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SCH 3353: NUCLEAR CHEMISTRY & RADIOCHEMISTRY 

  
DATE: OCTOBER 2020           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Define the band of stability and relate it to the value of the neutron-to-proton ratio. 

          (3 Marks) 

b) Explain why radioisotopes above the band of stability are unstable.  (2 Marks) 

c) Define the term radioactive decay.      (2 Marks) 

d) Predict the mode of radioactive decay in each of the following nuclide. Justify your 

answer in each case.        (6 Marks) 

(i)  ����
���  

(ii) �	
��  

(iii) �	
��  

e) Write nuclear equation representing a nuclear reaction that would take place in (i) , (ii) 

and (iii) above.        (3 Marks) 

f) Uranium undergoes a series of nuclear reactions that begins with an unstable nuclide ���
�
�  

and end up with stable nuclide ����
��	 . This series is shown below. Use it to answer 

questions that follow; 
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(i) Identify all isotopes of polonium in the series   (3 Marks) 

(ii) Identify the type of radioactive decay represented by A, B, E, and I (4 Marks) 

g) Define the term half-life.       (1 Mark) 

h) Krypton-85 is used in indicator light of appliances. The half-life of krypton-85 is 11yr.  

How much of 2.000mg sample remain after 33 years?   (3 Marks) 

i) Among alpha, Beta and Gamma radiation, which one of them will not lead to 

transmutation. Justify your answer.      (3 Marks) 

QUESTION TWO (20 MARKS) 

a) Explain what you understand by the term nuclear binding energy  (2 Marks) 

b) The ����
��  has atomic mass of 58.933 a.m.u given that the mass of ��

�  is 1.007825 a.m.u 

(i)  Calculate the mass defect in Co��
��      (4 Marks) 

(ii) Determine the nuclear binding  energy of Co��
�� (1 �� = 6.022 � 10�	 a.m.u  

15= 1kg �� 15�)       (4 Marks)  
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c) Explain how you would know whether the reaction is chemical or nuclear when an atom 
undergoes a reaction and attains a more-stable form.    (10 Marks) 

 

QUESTION THREE (20 MARKS) 

a) Explain why heavy atoms undergo nuclear fission.    (2 Marks) 

b) What are the conditions that must be met for chain reactions to take place. (2 Marks) 

c) Compare subcritical mass and critical mass     (4 Marks) 

d) Nuclear fission produces the energy generated by nuclear reactors. This energy  is 

primarily used to generate electricity at nuclear power plants; 

(i)  What common fuel used in nuclear reactors?   (2 Marks) 

(ii)  How would one ensure that chain reaction in nuclear reactors goes on and at the 

same time preventing it from racing out of control?   (2 Marks) 

e) Explain why a dense concrete structure is usually built to enclose the reactor(2 Marks) 

f) Explain why nuclear reactors must be serviced periodically.   (2 Marks) 

g) Nuclear fusion is a promising source of energy and has a number of advantages over 

nuclear fission. What are these advantages?     (3 Marks) 

h) Provide one disadvantage of nuclear fusion over nuclear fission.  (7 Marks) 

QUESTION FOUR (20 MARKS)  

a) Ionising radiations damage to living system can be classified as either somatic or genetic. 

Explain these two types of damages.      (4 Marks) 

b) Briefly explain how scintillation detector works.    (6 Marks) 

c) Discuss applications of ionizing radiations in each of the following fields; 

(i)  Medicine         (6 Marks) 

(ii)  Agriculture         (4 Marks) 

 


