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Question one
a. Define the following terms (4 marks)

i. Nuclear stability

ii. Radioactivity decay

iii. Mass absorption coefficient

iv. Critical reaction
b. State and explain the four factors that determine nuclear stability (4 marks)
¢. From what you understand by the term radioactivity, do you think radioactivity is influenced
by temperature and concentration? (4 marks)
d. i differentiate between nuclear fission and fusion giving examples (4 marks)
ii Between heavy elements and lighter elements, which ones are likely to undergo fission and
which ones are likely to undergo fusion? Give reasons to your answer (3 marks)
Question two

a. Calculate the binding energy per nucleon of an iron (Fe, Z=26) atom, given that m (**Fe) =

55.934932 and MeV=931 (5 marks)
b. State the characteristics of the binding energy B.E (4 marks)
c. Briefly explain what a radioactive element is (4 marks)
d. Balance the following nuclear equations and identify X (6 marks)

i. 212g4Po---- 285,Pb + X

1. 13755CS----X +°-1e

iii. 2612Mg +1|p----4za + X

iv. 2°U + lon----2*3¢Kr + '¥56Ba +3X

v. "N+ X----10 + 1yp



e. Nuclear fission using a neutron releases a staggering amount of energy. Complete the
following equation below. (3 marks)
239U + lgn-----"4338r + X +3%9n + energy

Question three

a. State any three application of radioactivity in chemistry (3 marks)
b. What conditions must be satisfied in order that the chemical changes induced by radiation can
be used to measure the energy transferred to the absorbing matter in chemical dosimetry

(4 marks)

¢. calculate the absorption coefficient (u) of H202 in barns per molecule, given that the atomic
absorption coefficient of C, H, and O are 1.266, 0.211 and 1.688b/atom (4 marks)
d. Calculate the mass absorption of CH4 given that the mass absorption coefficient of hydrogen
is 0.1266¢m?*/g and of carbon is 0.6332cm?/g (4 marks)

Question four

a. Name four principle modes of interaction of gamma radiation with matter (4 marks)
b. Differentiate between the following mean life and half life (4 marks)
c. Determine the decay constant for carbon 14, if it has a half life of 5730 years (2 marks)

d. if radium -223 has a half life of 10.33 days, what time duration would it require for the activity

associated with this sample to decrease 1.5% of its present value? (4 marks)
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