
Using Energy 
 
Questions 
 
Q1. 
  
A different cyclist uses a motorised bicycle. 

The motorised bicycle is powered by an electric motor. 

Figure 3 is an energy diagram for the motor. 

 

(i)  Calculate how much energy is wasted. 
(1) 

 
 
 
 
 

energy wasted = ........................................................... J 

(ii)  Calculate the efficiency of the electric motor. 
(2) 

 Use the equation: 

 

 
 
 
 

efficiency of electric motor = ...........................................................  

  
(Total for question = 3 marks) 
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Q2. 
Figure 2 shows an energy transfer diagram for a steam engine. 

The diagram shows the amounts of energy transferred each second by the steam engine. 

 

(i)  Calculate the amount of wasted energy. 
(1) 

 
 
 

wasted energy = ........................................................... J 

(ii)  Calculate the efficiency of the steam engine. 
Use the equation 

 
(2) 

 
 
 

efficiency = ...........................................................  

(iii)  State what happens to the wasted energy. 
(1) 

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

(iv)  Coal is a fossil fuel that is burnt in some steam engines. 
State two ways that the use of coal might be harmful to the environment. 

(2) 
 1 ..........................................................................................................................................  

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

 2 ..........................................................................................................................................  

 .............................................................................................................................................  
(Total for question = 6 marks)  
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Q3. 
  
A kettle is used to heat water. 

Figure 11 shows a graph of temperature against time for the water in the kettle. 

 

Calculate the rate of increase in temperature at a time of 150 s, by drawing a tangent to the 
curve in Figure 11 at a time of 150 s. 

(3) 
 
 
 
 
 
 
 
 
 
 

 ........................................................... °C / s 

  
(Total for question = 3 marks) 
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Q4. 
  
A kettle is used to heat water. 

The kettle has an efficiency of 91% in supplying energy to the water.  
The thermal energy of the water increases by 3.3 × 105 J in 200 s. 

Calculate the total amount of energy supplied to the kettle in the 200 s. 

Use the equation 

 
(2) 

 
 
 
 
 
 
 
 
 
 

total amount of energy supplied = ........................................................... J 

  
(Total for question = 2 marks) 
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Q5. 
Figure 13 shows wind turbines, used to generate electricity for the National Grid. 

 

The wind turns the turbine blades. 

The wind is a renewable source of energy. 

(i)  State two other renewable sources of energy. 
(2) 

 1 ..........................................................................................................................................  

 2 ..........................................................................................................................................  

(ii)  For one turbine 

 
•    the energy input per second from the wind is 6.2 kJ 
•    the energy output per second to the National Grid is 2.2 kJ. 

Calculate the efficiency of this turbine. 
(2) 

 
 
 
 

efficiency = ...........................................................  

(iii)  Suggest a reason why it is impossible for the turbine to use all the kinetic energy of the 
wind. 

(1) 
 .............................................................................................................................................  

 .............................................................................................................................................   
(Total for question = 5 marks) 
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Q6. 
  
State two non-renewable energy sources. 

(2) 
 1 ..........................................................................................................................................  

 2 ..........................................................................................................................................  

  
(Total for question = 2 marks) 

  
 
 
Q7. 
  
Which of these is a non-renewable source of energy? 

(1) 
   A    geothermal 
   B    natural gas 
   C    tidal 
   D    solar 

 
  

(Total for question = 1 mark) 
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Q8. 
  
Figure 10 shows all the energy sources used in Canada in 2014 and a prediction for 2040. 

 

Figure 10 
Discuss the effects on the environment of two predicted changes between 2014 and 
2040. 

(4) 
change 1 

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

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

effect on the environment 

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

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

change 2 

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

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

effect on the environment 

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

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

  
(Total for question = 4 marks) 
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Q9. 
  
Figure 9 shows the renewable energy sources used in the UK in 2015. 

Figure 9 is to scale. 

 

Figure 9 

(i)  State the energy source that gave the greatest amount of renewable energy for the UK in 
2015. 

(1) 
 .............................................................................................................................................  

(ii)  Justify your choice of energy source in part (i). 
(1) 

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

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

(iii)  State which of these energy sources gave about 20% of the energy from renewable 
sources for the UK in 2015. 

(1) 
 .............................................................................................................................................  

  
(Total for question = 3 marks) 
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Q10. 
Explain why renewable sources provide an increasing fraction of the electricity supply for 
many countries. 

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

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

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

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

  
(Total for question = 2 marks) 

  
Q11. 
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. 

 

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 = .........................................................%  

  
(Total for question = 3 marks) 
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Mark Scheme – Using Energy 
 
Q1. 
  

 

 
Q2. 
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 3.2 Using Energy PhysicsAndMathsTutor.com



Q3. 
  

 

  
Q4. 
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Q5. 
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Q6. 
  

 
 
 
 
 
 
Q7. 
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Q8. 
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Q9. 
  

 

 

 

  
 
 
Q10. 
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Q11. 
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