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5.	 A spring obeys Hooke’s law and has a spring constant k.  
The spring is extended horizontally. The extension of the spring is x.  
When released, the spring returns to its original length in time Dt. 

What is the average power developed by the spring as it returns to its original length?

A.	 k
t
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6.	 An object of mass 5.0 kg is initially at rest. An impulse of 2.0 N s acts on the object.

What is the final kinetic energy of the object?

A.	 0.40 J 

B.	 10 J 

C.	 20 J

D.	 40 J
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11.	 A continuous belt of width 0.60 m travels at a constant speed of 2.5 m s-1. The belt has a uniform 
distribution of charge of 5.0 mC m-2 on its surface. 

As the belt passes a point all the charge is removed and is carried as a current in a wire.

wire

2.5 m s−1

0.60 m

belt
 

What is the current in the wire?

A.	 1.2 mA 

B.	 7.5 mA 

C.	 19 mA 

D.	 21 mA 

12.	 A solar panel has a surface area of 0.20 m2. The efficiency of the solar panel is 30 %. At one instant 
the radiation intensity at normal incidence to the panel is 0.15 kJ m-2 s-1.

What is the power output of the panel? 

A.	 9.0 mW

B.	 30 mW

C.	 9.0 W

D.	 30 W

– 8 – 2225 – 6710

13.	 A mass–spring system oscillates with time period T1 .

Another identical spring is connected in parallel with the first spring as shown. The mass 
is unchanged.

The time period of the oscillation for the two-spring system is T2 .

What is T
T

2

1

?

A.	 1
2

B.	 1
2

C.	 2

D.	  2
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3.	 A ball is thrown vertically upwards. Air resistance is not negligible. Four positions of the ball are 
shown: A and B on the way up, C at the maximum height, and D on the way down. At which 
position does the acceleration of the ball have its greatest magnitude?

A.

B.

C.

D.

up down

4.	 Cart X, of mass 2 kg, is moving at a speed of 3 m s-1 to the right and collides on a horizontal track 
with cart Y of mass 1 kg. Y is initially stationary.

2 kg 1 kg
3 m s−1

X Y

The velocity of Y immediately after the collision is 4 m s-1 to the right. What is the velocity of X 
immediately after the collision?

A.	 1 m s-1 to the right

B.	 1 m s-1 to the left

C.	 2 m s-1 to the right

D.	 2 m s-1 to the left

5.	 0.25 J of work is done to compress a spring by a distance of 0.10 m from its unstretched length. 
What is the spring constant?

A.	 2.5 N m-1

B.	 5.0 N m-1

C.	 25 N m-1

D.	 50 N m-1

– 4 – 8825 – 6710

6.	 A block of mass m is released from rest and slides down a ramp of length d that makes an angle θ 
with the horizontal. A constant frictional force F acts on the block. 

d

θ

block

What is the kinetic energy of the block at the bottom of the ramp?

A.	 mgd - Fd cos θ

B.	 mgd - Fd

C.	 mgd sin θ - Fd cos θ

D.	 mgd sin θ - Fd

7.	 Two blocks P and Q of the same mass are placed in thermal contact with each other until they 
reach thermal equilibrium. In reaching thermal equilibrium the temperature of P increases by 10 K, 
and the temperature of Q decreases by 20 K. Thermal energy exchange with the surroundings 
is negligible.

Which statement is correct?

A.	 P has a greater specific heat capacity than Q.

B.	 Q has a greater specific heat capacity than P.

C.	 The magnitude of the change in internal energy is greater for P than for Q.

D.	 The magnitude of the change in internal energy is greater for Q than for P.
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6.	 A block of mass m is released from rest and slides down a ramp of length d that makes an angle θ 
with the horizontal. A constant frictional force F acts on the block. 

d

θ

block

What is the kinetic energy of the block at the bottom of the ramp?

A.	 mgd - Fd cos θ

B.	 mgd - Fd

C.	 mgd sin θ - Fd cos θ

D.	 mgd sin θ - Fd

7.	 Two blocks P and Q of the same mass are placed in thermal contact with each other until they 
reach thermal equilibrium. In reaching thermal equilibrium the temperature of P increases by 10 K, 
and the temperature of Q decreases by 20 K. Thermal energy exchange with the surroundings 
is negligible.

Which statement is correct?

