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INSTRUCTIONS:  Answer question one and any other two questions  
   
QUESTION ONE (30 MARKS) 

a) If a suspended object A is attracted to a charged object B, can we conclude that A is 

charged?  Explain.          (3 marks) 

b) Explain from an atomic viewpoint why charge is usually transferred by electrons.  

          (2 marks) 

c) Explain how a positively charged object can be used to leave another metallic object 

with a net negative charge.  Discuss the motion of charges during the process.   

          (4 marks) 

d) Distinguish between electric potential and electrical potential energy.   (4 marks) 

e) In an analogy between traffic flow and electrical current, what would correspond to the 

charge Q?  What would correspond to the current I?  Justify your answer.  (4 marks) 

f) State the three Newton equations of motion.      (3 marks) 

g) List six types of simple machines        (3 marks) 

h) State Flemings’ left and right hand rules giving their applications.    (4 marks) 

i) Define the following terms; work, power and efficiency.     (3 marks) 
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QUESTION TWO (20 MARKS) 

a) In the Bohr Theory of the hydrogen atom, an electron moves in a circular orbit about a 

proton.  The radius of the orbit is 0.53 x 10-10 m.  

(i) Find the electrostatic force e acting on each particle.  
(ii)  If this force causes the centripetal acceleration of the electron, what is the 

speed of the electron?        (12 marks) 
b) Two point charges are a small distance apart.  

(i) Sketch the electric field lines for the two if one has a charge four times that of 
the other and both charges are positive.  

(ii)  Repeat for the case in which both charges are negative.    (8 marks)  
 
QUESTION THREE (20 MARKS) 

a) If you are given three different capacitors C1, C2, and C3, how many different 
combinations of capacitance can you produce, using all capacitors in your circuits.  
          (8 marks)  

b) An air-filled capacitor consists of two parallel plates, each with an area of 7.60cm2 and 
separated by a distance of 1.80 mm.  If a 20.0-V potential difference is applied to these 
plates, calculate: 
(i) The electric field between the plates 
(ii)  The capacitance  
(iii)  The charge on each plate.        (12 marks) 

 
QUESTION FOUR (20 MARKS) 

a) Suppose that you wish to fabricate a uniform wire out of 1.00g of copper.  If the wire 
is to have a resistance R=0.500Ω and if all of the copper is to be used, what will be 

(i) The length  
(ii)  The diameter of the wire         (6 marks) 
b) A potential difference of 12V is found to produce a current of 0.40A in a 3.2-m length 

of wire with a uniform radius of 0.40 cm.  What is  
(i) The resistance of the wire 
(ii)  The resistivity of the wire        (6 marks) 

c) The heating element of a coffeemaker operates at 120V and carries a current of 2.00A.  
Assuming that the water absorbs all of the energy converted by the resistor, calculate 
how long it takes to heat 0.500kg of water from room temperature (23.00C) to the 
boiling point.           (8 marks) 

 
QUESTION FIVE (20 MARKS) 

a) A car sits in an entrance ramp to a freeway, waiting for a break in the traffic.  The 
driver accelerates with constant acceleration along the ramp and onto the freeway.  
The car starts from rest, moves in a straight line, and has a speed of 20m/s when it 
reaches the end of the 120m – long ramp. 
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(i) What is the acceleration of the car 
(ii)  How much time does it take the car to travel the length of the ramp? 
(iii)  The traffic on the freeway is moving at a constant speed of 20m/s.  What 

distance does the traffic travel while the car is moving the length of the ramp?   
(10 marks) 

b) A 4.80 kg watermelon is dropped from rest from the roof of a 25.0m tall building and 
feels no appreciable air resistance.  
(i) Calculate the work done by gravity on the watermelon during its displacement 

from the roof to the ground. 
(ii)  Just before it strikes the ground, what is the watermelon’s  

(I) Kinetic energy 
(II)  Speed 

(iii)  Which of the answers in part (i) and (ii) would be different if there were 
appreciable air resistance?         (10 marks)  
 

 


