Fission and fusion      
1. Why are neutrons suitable particles to use to bombard uranium nuclei to produce nuclear fission?

2. Explain the purpose of the moderator in a nuclear reactor and write down two materials that might be used as a moderator?

3. Explain the purpose of the control rods in a nuclear fission reactor and write down one material that might be used in these control rods?

4. What meant a CHAIN REACTION?

5. In the 2011 accident at the Fukushima nuclear power plant in Japan one of the problems was the lack of water to the ponds containing ‘spent’ fuel rods. Explain this.

6. Copy and complete the following equation showing the fission of a U235 nucleus by a neutron:

            

    235.044 + 1.0087        


           147.961 + 84.938 + 3.0261
7. Calculate the ‘mass defect’ of the above reaction and thence the energy available in both MeV and J.

Energy equivalents:   1 u 931 MeV     1 MeV = 1.6x10-13 J

8. Describe two possible methods for the disposal of nuclear waste?

9. Copy and complete the following equation showing the fusion of a deuterium and a tritium nucleus:

          eq \o(\s\up 8( 2),\s\do 3( 1))D     + eq \o(\s\up 8( 3),\s\do 3( 1))T                          eq \o(\s\up 8( 4),\s\do 3( 2))He     +      eq \o(\s\up 8( 1),\s\do 3( 0))n   +   17.6 MeV

    2.014 102 + 3.016 049        4.002 604   +  1.0087
10. Calculate the ‘mass defect’ of the above reaction and thence the energy available in both MeV and J.

11. What is the approximate temperature of the fuel in a nuclear fusion reactor?

12. Why does the fuel in a nuclear fusion reactor have to be at such a high temperature compared with the temperature in the centre of a star?
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