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QUESTION ONE (30 MARKS)

(a) Define the following terms _ (5 marks)
(i) Nuclear chemistry
(ii) Radiations
(iii) Nucleons
(iv) Radioisotopes
(v) Film budges
(b) Distinguish between fusion reaction and fission reaction (2 marks)
(¢) Alpha(a). beta () and gamma (y) rays differ from each other in nature and properties. State
the three chief properties (3marks)
(d) Radioisotope 1sP°~ 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 (4 marks
(e) Determine the decay constant for carbon 14, if it has a half-life of 5730 years (2 marks)
(f) State the Group Displacement Law’ (2 marks)
(g) Explain the meaning of radioactive disintegration series (1 mark)
(h) State the three radioactive disintegration series (3 marks)

(i) 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)
(j) Discuss some of the practical application of nuclear chemistry in (4 marks)
i.  Amnalytical applications
ii. Industrial exploration of leaks

QUESTION TWO (20 MARKS)

(a) Distinguish between isobars 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 — 233Pb + X
i137cs > X+ Je
iii 26Mg + 1P — X + jHe
iv. 235U + In = 3iKr + '3Ba + 3X
v.UN+X >0+ 1P
(e) Differentiate between the following mean life and half-life (2 marks)

(f) How many a and P particles are emitted in passing down from 23gTh to 206Pb (2marks)

QUESTION THREE (20 MARKS)

(a) Briefly describe the scintillation method of measuring radiations (Smarks)
(b) Discuss the stability of nucleus in terms of neutron-proton ratio (4 marks)
(¢) Briefly describe the discovery of radioactivity (4 marks)
(d) Explain terrestrial 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 233Bi with a half-life 2.7 107 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) Using Einstein equation; E = M(?, determine the energy released in the following reaction

in keal (4 marks)
Li + H - 3He + 3He + energy

7.16g 1.0078¢g 4.0026 4.0026¢

(¢) (1) Define binding energy (2 marks)

ii) What is the binding energy for 1B nucleus if its mass defect is 0.08181 amu? (4 marks)
(d) Tritium (3H) decays by beta emission to (3He) with a half- life of 12.26 years. A sample of a
tritiated compound has an initial activity of 0.833Bq. Calculate the decay constant K and activity

after 2.50 years. (4 marks)
(e) Based on the spin pairing, predict which one you would expect to be radioactive in each of
the following pairs: (3 Marks)

(1) Cl-35 or CI-36
(ii) Ne-20 or Ne-17
(ii1) Ca-40 or Ca-45

QUESTION FIVE (20 MARKS)
(a) Explain Film badges as a method of detection and measurement of radioactivity. (10 marks)

(b) Show that =~ (5 marks)
() 0.01 mg of Pu- 239 units has decay constant of 1.4 x 10’ particles/ minute. What is its half-
life (5 marks
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