free fall g is 4 m s–2. On the Moon,
g is 2 m s–2. 

Which statement is correct? 

A The man has a mass on Mars of 60 N. 

B The man has a mass on the Moon of 120 kg. 

C The man weighs 120 N on the Moon. 

D The man weighs 240 N on the Moon. 
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9 A cylinder of weight W is placed on a smooth slope. The contact force of the slope on the cylinder
is R. A thread is attached to the surface of the cylinder. The other end of the thread is fixed. 

Which diagram shows the cylinder in equilibrium? 

W

R

smooth
slope

threadfixed
point

A

W

R

smooth
slope

threadfixed
point

B

W

R

smooth
slope

threadfixed
point

C

W

R

smooth
slope

threadfixed
point

D
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10 A tennis ball is thrown horizontally in air from the top of a tall building.

If the effect of air resistance is not negligible, what happens to the horizontal and vertical 
components of the ball’s velocity? 

horizontal component 
of velocity 

vertical component 
of velocity 

A 

B 

C 

D 

constant

constant 

decreases to zero 

decreases to zero 

constant

increases at a constant rate 

increases at a constant rate 

increases to a maximum value 

11 A resultant force causes a body to accelerate.

What is equal to the resultant force? 

A the acceleration of the body per unit mass 

B the change in kinetic energy of the body per unit time 

C the change in momentum of the body per unit time 

D the change in velocity of the body per unit time 

12   What is the condition for an object to be in equilibrium?

A The object’s velocity and the resultant torque on it must both be zero. 

B The object’s velocity must be zero. 

C The resultant force and the resultant torque on the object must both be zero. 

D The resultant force on the object must be zero. 

13 A shot-put champion accelerates a 7.0 kg metal ball in a straight line. The ball moves from rest to

a speed of 12 m s–1 in a distance of 1.2 m. 

What is the average resultant force on the metal ball? 

A 70 N B 210 N C 420 N D 840 N 
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14 What is meant by the mass and by the weight of an object on the Earth?

mass weight

A 

B 

C 

D 

its momentum divided by its velocity 

the gravitational force on it 

the pull of the Earth on it 

the property that resists its acceleration 

the work done in lifting it one metre 

the property that resists its acceleration 

its mass divided by the acceleration of free fall 

the pull of the Earth on it 

15 A mass accelerates uniformly when the resultant force acting on it

A is zero. 

B is constant but not zero. 

C increases uniformly with respect to time. 

D is proportional to the displacement from a fixed point. 

16 A body is released from rest and falls vertically in air of constant density.

Which statement about the motion of the falling body is correct? 

A As it accelerates, its weight decreases so that its acceleration decreases until it travels with 
constant velocity. 

B It accelerates initially at 9.8 m s–2 but the drag force increases so its acceleration decreases. 

C Its velocity increases at a constant rate until its velocity becomes constant. 

D The drag force of the air increases continually and eventually the velocity decreases. 

17   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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18   All external forces on a body cancel out.

Which statement must be correct? 

A The body does not move. 

B The momentum of the body remains unchanged. 

C The speed of the body remains unchanged. 

D The total energy (kinetic and potential) of the body remains unchanged. 

19
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20 A lift (elevator) consists of a passenger car supported by a cable which runs over a light,
frictionless pulley to a balancing weight. The balancing weight falls as the passenger car rises. 

balancing
weight

passenger car

not to scale

Some masses are shown in the table. 

mass /
kg 

520 

640 

passenger car 

balancing weight 

passengeras

What is the magnitude of the acceleration of the car when carrying just one passenger and when 
the pulley is free to rotate? 

A 0.032 m s–2 B 0.32 m s–2 C 0.61 m s–2 D 0.65 m s–2 

80

21 A ball is thrown vertically in air.

Neglecting air resistance, which property of the ball can never be zero at any time during the 
flight? 

A acceleration 

B kinetic energy 

C speed 

D velocity 
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22  An object travelling with velocity v strikes a wall and rebounds as shown.

v

v

Which property of the object is not conserved? 

