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2 6 A roller coaster car is raised to a height of 65 m and released from rest. 

What is the maximum possible speed of the car? 
[1 mark] 

A 11 m s–1

B 25 m s–1

C 36 m s–1

D 130 m s–1

In a test a 500 kg car travelling at 10 m s–1 hits a wall. The front 0.30 m of the car 
crumples as the car is brought to rest.  

What is the average force on the car during the impact? 
[1 mark] 

 A 830 N 
 B 7500 N 
 C 8300 N 

 D 83 000 N 

2 8 The current in a wire is 20 mA.

How many electrons pass a point in the wire in 2 minutes?
[1 mark] 

A 2.5 × 1017

B 1.5 × 1019

C 2.5 × 1020

D 1.5 × 1022
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Two bodies of different masses undergo an elastic collision in the absence of any 
external force.  

Which row gives the effect on the total kinetic energy of the masses and the magnitudes 
of the forces exerted on the masses during the collision? 

 [1 mark] 

Total kinetic energy    Magnitudes of forces 

A remains unchanged same on both masses  

B remains unchanged greater on the smaller mass  

C decreases same on both masses  

D decreases greater on the smaller mass 

3 0 Two separate wires X and Y have the same original length and cross-sectional area. 
The graph shows the extension ΔL produced in X and Y when the tensile force F 
applied to the wires is increased up to the point where they break. 

Which statement is incorrect? 
[1 mark] 

A For a given extension more energy is stored in X than in Y.

B The Young modulus of the material of wire Y is greater than 
that of wire X.

C Both wire X and wire Y obey Hooke’s law.

D Wire X has a greater breaking stress than wire Y.
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A car of mass 580 kg collides with the rear of a stationary van of mass 1200 kg. 

Following the collision, the van moves with a velocity of 6.20 m s−1 and the car recoils in 
the opposite direction with a velocity of 1.60 m s−1. 

What is the initial speed of the car? 
[1 mark] 

A 5.43 m s−1

B 11.2 m s−1

C 12.8 m s−1

D 14.4 m s−1
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truck of mass 3000 kg. 
After the collision they move together. 

Which row is correct? 
 [1 mark] 

Speed of the trucks immediately 
after collision / m s–1 

Effect of collision on total 
kinetic energy 

A 0.6 no change 

B 0.6 decrease 

C 1.0 no change 

D 1.0 decrease 

2 7 A car of mass 1000 kg accelerates uniformly from rest to a speed of 25.0 m s–1 in 50.0 s.
The car is travelling along a horizontal road.

What is the average useful power output of the car over this period?
[1 mark] 

A 0.50 kW 

B 2.00 kW 

C 6.25 kW 

D 12.5 kW 

2 8 A tensile force produces an extension ∆L in a steel wire of initial length L and diameter d.

The same steel is used to make a second wire of initial length 2L and diameter d2. 

What is the extension when the same force is applied to the second wire?
[1 mark] 

A ¨L
2

B �¨L

C �¨L

D �¨L

4
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X has mass 2m and is projected vertically upwards with speed u. 

Y has mass m and is projected at 30° to the horizontal with speed 2u.

Air resistance is negligible. 

Which statement is correct? 
[1 mark] 

A X and Y have the same initial momentum. 

B X and Y reach their maximum heights at different times. 

C The maximum height reached by Y is half that reached by X.

D X and Y reach the ground at the same time.

Which row is true for an elastic collision between two objects in an isolated system? 
[1 mark] 

Kinetic energy Momentum 

A conserved conserved 

B not conserved conserved 

C conserved not conserved 

D not conserved not conserved 

Turn over for the next question 
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A pellet with velocity 200 m s−1 and mass 5.0 g is fired vertically upwards into a stationary 
block of mass 95.0 g.  The pellet remains in the block.  The impact causes the block to 
move vertically upwards. 

What is the maximum vertical displacement of the block? 
[1 mark] 

A 5.1 m 

B 10 m 

C 51 m 

D 100 m 
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box A stationary ball is free to move.  The ball is hit with a bat. 

The graph shows how the force of the bat on the ball changes with time. 

The ball has a mass of 0.044 kg. 

What is the speed of the ball immediately after being hit? 
[1 mark] 

A 13 m s−� 

B 60 m s−� 

C 80 m s−� 

D 160 m s−� 

Turn over for the next question 
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Which force, together with the parachutist’s weight, makes a pair according to Newton’s 
third law of motion? 

[1 mark] 

A the drag force on the parachutist from the air 

B the tension in the strings of the parachute 

C the gravitational force of the parachutist on the Earth 

D the lift force on the parachute from the air 

A tennis ball has a mass of 58 g. 
The ball is dropped from rest from a height of 1.8 m above the ground and falls vertically. 
The ball rebounds vertically to a height of 1.1 m. 
The effect of air resistance is negligible. 

