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17 An object is falling in a uniform gravitational field. 
 

Which two quantities are sufficient to calculate the change in gravitational potential energy? 

A mass and acceleration of free fall 

B mass and change in vertical displacement 

C weight and acceleration of free fall 

D weight and change in vertical displacement 
 
 
18 The points X, Y and Z are on a rough, horizontal surface. 
 

3.0 m

X

Y Z 
 

A box P is pushed across the surface from X to Y and then from Y to Z. 
 

The distance from X to Y is 3.0 m. The work done against the frictional force in moving the box 
from X to Y is 150 J. 

 
The work done against the frictional force in moving the box from Y to Z is 200 J. 

 
An identical box Q is pushed in a straight line from X to Z. 

 
The magnitude of the frictional force between the boxes and the surface is constant. 

 
How much extra work is done against the frictional force in moving P than Q? 

A 100 J B 250 J C 350 J D 600 J 
 
 
19 The momentum of a car of mass m increases from p1 to p2. 
 

What is the increase in the kinetic energy of the car? 
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12 A stone is released from rest and falls a long distance in air. 
 

Which graph could show the variation with time t of the acceleration a of the stone? 
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13 An empty cart is moving along a horizontal track at a constant velocity. 
 

Resistive forces acting on the cart are negligible. 
 

A heavy rock is dropped vertically into the cart. 
 

velocity of rock

velocity
of cart

 
 

The cart continues to move horizontally with the rock inside. 
 

How does the momentum and kinetic energy of the cart with the rock inside compare with the 
momentum and kinetic energy of the empty cart? 

A The cart with the rock inside has a smaller momentum and a smaller kinetic energy. 

B The cart with the rock inside has a smaller momentum and the same kinetic energy. 

C The cart with the rock inside has the same momentum and a smaller kinetic energy. 

D The cart with the rock inside has the same momentum and the same kinetic energy. 
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11 A nucleus collides with a stationary nucleus in a vacuum. The diagrams show the paths of the 
nuclei before and after the collision. 

 
No other particles are involved in the collision. 

 
Which diagram is not possible? 

 
A
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12 A non-uniform bar PQ has length 50 cm and weight 200 N. 
 

P Q

50 cm

360 N
block

non-uniform bar

 
 

A block of weight 400 N is attached to the top of the bar at its centre. The bar rests on horizontal 
ground. 

 
A vertical force of 360 N is now exerted upwards on the bar at end Q and is just sufficient to lift 
end Q from the ground. 

 
What is the distance from the centre of gravity of the bar to end P? 

A 0.050 m B 0.10 m C 0.25 m D 0.40 m 
 
 
13 What is the definition of density? 

A mass of one cubic metre 

B mass of a unit volume 

C mass per cubic metre 

D mass per unit volume 
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6 A ball is released from rest from a window at a height of 12 m above the ground. Air resistance is 
negligible. 

 
What is the time taken after release for the ball to reach the ground? 

A 1.1 s B 1.2 s C 1.6 s D 2.4 s 
 
 
7 Which word equation is not correct? 

A force = change of momentum 

B force = mass  acceleration 

C force = 
pivot the from distance larperpendicu

moment  

D force = 
force the of direction the in ntdisplaceme

done work  

 
 
8 A skydiver is falling vertically with terminal velocity when their parachute opens fully. 
 

Which statement describes the motion of the skydiver for the first few seconds after the 
parachute opens fully? 

A falling with non-uniform acceleration and increasing speed 

B falling with non-uniform acceleration and decreasing speed 

C falling with uniform acceleration and increasing speed 

D falling with uniform acceleration and decreasing speed 
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1 Which quantity is a scalar quantity? 

A force 

B momentum 

C velocity 

D work 
 
 
2 What is the effect of a systematic error on the measurement of a physical quantity? 

A It limits the precision of the measured value. 

B It limits the range of values obtained in repeated measurements. 

C It results in repeated measurements having different values from each other. 

D It results in the measured value being different from the correct value. 
 
