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Question One (30 marks)
(a) Define the following terms (5 marks)
(i) Nuclear radiation
(ii) Radioactivity
(ii1) Radioisotopes
(iv) Isotones
(v) Film budges

(b) Distinguish between nuclear reaction and chemical reaction (2 marks)

(d) Alpha(a), beta () and gamma (y) rays differ from each other in nature and properties. State
the three chief properties (3marks)

(e) State four methods used for detection and measurement of radioactivity (4 marks)

(f) How many « and B particles are emitted in passing down from ?33Th to *35Pb (2marks)

(g) State the Group Displacement Law’ (2 marks)

(h) Explain the meaning of radioactive disintegration series (1 mark)

(1) State the three radioactive disintegration series (3 marks)

(j) Calculate the half-life of radium-226 if 1 g of it emits 3.7 x 10" alpha particles per second
(L= 6.023x10>) (4marks)

(K) Discuss some of the practical application of nuclear chemistry in (4 marks)

i.  Agriculture

i1.  Carbon dating
Question Two (20 marks)

(a) Distinguish between isotopes and isotones by giving an example for each (4 marks)
(b) What is meant by bremsstrahlung radiation (2 marks)
(c) Briefly explain how bremsstrahlung radiation occurs (5 marks)
(d) Balance the following nuclear equations and identify X (5 marks)

i 210pg. —, 206pp 1Y

11 137C555—>X +06.1

iii. Mgy, +11p—"Hey+ X

iv. ®5Ug + 10n—"*Krss + **Bass +3X

v. "N; + X—=""0g + 11p
(e) Differentiate between the following mean life and half-life (2 marks)
(HDetermine the decay constant for carbon 14, if it has a half-life of 5730 years (2 marks)

: Question Three (20 marks)
(a) Radioisotope 15P3 has a half-life of 15 days. Calculate the time in which the radioactivity of

its 1.0 mg quantity will fall to 10% of the initial value (5 marks)
(b) Discuss the stability of nucleus in terms of neutron-proton ratio (4 marks)
(¢) Briefly explain what you understand by:
(i) Nuclear fission (2Zmarks).
(i1) Nuclear fusion (2 marks)
(d) Explain cosmic radiation as a natural source of radioactive radiations (5 marks)
(e) State two artificial sources of radioactive radiation (2 marks)



Question Four (20 marks)
(a) A sample of 2 g *Big; with a half-life 2.7x 107 years decays into stable isotope of thallium
by emitting alpha particle. What would be the activity of the sample after 2 years? (3 marks)
(b) An irradiated sample of gold gave the following results

Time/min 0 1 8 10 25 50 75 100
Counter/min | 300 296 285 270 228 175 133 103

(i) Draw the graph of counter per minute against time in minutes (Smarks)
(1) Determine the half-life of the isotope of gold (3 marks)
(1i1) At what time will the activity of the sample be 210c/m (2marks)
(c) Explain the two main mechanisms of how alpha particles interact with matter
1) Excitation (2 marks)
i1) lonization (2 marks)
(d) Based on the even-odd rule, predict which one you would expect to be radioactive in each of
the following pairs: (3 Marks)

(1) O-16 or O-17
(i1) Ne-20 or Ne-17
(iii) Ca-40 or Ca-45

Question Five (20 marks)
(a) ) Distinguish between subcritical and critical mass (2 marks)
(b) Any nuclear reactor that produces power via the fission of uranium or plutonium by
bombardment with neutrons must have at least five components. Name the five components

(5 marks)
(¢) Explain why chain reaction does not oceur in sub critical mass while it occurs in critical mass
(4 marks)
(d) State the five factor critical mass depends on (5 marks)
(e) Explain how shield and containment systems operate in a nuclear reactor (4 marks)
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