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INSTRUCTIONS:  Attempt All Questions 

 

QUESTION ONE (30 MARKS) 

 a) What is meant by the term 

      i) Mass defect         (1 Mark) 

      ii) Nuclear binding energy                  (1 Mark) 

b) The mass defect for the nuclide  is found to be 0.0305 amu, calculate the binding energy of 

the nuclide in 

    i) joules per mole of nuclei        (2 Marks) 

   ii) Joules per nucleus        (1 Mark) 

   iii)  MeV per nucleus        (1 Mark) 

c i) State and explain the group displacement law in radioactivity.   (2 Marks) 

  ii)  is a β-emitter and  is an α-emitter. What will be the atomic masses and  

        atomic numbers of daughter elements of these radioactive elements? Predict the  

       position of daughter elements in the periodic table.    (3 Marks) 

d) i) What is meant by carbon dating?      (1 Mark) 

    ii) The amount of carbon-14 in a piece of wood is found to be one-sixth of its amount in  

         a fresh    piece of wood. Calculate the age of old piece of wood.  

         The Half-life for carbon-14 is 5730 years.     (3 Marks) 

e) i) Define the term nuclear reaction       (1 Mark) 

   ii) State the differences between a nuclear reaction and a chemical reaction (4 Marks) 

f)  i) Name the types of radiations and compare their properties   (6 Marks) 

    ii) If Z be the atomic number and M the atomic mass of the parent nucleus, Using examples    

demonstrate the two main types of radioactive decay    (4 Marks) 

QUESTION TWO (20 MARKS) 

a) Distinguish between        (4 Marks) 

i) Becquerel and Curie 

ii) Average life and half-life  

b)  i) Calculate the half life and average life period of a radioactive element if its decay constant is 

7.37 × 10–3 hour–1        (3 Marks) 

ii) A radioactive isotope has half-life period of 20 days. What is the amount of the isotope left over 

after 40 days if the initial concentration is 5 g?     (3 Marks) 

iii) How much time would it take for a sample of cobalt-60 to disintegrate to the extent that only 
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2.0 per cent remains? The disintegration constant λ is 0.13 yr– 1   (3 Marks) 

c) i) What is activity of a radioactive substance     (1 Mark) 

    ii) The half-life period of radon is 3.825 days. Calculate the activity of radon. 

        (atomic weight of radon = 222)       (3 Marks) 

d)  Explain the meaning of artificial radioactivity. Illustrate using an example (3 Marks) 

 

QUESTION THREE (20 MARKS) 

 a) i) Outline the steps for writing a nuclear equation     (2 Marks) 

 ii) Write the nuclear equation for the change that occurs in radium-226 when it emits an alpha 

particle.         (2 Marks) 

iii) Cobalt–60 decays by emission of a beta particle. Predict the atomic number, mass 

                                                                         (2 Marks) 

iv)  Complete the nuclear equation      (2 Marks) 

 
b) i) What is nuclear fission?        (1 Mark) 

    ii)  State the characteristics of nuclear fission     (2 Marks) 

c)  By the aid of a well-labeled diagram, discuss the salient features of a nuclear power plant.  

           (5 Marks) 

d) Discuss Fusion as a source of energy in the 21st century    (4 Marks) 

 