 
3 A car is accelerated by a constant resultant force of 300 N for 5.0 s. 
 

The variation with time of the velocity, in cm s–1, of the car is shown. 
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What is the mass of the car? 

A 13 kg B 1000 kg C 1300 kg D 10 000 kg 
 
 
4 An aircraft, initially stationary on a runway, takes off with a speed of 85 km h–1 in a distance of no 

more than 1.20 km. 
 

What is the minimum constant acceleration necessary for the aircraft? 

A 0.23 m s–2 B 0.46 m s–2 C 3.0 m s–2 D 6.0 m s–2 
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5 An object is fired upwards from horizontal ground. The object has an initial velocity of 20 m s–1 at 
an angle of 45° to the horizontal. Air resistance is negligible. 

 
Which statement describes the speed of the object after it is fired until immediately before it 
reaches the ground again? 

A Its speed decreases to a value greater than zero, then increases to 20 m s–1. 

B Its speed decreases to a value greater than zero, then increases to a value greater than 
20 m s–1. 

C Its speed decreases to zero, then increases to 20 m s–1. 

D Its speed decreases to zero, then increases to a value less than 20 m s–1. 
 
 
6 What is a statement of the principle of conservation of momentum for a system? 

A The total momentum and the total kinetic energy are always conserved. 

B The total momentum is conserved only in elastic collisions. 

C The total momentum is conserved provided that no external forces act. 

D The total momentum of each object in the system is the product of its mass and velocity. 
 
 
7 Objects P and Q form an isolated system. 
 

Object P has mass 6.0 kg and is moving at a speed of 3.0 m s–1. 
 

Object Q has mass 2.0 kg and is moving at a speed of 4.2 m s–1 at an angle of 35° to the path  
of P. 

 

P
6.0 kg

Q
2.0 kg

3.0 m s–1

4.2 m s–1

35°

 
 

Objects P and Q collide and stick together. 
 

What is the magnitude of the component of the final momentum of the combined objects in the 
original direction of P? 

A 9.6 kg m s–1 B 11 kg m s–1 C 13 kg m s–1 D 25 kg m s–1 
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Objects P and Q collide and stick together. 
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38 A stationary nucleus has nucleon number A. 
 

The nucleus decays by emitting a proton with speed v to form a new nucleus with speed u. The 
new nucleus and the proton move away from one another in opposite directions. 

 
Which equation gives v in terms of A and u? 

A v = (
4
A

 – 1)u 

B v = (A – 1)u 

C v = Au 

D v = (A + 1)u 
 
 
39 What is the change to the quark composition of a nucleus that takes place during + decay? 

A down to antiup 

B down to up 

C up to antidown 

D up to down 
 
 
40 What is the charge, in terms of the elementary charge e, on a charm quark? 

A –
3
2 e B –

3
1 e C +

3
1 e D +

3
2 e 
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11 The graph shows how the momentum of a motorcycle changes with time. 
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What is the resultant force on the motorcycle? 

A 500 N B 5000 N C 25 000 N D 50 000 N 
 
 
12 A rocket has a weight of W and an initial acceleration of a as the rocket leaves the ground 

vertically. The acceleration of free fall is g. 
 

Which expression gives the initial upward force exerted on the rocket due to the engine? 

A 
g

Wa
 + W B 

g
Wa  C 

g
Wa

 – W D Wa + W 

 
 
13 A uniform rod of weight 28 N is supported at one end by force F. 
 

The rod is in equilibrium and attached to a frictionless hinge at end X. 
 

F

rod

28 N

40°
X

 
 

What is the magnitude of F ? 

A 9.0 N B 11 N C 18 N D 21 N 
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11 The graph shows how the momentum of a motorcycle changes with time. 
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What is the resultant force on the motorcycle? 
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12 A rocket has a weight of W and an initial acceleration of a as the rocket leaves the ground 

vertically. The acceleration of free fall is g. 
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13 A uniform rod of weight 28 N is supported at one end by force F. 
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