Questions on Nuclear Stability From Past Papers

1 What is the binding energy of the nucleus  
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Use the following data:

mass of a proton          = 1.00728 u

mass of a neutron        = 1.00867 u

mass of a   
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     nucleus = 238.05076 u

1 u                             = 931.3 MeV

A 1685 MeV

B 1732 MeV

C 1755 MeV

D 1802 MeV

2 A deuterium nucleus and a tritium nucleus fuse together to form a helium nucleus, releasing a particle

X in the process, according to the equation
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Which one of the following correctly identifies X?

A electron

B neutron

C positron

D proton

3. A thermal nuclear reactor is shut down by inserting the control rods fully into the core.  

Which line, A to D, shows correctly the effect of this action on the fission neutrons in the reactor?

number of fission 


average kinetic energy

neutrons of 



fission neutrons

A 
reduced 



reduced

B 
reduced 



unchanged

C 
unchanged 



reduced

D 
unchanged 



unchanged
4.The mass of the beryllium nucleus,   
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, is 7.01473 u.  What is the binding energy per nucleon of thisnucleus?

Use the following data:

mass of proton  = 1.00728 u

mass of neutron = 1.00867 u

1u = 931.3MeV

A 1.6MeV nucleon-1
B 5.4MeV nucleon-1
C 9.4MeV nucleon-1
D 12.5MeV nucleon-1
5. The fusion of two deuterium nuclei produces a nuclide of helium plus a neutron and 

liberates 3.27MeV of energy.  How does the mass of the two deuterium nuclei compare with the

combined mass of the helium nucleus and neutron?

A 
It is 5.8 x10 -30 kg greater before fusion.

B 
It is 5.8x10-30   kg greater after fusion.

C 
It is 5.8 ×10-36   kg greater before fusion.

D 
It is 5.8 ×10-36   kg greater after fusion.
6.The fission of one nucleus of uranium 235 releases 200MeV of energy.  What is the value of this energy in J?

A 3.2 × 10-25  J

B 3.2 ×10-17J
C 3.2 ×10-11J
D 2.0 x10 6J
7.The reaction shown below occurs when a proton and a deuterium nucleus(
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If the energy released, Q, is 5.49 MeV, what is the mass of the helium nucleus?

mass of   
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    nucleus = 2.01355 u

mass of proton = 1.00728 u

1u is equivalent to 931.3MeV

A 0.00589 u

B 3.01494 u

C 3.02083 u

D 3.02323 u

8 Which one of the following statements is not true about the control rods used in a nuclear reactor?

A They must absorb neutrons.

B They must slow down neutrons to thermal speeds.

C They must retain their shape at high temperatures.

D The length of rod in the reactor must be variable.
9  For a nuclear reactor in which the fission rate is constant, which one of the following

statements is correct?

A There is a critical mass of fuel in the reactor.

B For every fission event, there is, on average, one further fission event.

C A single neutron is released in every fission event.

D No neutrons escape from the reactor.

10  (a) Explain why, after a period of use, the fuel rods in a nuclear reactor become

(i) less effective for power production,

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

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

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

(ii) more dangerous.

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

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

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

(b) Describe the stages in the handling and processing of spent fuel rods after 

they have been removed from a reactor, indicating how the active wastes are dealt with.

You may be awarded marks for the quality of written communication in your answer.
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.................................................................................................................................
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.................................................................................................................................

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

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