
Energy Changes 
Questions 
 
Q1. 
A ball has a mass of 0.046 kg. 

(i)  Calculate the change in gravitational potential energy when the ball is lifted through a 
vertical height of 2.05 m. 

Use the equation 

 
(2) 

 
 
 

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

 

(ii)  The ball is released. 
Calculate the kinetic energy of the ball when the speed of the ball is 3.5 m/s. 

(3) 
 
 
 
 

kinetic energy of the ball = ........................................................... J 

 

(iii)  The ball bounces several times. 
Figure 15 shows how the height of the ball above the floor changes with time. 

 
Use Figure 15 to estimate the maximum height that the ball reaches after the first 
bounce. 

(1) 
height after first bounce = ........................................................... m 
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(iv)  Explain why the ball does not bounce back to its starting height of 2.05 m. 
(2) 

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

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

 .............................................................................................................................................  
(Total for question = 8 marks) 

 
Q2. 
  
This question is about energy changes. 

Figure 11 shows a water slide.  
A person travels from the top to the bottom of the water slide. 

 

(i)  The mass of the person, m = 72 kg.  
      The change in vertical height, h = 7.0 m  
      Gravitational field strength, g = 10 N / kg 

Calculate the change in gravitational potential energy for the person. 
Use the equation 

change in gravitational potential energy = m × g × h 
(2) 

 
 
 
 
 
 
 
 
 
 

change in gravitational potential energy = ........................................................... J 
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(ii)  The person comes to rest after the end of the water slide. 
Explain what happens to the energy as the person comes to rest after the end of the 
water slide. 

(2) 
 .............................................................................................................................................  

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

  
(Total for question = 4 marks) 

  
Q3. 
  
A drone has a mass of 4.5 kg. 

This drone rises from the ground to a height of 20 m. 

(i)  Calculate the change in gravitational potential energy when the drone rises through a 
height of 20 m. 

The gravitational field strength g = 10 N/kg. 
(2) 

 
 
 
 
 
 

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

 
(ii)  State the amount of useful work done by the blades as the drone rises through 20 m. 

(1) 
 

useful work done = ........................................................... J 

 
(iii)  It takes 4s for the drone to rise through 20m. 

Calculate the useful power developed by the blades in this time of 4 s. 
(2) 

 
 
 
 
 
 

useful power developed = ........................................................... W 

  
(Total for question = 5 marks) 
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 Q4. 
  

This question is about energy changes. 

Calculate the kinetic energy of a tennis ball travelling at 28 m/s.  
The mass of the tennis ball = 58 g. 

Use the equation 

 
(3) 

 
 
 
 
 
 
 
 
 
 

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

  
(Total for question = 3 marks) 
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Q5. 
Figure 21 shows a bicycle. 

 

(i)  The rider uses the pedals to make the large gear wheel turn. 
The large gear wheel moves the chain. 
The chain turns the small gear wheel. 
The large gear wheel has 48 teeth. 
The small gear wheel has 12 teeth. 
The large gear wheel turns 2 times each second. 
Calculate the number of times that the small gear wheel turns each second. 

(2) 
 
 
 
 
 

 ........................................................... turns each second 

(ii)  Oil is applied to the wheel of a bicycle at the point shown in Figure 22. 

 
Explain how the oil improves the efficiency of the bicycle. 

(3) 
 .............................................................................................................................................  

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

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

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

 .............................................................................................................................................  
(Total for question = 5 marks) 
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Q6. 
  

The kinetic energy of another cyclist is 2800 J. 

The mass of the cyclist is 85 kg. 

Calculate the velocity of this cyclist. 

Use the equation 

 
(3) 

 
 
 
 
 
 
 
 
 
 

velocity = ........................................................... m / s 

  
(Total for question = 3 marks) 
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Q7. 
  
Figure 10 shows a toy used to launch a ball. 

 

One end of the spring is fixed to the handle. 

The other end of the spring is fixed to the support. 

The child pulls the handle until the pad is against the support as shown in Figure 12. 

 

(i)  The extension of the spring is 0.09 m. 
The spring constant (k) is 20 N/m. 
Calculate the work done in extending the spring by 0.09 m. 
Use the equation 

work done = 1⁄2 × k × (extension)2 
(2) 

 
 
 
 
 
 
 
 

work done = ........................................................... J 
  

 8.1 Energy Changes PhysicsAndMathsTutor.com



(ii)  The child lets go of the handle. 
The ball starts to move. 
The spring returns to its original length. 
Describe the energy transfer that takes place when the ball starts to move. 

(2) 
 .............................................................................................................................................  

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

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

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

(iii)  The child can only stretch the spring until the pad is pressing against the support. 
Explain how the design of the toy prevents the spring from becoming damaged. 

(2) 
 .............................................................................................................................................  

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

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

  
(Total for question = 6 marks) 

  
Q8. 
  
A cyclist is riding a bicycle at a steady velocity of 12 m/s. 

The cyclist and bicycle have a total mass of 68 kg. 

