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Answer QUESTION 1 and ANY OTHER TWO  

You may need the following constants: 

Electronic charge e = 1.6 x 10
-19

C. 

 π = 3.14 

εo = 8.85 x 10
-12

 F/m
 

µo = 4π x 10
-7

 Tm/A 
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Question 1 (30 marks) 

 

(a) State any 4 properties of charge     (4 marks) 

 

(b) Explain how lightning conductors discharge the clouds.     (2 marks) 

(c) Three point charges, q1 = - 4 µC, q2 = 5 µC, and q3 = 1 µC, are placed as in Figure 

below.     

 

If r1 = 0.5 mm and r3 = 0.8 mm, find the force on q2 due to the other two charges.  

(5 marks)  

(e) Sketch a graph illustrating dependence of resistance on length l of a wire 

conductor keeping cross sectional area constant.     (3 marks) 

(f) State three transformer losses.     (3 marks) 

 

 (h) (i) Explain the term "work function" of a metal   (2 marks) 

(ii) The 
14

C content decreases after the death of a living system with a half-life 

of 5739 years. If the 
14

C content of an old piece of wood is found to be 

12.5% of that of an equivalent present-day sample, how old is the piece of 

wood?         (4 marks) 

 

(i) If the distance between two equal point charges is doubled, and their individual 

charges are also doubled, what would happen to the force between them? Show 

your working.         (3 marks) 

 

(j) i. Define  

I. Fusion 

II.  Fission 

ii.  Complete the following reactions (use the periodic table where 

applicable) 

 

  I ν++→+ ___2

1

1

1

1

1 HHH     (2 marks) 

  II. nBaHn
1

0

141

56

235

92

1

0 3___++→+     (2 marks) 

q1 q2 q3 
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Question 2 (20 marks) 

 

(a)  Define Electric current. Give its Symbol and SI unit   (3 marks) 

 

(b) (i) State ohm's law      (2 marks 

(ii) Write the general expression for the total resistance for N resistors 

connected in parallel.      (2 marks) 

 

c) For the circuit below, 

i) compute the total resistance     (6 marks) 

ii) the current I       (7 marks) 

    

 

Question 3 (20 marks) 

 

(a) Define Capacitance        (2 marks) 

 

(b) Sketch charging and discharging curves of a capacitor.  (4 marks) 

 

(c) (i) Derive an expression for equivalent capacitance for a circuit with  

   capacitors C1, C2, and C3 connected in series.  (5 marks) 

(ii) A potential difference of 12 volts is connected to a 2µC and 8 µ C in 

parallel.  

I. Calculate the charge on each capacitor  (3 marks) 

II. Total circuit capacitance Ceq    (3 marks) 

III. Total energy stored by the capacitors,  (3 marks)  
 

Question 4 (20 marks) 

 

(i) Define half life of a radioactive material    (2 marks) 

 

(ii) Explain the three types of radioactive decay processes giving examples of each. 

          (6 marks) 

 

(iii) Derive half-life (T½) equation for radioactive material. Hence show that the decay 

law can be expressed as: 

tTIn

oeNN
)/2(

2
1−

=
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where   N = number of nuclei present at any time t, 

  No = initial number of nuclei. 

        (8 marks) 

(iv) An isotope has 2.665 x 10
21 

particles. Its decay rate is 3.70 x 10
10

 particles/sec.  

 

I. Decay constant      (2 marks) 

II. Half life of the isotope     (2 marks) 
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