
Nuclear Power (Fission and Fusion) 
 
Questions 
 
 
Q1. 
  
Both U-235 and oil can be used as energy sources for generating electricity. 

1 kg of natural uranium can result in the generation of 45 000 units of electricity. 

1 kg of oil can result in the generation of 5.0 units of electricity. 

Calculate the mass of oil needed to generate the same amount of electricity as 1kg of 
natural uranium. 

(2) 
 
 
 
 
 

mass of oil = ........................................................... kg 

  
(Total for question = 2 marks) 
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Q2. 
  
* Nuclear fission and nuclear fusion are two non-renewable sources of energy. 

Compare nuclear fission and nuclear fusion as possible sources of energy for generating 
electricity using a nuclear reactor. 

Your comparison should refer to 

 
•    the differences between nuclear fission and nuclear fusion 
•    the relative advantages and difficulties involved in using these sources. 

(6) 
 .............................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  
(Total for question = 6 marks) 
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Q3. 
  
Use words from the box to complete the sentences about nuclear fission of uranium-235 (U-
235). 

 
(3) 

A neutron hits a nucleus of U-235 and causes the nucleus to 
.............................................................. . 

Each fission releases energy, two daughter nuclei and some 
.............................................................. . 

In a nuclear reactor, one fission can set off a controlled 
.............................................................. reaction. 

  
(Total for question = 3 marks) 

 
 
 
 
Q4. 
  
Stars may originate as a nebula. 

(i)  Describe the process that then occurs to produce the conditions necessary for nuclear 
fusion in a new star. 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  The energy, E, released in nuclear fusion is equivalent to loss in mass, m, according to 
the equation. 

E = mc2 
where c is the velocity of light. 
c = 3.00 × 108 m/s 
In 1 second, the energy radiated by the Sun is 3.86 × 1026 J. 
Calculate the loss in mass of the Sun in 1 second. 

(2) 
 
 
 
 
 

loss in mass = ........................................................... kg 

  
(Total for question = 5 marks) 

 
 
 
Q5. 
  
Nuclear fusion provides the energy source for stars including the Sun. 

Describe what happens during nuclear fusion. 
(3) 

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

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

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

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

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

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

  
(Total for question = 3 marks) 
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Q6. 
  
Figure 8 shows a helium nucleus. 

 

Figure 8 

(i)  Describe the difference between a fusion reaction and a fission reaction. 
(2) 

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

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

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

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

 

 

(ii)  Nuclear fusion does not happen at low temperatures because of electrostatic repulsion 
between 

(1) 
   A    beta particles 

   B    electrons 

   C    neutrons 

   D    protons 
 
  

(Total for question = 3 marks) 
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Q7. 
  
Figure 8 shows a helium nucleus. 

 

Figure 8 

The energy released per kilogram of fuel in a fusion reaction is 845 000 GJ. 

The energy released per kilogram of fuel in burning oil is 0.0394 GJ. 

(i)  Calculate the ratio of the energy released in fusion compared with the energy released in 
burning oil. 

Use the equation 

 
(2) 

 

 
 
 

ratio = ...........................................................  

(ii)  State two advantages of using a fusion reactor rather than burning oil in a power station. 
(2) 

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

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

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

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

(iii)  State two of the difficulties that need to be overcome to produce a fusion reactor. 
(2) 

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

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

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

 .............................................................................................................................................  
(Total for question = 6 marks) 
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Q8. 
 

Fusion and fission are nuclear reactions in which large amounts of energy are released. 

(i)  In a fusion reaction, two hydrogen nuclei are forced together to form a helium nucleus. 
Explain why a very high temperature is needed for this reaction to happen. 

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

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

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

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

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

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

 

(ii)  In a fusion reaction, the combined mass of the two small nuclei is greater than the mass 
of the resulting nucleus. 

This decrease in mass, m, appears as energy, E, according to the equation. 
E = mc2 

c is the speed of light = 3.0 × 108 m/s. 
The energy released in one fusion reaction is 4.5 × 10−12 J. 
Calculate the decrease in mass. 

(3) 
 
 
 
 
 
 
 
 
 
 

decrease in mass = ........................................................... kg 

  
(Total for question = 6 marks) 
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Q9. 
  
Fusion and fission are nuclear reactions in which large amounts of energy are released. 
* Nuclear fission is used in nuclear reactors in some power stations. 

In the reactor, a fission chain reaction is maintained and controlled to produce a supply of 
energy to generate electricity. Figure 14 is a diagram of a nuclear reactor. 

 

Figure 14 

Explain how the graphite core and the movable rods are used to maintain and control the 
chain reaction. 

(6) 
 .............................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

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

Q10. 
  
This question is about nuclear reactions. 

When a uranium-235 (U-235) nucleus absorbs a neutron, the nucleus splits into smaller 
parts. 

This reaction is called nuclear fission. 

How many daughter nuclei are produced from the fission of one nucleus of uranium-235 (U-
235)? 

(1) 

   A    two 

   B    three 

   C    four 

   D    six 

 
  

(Total for question = 1 mark) 
  
 
 
Q11. 
  
Both using nuclear fuel and burning oil produce harmful waste products. 

State one harmful waste product from each process. 
(2) 

using nuclear fuel ...................................................................................................................  

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

burning oil ............................................................................................................................. 

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

  
(Total for question = 2 marks) 
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Q12. 
  
Nuclear power is used for generating electricity. 

(i)  State two advantages of generating electricity using nuclear power compared with 
generating electricity from gas-fired power stations. 

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

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

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

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

(ii)  Using nuclear power stations to generate electricity is unpopular with many people. 
State two reasons why nuclear power stations are unpopular. 

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

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

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

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

  
(Total for question = 4 marks) 
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Q13. 
  
Figure 1 is a diagram of a nuclear reactor, used in the generation of electricity. 

 

P may be used to shut down the reactor when necessary.  
Q slows down neutrons to enable a chain reaction to take place. 

State the name of the two parts labelled P and Q. 
(2) 

P ...........................................................  

 
Q ...........................................................  

  
(Total for question = 2 marks) 
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Q14. 
  
This question is about nuclear reactions. 

(i)  When a uranium-235 (U-235) nucleus splits, neutrons are also emitted. 
The neutrons may start a chain reaction. 
Describe what is meant by a chain reaction. 
You may draw a diagram to help with your answer. 

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

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

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

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

(ii)  In the nuclear reactor of a power station, the chain reaction has to be controlled. 
Explain the action of a moderator in a nuclear reactor. 

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

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

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

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

(iii)  In a nuclear reactor there are 2.0 × 1017 fission reactions each second. 
Each fission reaction releases 4.0 × 10–11 J of energy. 
Calculate the energy released in 1 second. 

(2) 
 
 
 
 
 

energy released in 1 second = ........................................................... J 

  
(Total for question = 6 marks) 
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Mark Scheme – Nuclear Power (Fission and Fusion) 
 
Q1. 
  

 
  
 
 
Q2. 
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Q3. 
  

 

  
 
 
Q4. 
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Q5. 
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Q6. 
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Q7. 
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Q8. 
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Q9. 
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Q10. 
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Q11. 
  

 

Q12. 
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Q13. 
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Q14. 
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