Calculate the kinetic energy of the cyclist and bicycle. 

Use the equation 

 
(2) 

 
 
 
 
 
 
 
 

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

  
(Total for question = 2 marks) 
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Q9. 
  

A student plots a graph showing the height at the start and the maximum height reached 
after each bounce. 

Figure 16 shows the student's graph. 

 

Describe how the maximum height reached changes with the bounce number in Figure 16. 
(2) 

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

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

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

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

  
(Total for question = 2 marks) 
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Q10. 
*Figure 23 shows a drone. 

 

The blades on the drone are turned by electric motors. 

The electric motors are powered by a battery. 

Figure 25 represents the energy transfers involved when the drone rises from the ground. 

 

Describe the changes in the way energy is stored when the drone rises from the ground. 

Your answer should refer to energy transfers. 
(6) 

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
(Total for question = 6 marks) 
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Q11. 
  

A cyclist is riding a bicycle at a steady velocity of 12 m/s. 

The cyclist and bicycle have a total mass of 68 kg. 

Describe the energy transfers that happen when the cyclist uses the brakes to stop. 
(2) 

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

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

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

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

  
(Total for question = 2 marks) 

  
 
 
Q12. 
  
This question is about energy changes. 

Figure 12 shows a person pushing a box from the bottom of a slope to the top of the slope. 

 

Explain which one of the three distances shown in Figure 12 should be used to calculate the 
work done against the force of friction between the box and the slope. 

(2) 
 .............................................................................................................................................  

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

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

 .............................................................................................................................................  
(Total for question = 2 marks) 

Q13. 
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(i)  Figure 14 shows the vertical forces on an aeroplane. 

 

Figure 14 
Use information from the diagram to determine the size and direction of the resultant 
vertical force on the aeroplane. 

(2) 
 
 
 
 

size = ........................................ kN, direction is ........................................  

(ii)  The aeroplane is descending. 
Figure 15 shows a diagram of the resultant vertical and horizontal forces on the 
aeroplane as it is descending. 

 

Figure 15 
Complete the diagram to show the resultant of these two forces. 

(1) 
(iii)  The mass of the aeroplane is 750 kg. 

Calculate the change in gravitational potential energy of the aeroplane as it descends 
from 1300 m to the ground. 
Gravitational field strength (g) = 10 N/kg 

(2) 
 
 
 
 

energy = ........................................................... J 
(Total for question = 5 marks) 
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 Q14. 

Two cyclists ride on a hilly road and go through points P, Q, R and S. 

The diagram in Figure 16 shows how the vertical height of the road changes during the 
journey from P to S. 

 

(i)  The greatest overall change in gravitational potential energy for each cyclist is between 
which two points on the journey? 

(1) 
   A    P and Q 
   B    Q and R 
   C    P and S 
   D    R and S 

 
(ii)  The total weight of one cyclist and bicycle is 700 N. 

Calculate the total amount of work done against gravity when the cyclist travels from 
point P to point Q in the journey. 

(2) 
 
 
 
 
 

work done = ........................................................... J 
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(iii)  The gravitational potential energy of the other cyclist changes by 11 250 J when 
travelling from point Q to point R. 

 Calculate the mass of this cyclist. 
 Gravitational field strength = 10 N / kg 
 Use the equation 

ΔGPE = m × g × Δh 
(2) 

 
 
 
 
 

mass = ........................................................... kg 

(iv)  Explain why the total amount of work done by a cyclist between points Q and R is 
different from the change in gravitational potential energy of the cyclist between points Q and 
R. 

(2) 
 .............................................................................................................................................  

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

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

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

(v)  The cyclists lubricated the chains and the wheel bearings of their bicycles before setting 
off. 

Lubricating the chains and wheel bearings helps to 
(1) 

   A    decrease the amount of work done against gravity 
   B    decrease the efficiency of the cyclist and bicycle 
   C    increase the efficiency of the cyclist and bicycle 
   D    increase the overall amount of energy transferred by the cyclist 

 
  

(Total for question = 8 marks) 
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Q15. 
 
Which of these is the equation for work done? 

(1) 
   A    work done = force ÷ distance moved in direction of force 
   B    work done = force × distance moved in direction of force 
   C    work done = force ÷ distance moved at right angles to direction of force 
   D    work done = force × distance moved at right angles to direction of force 

 
  

(Total for question = 1 mark) 
Q16. 
  
Figure 8 shows part of a cart. 

 

Figure 8 

When the wheels turn the axles become warm. 

(i)  Explain why the axles become warm when the wheels turn. 
(2) 

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

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

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

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

(ii)  Give one way of reducing the heating of the axles when the wheels turn. 
(1) 

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

 .............................................................................................................................................  
(Total for question = 3 marks) 
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Mark Scheme – Energy Changes 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
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Q6. 
  

 

  
 
 
Q7. 
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Q8. 
  

 

  
 
 
Q9. 
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Q10. 
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Q11. 
  

 
 
Q12. 
  

 
 
Q13. 
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Q14. 
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Q15. 
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Q16. 
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