A kinetic energy 

B mass 

C momentum 

D speed 

23   A 1.2 kg mass is supported by a person’s hand and two newton-meters as shown.

53°37°

weight 12 N

5
4

3
2

1
0

4 5
3

2
1

0

When the person’s hand is removed, what is the initial vertical acceleration of the mass? 

A 0.6 m s–2 B 2 m s–2 C 4 m s–2 D 6 m s–2 
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24  The IKAROS satellite has mass 320 kg and moves through space using a solar sail of area 20 m2.

The average solar wind pressure is 1.0 × 10–5
 N m–2. 

What is the acceleration of the satellite caused by the solar wind? 

A 3.1 × 10–8 m s–2

B ×  6.3 10–7 m s–2

× C 3.2 10–3 m s–2

6.4 × D 10–2 m s–2

25

26   Each option gives a correct word equation involving force.

Which option gives the definition of force? 

A force = energy divided by displacement 

B force = mass × acceleration 

C force = pressure × area 

D force = rate of change of momentum 
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27 A projectile is launched at point O and follows the path OPQRS, as shown. Air resistance may be

neglected. 

O S

P R
Q

Which statement is true for the projectile when it is at the highest point Q of its path? 

A The horizontal component of the projectile’s acceleration is zero. 

B The horizontal component of the projectile’s velocity is zero. 

C The kinetic energy of the projectile is zero. 

D The momentum of the projectile is zero. 

28 A boy throws a ball vertically upwards. It rises to a maximum height, where it is momentarily at
rest, and then falls back to his hands. 

Which row gives the acceleration of the ball at various stages in its motion? (Take vertically 
upwards as positive. Ignore air resistance.) 

rising 
at maximum 

height 
falling 

A 0 +9.81 m s–2

B 

–9.81 m s–2

–9.81 m s–2 –9.81 m s–2 –9.81 m s–2

C +9.81 m s–2 +9.81 m s–2

D 

+9.81 m s–2

+9.81 m s–2 0 –9.81 m s–2

29 A body falling in a uniform gravitational field encounters air resistance. The air resistance
increases until terminal velocity is reached. 

Which factor does not affect its terminal velocity? 

A the density of the air 

B the height from which the body falls 

C the mass of the body 

D the shape of the body 
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30      What is the definition of the force on a body? 

A the mass of the body multiplied by its acceleration 

B the power input to the body divided by its velocity 

C the rate of change of momentum of the body 

D the work done on the body divided by its displacement 
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31 A stone of mass m is dropped from a tall building. There is significant air resistance. The
acceleration of free fall is g. 

When the stone reaches its terminal velocity, which information is correct? 

32 A body has a weight of 58.9 N when on the Earth. On the Moon, the acceleration of free fall is
1.64 m s–2. 

What are the weight and the mass of the body when it is on the Moon? 

 weight / NN mas  / kg 

A 9.85.85

B .859.85

C 58.98.9

D 58.98.9

magnitude of 
the acceleration 

of the stone 

magnitude of the 
force of gravity 
on the stone 

magnitude of the 
force of air resistance 

on the stone 

A g 

B zero mg

C zero mg 

D zero

mg

mg

zero

zero zero

mg

1.00

6.00

1.00

6.00
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33 A force F is applied to a freely moving object. At one instant of time, the object has velocity v and

acceleration a. 

Which quantities must be in the same direction? 

A a and v only 

B a and F only 

C v and F only 

D v, F and a

34 A ball is thrown horizontally in still air from the top of a very tall building. The ball is affected by air
resistance. 

What happens to the horizontal and to the vertical components of the ball’s velocity? 

horizontal component 
of velocity 

vertical component 
of velocity 

A 

B 

C 

D 

decreases to zero 

decreases to zero 

remains constant 

remains constant 

increases at a constant rate 

increases to a constant value 

increases at a constant rate 

increases to a constant value 

35 The gravitational field strength on the surface of planet P is one tenth of that on the surface of

planet Q. 

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

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

mass on Q / kgkg weigh on Q / N 

A 1.0.0

B .01.0

C 100

D 100
100

0.1

10

10
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36 A football is dropped from the top of a three-storey building. It falls through air until it reaches the
ground. 

