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The equation shows a fission reaction.

U + on— "Bla+ UBr+ 3;n

(a) Explain how this reaction can become a chain reaction and suggest how the
rate of thereaction can be controlled.

[2]

(b) The graphin Fig. 1.1 shows the binding energies per nucleon of the nuclei
involved in the reaction.
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Fig.1.1

Use the graph to explain why energy is released in the reaction.

[2]

(c) Each fission reaction releases about 16 MeV. Calculate the mass change in a single
reaction.

Mass Change =..........cocoiiiiiiiiiiiiiieeans kg [3]

(d) Each year, fission reactors around the world produce about 1.4 x 10'8J of useful
energy. Use the data below to calculate an estimate of the time uranium reserves
will last at the current rate of energy production. Suggest and explain why such an
estimate may be inaccurate.

estimated mass of 235U available = 1.6 x 108kg
mass of 235U atom = 3.9 x 10-25kg.
efficiency of power stations = 30%

time uraniumreserveswilllast ...................... years

[4]
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