A.	 P has a greater specific heat capacity than Q.

B.	 Q has a greater specific heat capacity than P.

C.	 The magnitude of the change in internal energy is greater for P than for Q.

D.	 The magnitude of the change in internal energy is greater for Q than for P.
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4.	 An object of mass m, moving with a speed v, collides with a stationary object of mass m. The 
objects stick together.

What is the change in kinetic energy in the collision? 

A.	 Zero

B.	 mv 2

8

C.	 mv 2

4

D.	 3
8

2mv

5.	 A pump has efficiency η when raising water from a well of depth d. The mass of water raised per 
second is R. Changes in kinetic energy of the water are considered negligible.

What is the input power to the pump required to raise the water?

A.	 Rd
gη

B.	 ηR
gd

C.	 ηRgd 

D.	 Rdg
η

– 4 – 8825 – 6722

6.	 Insulated solid copper rods of different diameters and fixed length are placed in thermal contact 
with two objects X and Y, maintained at different temperatures TX and TY respectively. The diagram 
shows the setup with one such rod. 

X Y

insulation

copper rod

TYTX

Which graph shows the variation with rod diameter d of the rate of thermal energy transfer Δ
Δ
Q
t

 
along the rod?

A.

d

∆
∆
Q
t

B.

d

∆
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Q
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∆
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Q
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d

∆
∆
Q
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7.	 80 g of a liquid are heated with a constant power output of 100 W. All the power goes into the liquid.
After 60 s, the rise in temperature is 50 K. 

What is the specific heat capacity of the liquid in J kg−1 K−1?

A.	 120

B.	 960

C.	 1200

D.	 1500
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1.	 A car has an initial speed of 16 m s-1. It decelerates at 4.0 m s-2 until it stops.

What is the distance travelled by the car?

A.	 4 m

B.	 16 m

C.	 32 m

D.	 64 m

2.	 A block of mass 2.0 kg accelerates from a speed of 15 m s-1 to a speed of 20 m s-1 without changing 
its direction.

What impulse acts on the block?

A.	 2.5 N s

B.	 5.0 N s

C.	 10 N s

D.	 17.5 N s

3.	 A net force of 8.0 N accelerates a 4.0 kg body from rest to a speed of 5.0 m s-1. 

What is the work done by the force?

A.	 50 J

B.	 40 J

C.	 32 J

D.	 20 J
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4.	 A person stands in an elevator (lift). The total mass of the person and the elevator is 800 kg. 
The elevator accelerates upward at 2.0 m s-2.

elevator

elevator 
cable 

acceleration
= 2.0 m s−2

What is the tension in the cable?

A.	 1.6 kN

B.	 6.4 kN

C.	 8.0 kN

D.	 9.6 kN

5.	 An object is released from rest in a vacuum at a height H above the Earth’s surface.

As the object falls it passes a point at a height of 0.75H above the surface.

What is kinetic energy of the object at a height of 0.75
gravitati

H
oonal potential energy of the object at a height of H

?

A.	 1
16

B.	 1
4

C.	 9
16

D.	 3
4
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4.	 A person stands in an elevator (lift). The total mass of the person and the elevator is 800 kg. 
The elevator accelerates upward at 2.0 m s-2.

elevator

elevator 
cable 

acceleration
= 2.0 m s−2

What is the tension in the cable?

A.	 1.6 kN

B.	 6.4 kN

C.	 8.0 kN

D.	 9.6 kN

5.	 An object is released from rest in a vacuum at a height H above the Earth’s surface.

As the object falls it passes a point at a height of 0.75H above the surface.

What is kinetic energy of the object at a height of 0.75
gravitati

H
oonal potential energy of the object at a height of H

?

A.	 1
16

B.	 1
4

C.	 9
16

D.	 3
4
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6.	 A bird of weight W sits on a thin rope at its midpoint. The rope is almost horizontal and has 
negligible mass.

W

The tension in the rope is

A.	 less than W
2

B.	 equal to W
2

C.	 between W
2

 and W

D.	 greater than W

7.	 The internal energy of a real gas is

A.	 zero.

B.	 equal to the intermolecular potential energy of the particles.

C.	 equal to the total kinetic energy of the particles.

D.	 equal to the sum of the intermolecular potential energy and the total kinetic energy of 
the particles.


