Nuclear Physics — 2021 A2

1. Nov/2021/Paper_41/No.12
(a) Define radioactive decay constant.

_____________________________________________________________________________________________________________________________________________ [2]
(b) A sample of radioactive iodine-131 ('311) of mass 5.87 x 10~'%kg has an activity of
2.92 x 10%Bq.
Determine the decay constant of iodine-131.
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2.

Nov/2021/Paper_42/No.12
(a) Radioactive decay is both random and spontaneous.

State what is meant by:

(i) random

(b) A sample of radioactive material contains atoms of an unsta e X. The activity of the
sample due to the atoms of X is A. The variation with time Is shown in Fig. 12.1.
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(i) Use Fig. 12.1 to determine the half-life, in minutes, of nuclide X.

half-life = .. ..o min [3]

(ii) Attime t= 0, the mass of the atoms of X in the sample |E@ 0~7kg.

Determine the nucleon number of X. ®
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3.

March/2021/Paper_42/No.12
(a) Radioactive decay is both spontaneous and random.

State what is meant by:

1. SPONTANEOUS TECAY ..ottt ettt e e et e e e e e rne e e anes

(b) Strontium-90 (33Sr) is an unstable nuclide.

The activity of a sample of 1.0 x 10~-%kg of strontium-90 is 52’\/@

(i) Determine the decay constant 2 of strontium-90. .,
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Suggest a possible reason for this.