What remains constant throughout the fall? 

A acceleration of the football 

B air resistance on the football 

C velocity of the football 

D weight of the football 

37 A particle of mass 2m and velocity v strikes a wall.

v
2m

The particle rebounds along the same path after colliding with the wall. The collision is inelastic. 

What is a possible change in the momentum of the ball during the collision? 

A mv B 2mv C 3mv D 4mv 

38 A brick weighing 20 N rests on an inclined plane. The weight of the brick has a component of 10 N

parallel with the plane. The brick also experiences a frictional force of 4 N. 

4 N

10 N

What is the acceleration of the brick down the plane? Assume that the acceleration of free fall g is 
equal to 10 m s–2. 

A 0.3 m s–2 B 0.8 m s–2 C 3.0 m s–2 D 8.0 m s–2 
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39 A supermarket trolley, total mass 30 kg, is moving at 3.0 m s–1. A retarding force of 60 N is applied

to the trolley for 0.50 s in the opposite direction to the trolley’s initial velocity. 

What is the trolley’s new velocity after the application of the force? 

A 1.0 m s–1 B 1.5 m s–1 C 2.0 m s–1 D 2.8 m s–1 

40 What is the centre of gravity of an object?

A the geometrical centre of the object 

B the point about which the total torque is zero 

C the point at which the weight of the object may be considered to act 

D the point through which gravity acts 

41 Which statement about Newton’s laws of motion is correct?

A The first law follows from the second law. 

 B The third law follows from the second law. 

 C Conservation of energy is a consequence of the third law. 

 D Conservation of linear momentum is a consequence of the first law. 
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42 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 forces are ignored? 

horizontal vertical

A 

B 

C 

D 

constant deceleration 

constant deceleration 

constant velocity 

constant velocity 

constant acceleration downwards 

acceleration decreases upwards then increases downwards 

constant acceleration downwards 

acceleration decreases upwards then increases downwards 

43 A ball falls vertically and bounces on the ground. 

The following statements are about the forces acting while the ball is in contact with the ground. 

Which statement is correct? 

A The force that the ball exerts on the ground is always equal to the weight of the ball. 

B The force that the ball exerts on the ground is always equal in magnitude and opposite in 
direction to the force the ground exerts on the ball. 

C The force that the ball exerts on the ground is always less than the weight of the ball. 

D The weight of the ball is always equal in magnitude and opposite in direction to the force that 
the ground exerts on the ball. 

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



44 A box of mass 8.0 kg rests on a horizontal, rough surface. A string attached to the box passes

over a smooth pulley and supports a 2.0 kg mass at its other end. 

rough surface 8.0 kg

2.0 kg

box
smooth
pulley

When the box is released, a friction force of 6.0 N acts on it. 

What is the acceleration of the box? 

A 1.4 m s–2 B 1.7 m s–2 C 2.0 m s–2 D 2.5 m s–2 

45 A wooden block rests on a rough board. The end of the board is then raised until the block slides

down the plane of the board at constant velocity v. 

v

board

block

Which row describes the forces acting on the block when sliding with constant velocity? 

frictional force on block resultant force on block 

A 

B 

C 

D 

down the plane 

down the plane 

up the plane 

up the plane 

down the plane 

zero 

down the plane 

zero 
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46 A particle is in a uniform field. The particle experiences a force in the opposite direction to the

field. 

Which field is the particle in, and on which property of the particle is the field acting? 

field
property of particle 

on which the field acts 

A electriclectri

B electriclectric

C gravitationalravi

D gravitationalravita

47 An object accelerates in a direction that is always perpendicular to its motion.

What is the effect, if any, of the acceleration on the object’s speed and direction? 

speed direction

A changeshanges

B changeshanges

C constantonstant

D constantonstant

48  of the acceleration of free fall on Earth. 1The acceleration of free fall on a planet P is 
6

The mass of a body on planet P is 30 kg. 

What is its weight on planet P? 

A 4.9 N B 49 N C 180 N D 290 N 

charge

current

mass

weight

changeshanges

changeshanges

constantonstant

constantonstant

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 