What is the change in momentum of the ball during its collision with the ground? 
[1 mark] 

A 0.040 N s 

B 0.075 N s 

C 0.215 N s 

D 0.614 N s 
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box1 5 A progressive wave travels along a rope in the direction M to N. 

X marks a point on the rope. 

The wave has a frequency of 5.0 Hz, a wavelength of 1.0 m and an amplitude of 0.20 m. 

Where will X be after 0.15 s? 
[1 mark] 

A below MN by 0.20 m 

B above MN by 0.20 m 

C nearer N by 0.15 m 

D nearer N by 0.75 m 

What is true for an inelastic collision between two isolated objects? 
[1 mark] 

A Both total momentum and total kinetic energy are conserved. 

B Neither total momentum nor total kinetic energy is conserved. 

C Only total kinetic energy is conserved. 

D Only total momentum is conserved. 
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box2 5 A firework rocket moves vertically upwards. 
The rocket’s fuel burns at a steady rate to produce a constant thrust. 
The mass of the rocket decreases with time. 

Ignore the effects of air resistance on the rocket. 

Which row shows the acceleration of the rocket before, and the acceleration immediately
after, the fuel has been used up? 

[1 mark] 

Acceleration before Acceleration immediately after 

A increasing upwards constant downwards 

B increasing upwards decreasing upwards 

C constant upwards constant downwards 

D decreasing upwards constant downwards 

Object P has a mass of 7500 kg and travels at 12 m s−1. 
Object Q has a mass of 2500 kg and travels at 20 m s−1 in the same direction as P. 
P and Q collide and remain together after the collision. 

What is the total kinetic energy of P and Q immediately after the collision? 
[1 mark] 

A 70 kJ 

B 140 kJ 

C 980 kJ 

D 2.0 MJ 
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box An object of mass 0.20 kg moves with an initial velocity u.  It collides with a stationary 
object of mass 0.30 kg. 

The objects stick together when they collide. 
No external forces act on the objects. 

What is the final velocity of the two objects after the collision? 
[1 mark] 

A 0.40u 

B 0.67u 

C 1.5u 

D 2.5u 

0 9 P and Q represent displacements. 

What is the resultant displacement when P and Q are added? 
[1 mark] 

A 

B 

C 

D 

11
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box3 2 The diagram shows a circuit containing three resistors X, Y and Z. 

X and Y each have resistance R. 
Z has resistance 2R. 

What is 
power in

?
power in

X
Z

[1 mark] 

A 
1
4

B 
1
2

C 2 

D 4 

A pellet of mass 25 g travelling horizontally at 40 m s−1 enters a fixed wooden block.  The 
pellet stops after travelling a horizontal distance of 2.5 cm in the block. 

What is the average resistive force acting on the pellet? 
[1 mark] 

A 20 N 

B 800 N 

C 1600 N 

D 8000 N 
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box 2 1 The cladding of a step-index optical fibre 
[1 mark] 

A must not be transparent. 

B must have a higher refractive index than the core.

C reduces signal loss.

D reduces material dispersion.

A cricket ball of mass 0.16 kg travels at a speed of 35 m s−1 towards a bat. 
When the ball is hit, it is in contact with the bat for 52 ms.   
As a result, the ball travels in the opposite direction with a speed of 30 m s−1. 

What is the average force on the ball from the bat? 
[1 mark] 

A 0.015 N 

B 0.20 N 

C 15 N 

D 200 N 

2 3 A horse starts walking from point X on a circular track of circumference 60 m. 

The speed of the horse is a constant 2.0 m s−1. 

What is the horse’s displacement from X after 45 s? 
[1 mark] 

A 19 m 

B 30 m 

C 38 m 

D 90 m 
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box 2 8 An aluminium wire has a length of 12 cm and a volume of 3.7 × 10−4 m3. The resistivity of
aluminium is 2.7 × 10−8 ȍ�P.   

What is the resistance of the wire? 
[1 mark] 

A 1.1 × 10−6 ȍ 

B 8.8 × 10−6 ȍ 

C 1.1 × 10−2 ȍ 

D 8.8 × 10−2 ȍ 

Glider X of mass 400 g travels at 1.8 m s−1 to the right on a horizontal, frictionless track. 

Glider Y of mass 300 g travels towards X at 0.7 m s−1. 

X and Y collide. 
Immediately after the collision, Y travels to the right at a speed of 0.9 m s−1. 

What are the speed and direction of movement of X immediately after the collision? 
[1 mark] 

A 0.6 m s−1 to the left 

B 0.6 m s−1 to the right 

C 1.7 m s−1 to the left 

D 1.7 m s−1 to the right 

Turn over for the next question 
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