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(Total for Question   16 marks)
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2 In September 1987, two youngsters in Brazil removed a stainless steel cylinder from 

a machine in an abandoned clinic.  Five days later they sold the cylinder to a scrap 

dealer who prised open a platinum capsule inside to reveal a glowing blue powder.  The 

powder was found to contain caesium-137 and had an activity of 5.2  1013 Bq.

Caesium-137 is a -emitter with a half-life of 30 years.

*(a) Discuss the dangers to the youngsters of possessing this cylinder for 5 days.

(3)
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(b) Complete the equation to represent the decay of caesium-137 into barium.

(2)

137

55
Cs

.........

......... Ba  +  
.........

.........

–

(c) (i) The decay of caesium into barium is a random process.  Why is the decay

process described as random?

(1)
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(ii) Show that the decay constant for the caesium-137 is about 7  10 10 s 1.

(2)
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(d) In September 2007, 20 years after the cylinder was removed from the machine, the

substance was still highly radioactive.  Calculate the number of caesium-137 atoms

remaining in the powder.

(4)
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(e) Caesium-137 is one of the products from the nuclear fission of uranium-235 in a

nuclear reactor.

(i) Complete the equation for this reaction and show the number of neutrons

released.

(1)

235

92
U  +  1

0
n 137

55
Cs  +  

.........

95Rb  +  .........

1

0
n

(ii) Explain the significance to the operation of the reactor of the number of

neutrons emitted in each fission.

(2)
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(Total for Question   15 marks)
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3 In 2012, building commenced on the International Thermonuclear Experimental Reactor 
(ITER) in France.  The aim is for this fusion reactor to be working by 2020.

(a) (i) Describe the process of nuclear fusion.
(2)

(ii) Explain why it is difficult to maintain the conditions needed for nuclear fusion in
a reactor.

(2)

(b) Explain why the fusion of hydrogen nuclei should release energy.
(2)

(Total for Question  = 6 marks)
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