
Energy Transfers 
 
Questions 
 
Q1. 

A cyclist has a mass of 64 kg. 

(i) The cyclist rides from a flat road to the top of a hill. 
The top of the hill is 24 m above the flat road. 
Calculate the gain in gravitational potential energy, ΔGPE, of the cyclist. 
Use g = 10 N/kg 
Use the equation 

ΔGPE = m × g × Δh 

(2) 

gain in gravitational potential energy = ........................................................... J 

(ii) The cyclist returns to the flat road. 
The mass of the cyclist is 64 kg. 
Calculate the kinetic energy of the cyclist when the cyclist is travelling at 6.0 m/s. 
Use the equation 

KE = ¹⁄₂ × m × v2 

(3) 

kinetic energy = ........................................................... J 

(iii) The cyclist then uses the brakes on the bicycle to stop. 
Explain what happens to the kinetic energy of the cyclist. 

(2) 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 7 marks) 
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(3) 

(Total for question = 3 marks) 

(Total for question = 4 marks) 

Q2. 
A model train has a mass of 8.0 kg. 
It travels at a speed of 1.5 m/s. 
Calculate the kinetic energy of the model train. 

Use the equation 

kinetic energy = ½ × mass × (speed)2 

Q3. 
(i) Which of these would be a typical speed for a racing cyclist travelling down a steep 
straight slope? 

 

kinetic energy = ........................................................... J 

(1) 

A 

B 

C 

D 

0.2 m/s 

2 m/s 

20 m/s 

200 m/s 

(ii) A cyclist travels down a slope. 
The top of the slope is 20 m vertically above the bottom of the slope. 
The cyclist has a mass of 75 kg. 

Calculate the change in gravitational potential energy of the cyclist between the top and the 
bottom of the slope. 
The gravitational field strength, g, is 10 N/kg. 

(3) 

change in gravitational potential energy = ........................................................... J 
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Q4. 
 
Figure 7 shows a skier going down a hill. 

Figure 7 

She descends through a vertical height of 200 m.

The skier's mass is 65 kg.

(i) Calculate the change in gravitational potential energy. 

Use the equation 
ΔGPE = m × g × Δh 

Take the gravitational field strength, g, as 10 N / kg. 
(2) 

change in gravitational potential energy = ........................................................... J 

(ii) At the bottom of the slope her speed was 36 m/s. 
Calculate her kinetic energy at the bottom of the slope. 
Use the equation 

 
(3) 

kinetic energy = ........................................................... J 

(Total for question = 5 marks) 
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Q5. 
 
Electricity can be generated using a water turbine. 

(i) Water gains kinetic energy by falling from the top of a dam. 

(Total for question = 6 marks) 

Calculate the minimum height that 7.0 kg of water must fall to gain 1300 J of kinetic 
energy. 

(3) 

minimum height = ........................................................... m 

(ii) As water enters the turbine at the bottom of the dam, the kinetic energy of 8.0 kg of 
moving water is 1100 J. 

Calculate the speed of the moving water as it enters the turbine. 
(3) 

speed = ........................................................... m/s 
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Q6. 
 
Moving air can be used to generate electricity using a wind turbine. 

Figure 8 is a graph of kinetic energy against wind speed for a mass of moving air. 

(Total for question = 3 marks) 

Figure 8 

Just before the air reaches a wind turbine it has a wind speed of 15 m/s.

When the air has gone through the turbine it has a wind speed of 13 m/s.

As the air moves through the turbine some of its kinetic energy is transferred to the turbine.

Use the graph to determine the percentage of the kinetic energy transferred to the turbine 
from the air. 

(3) 

percentage of kinetic energy transferred from the air = ........................................................... 
% 
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Q7. 
 
Figure 5 shows a way of projecting a small trolley up a sloping track. 

(4) 

(Total for question = 4 marks) 

When the button is pressed, a spring is released in P that projects the trolley up the track.

The trolley travels up the track, stops and then rolls back down.

The spring in P always exerts the same force when projecting the trolley.

A student investigates how the mass of the trolley affects the maximum vertical 
height, h, reached by the trolley. 
State the measurements the student should make to complete the investigation. 

You should make use of the equipment shown in Figure 5 and any other 
equipment that is needed. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q8. 
 
A student lifts a toy car from a bench and places the toy car at the top of a slope as shown in 
Figure 16. 

(2) 

(Total for question = 2 marks) 

The student needs to develop the experiment to determine the loss in potential energy and
the gain in kinetic energy as the toy car is rolling down the slope. 

State the other measurements the student must make. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q9. 
 
Figure 6 is a graph of the student's results. 

(Total for question = 3 marks) 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

The student states that the energy transferred by the spring is the same each time it is used. 

Use data from any two points on the graph in Figure 6 to support this statement. 

(3) 
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Q10. 

 

Figure 11 shows a wind turbine. 

(2) 

(Total for question = 2 marks) 

Figure 11 

Explain how unwanted energy transfers could be reduced in the gear box. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q11. 
 
A student lifts a toy car from a bench and places the toy car at the top of a slope as shown in 
Figure 16. 

(Total for question = 2 marks) 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

Describe an energy transfer that occurs when the student lifts the toy car from the bench and
places the toy car at the top of the slope. 

(2) 
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Q12. 
 
Figure 6 shows a spinning flywheel. 

(1) 

(1) 

(Total for question = 2 marks) 

(1) 

(Total for question = 1 mark) 

Figure 6 

(i) State how energy is stored in a spinning flywheel. 

 

Q13. 

Before a car brakes it has kinetic energy. 
The kinetic energy decreases as it brakes. 
State what happens to the kinetic energy during braking. 

 .............................................................................................................................................

(ii) State one way to increase the amount of energy stored in the flywheel. 

 ............................................................................................................................................. 

 ............................................................................................................................................. 

............................................................................................................................................. 
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Mark Scheme – Energy Transfers 
 
Q1. 
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 Q3. 
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Q4. 
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Q6.

Q5. 
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Q8. 
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Q10. 

 3.1 Energy Transfers



Q11. 

Q12. 
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