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WORKSHEET 3  ELECTRODYNAMICS 
 
A SHORT QUESTIONS 
(i) The type of current produced by an electric generator which has slip rings. (1) 
(ii) The component in a DC electric motor that ensures continuous rotation in one direction by reversing 

the direction of the current every half-cycle . (1) 
(iii) A lamp functioning at peak voltage (AC) will glow with the same brightness when connected to a 

battery of the same voltage (DC).  (2) 
(iv) The fundamental principle on which electric generators operate. (1) 
 
(v) DoE March 2011 
2.8 Which ONE of the following changes to the design of an AC generator will increase its maximum emf? 
A Change the polarity of the magnets 
B Use larger slip rings 
C Use larger brushes 
D Increase the number of turns on the coil (2) 
 
(vi) DoE March 2011 
2.9 The cross () in the diagram below represents a conductor carrying conventional current 

 INTO THE PAGE in the uniform field between the two bar magnets. The conductor is placed between 
the north (N) pole and south (S) pole of the magnets, as shown. 

 
 
 
 
 
 
 
 

In which ONE of the directions A, B, C or D (all lying in the plane of the page) will this conductor 
experience a force? (2) 

 
B. DBE/November 2013   QUESTION 10 

The simplified sketch represents an AC generator. 
 The main components are labelled A, B, C and D.  
10.1 Write down the name of component 
 10.1.1 A  
       10.1.2    B (2) 
10.2 Write down the function of component B.            (1) 
10.3 State the energy conversion which takes place in an AC 
  generator.    (1) 
A similar coil is rotated in a magnetic field. The graph below shows how the alternating current produced by 
the AC generator varies with time. 
 
 
 
 
 
 
 
 
 
 
 
10.4 How many rotations are made by the coil in 0,03 seconds?  (1) 
10.5 Calculate the frequency of the alternating current.  (3) 
10.6 Will the plane of the coil be PERPENDICULAR TO or PARALLEL TO the magnetic field at  

 t = 0,015 s?  (1) 
10.7 If the generator produces a maximum potential difference of 311 V, calculate its average power 

output. (5) 
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C. DoE/November 2009 QUESTION 13 

The diagram below represents a simplified 
sketch of an electric DC motor . 
 
13.1 Name the component which ensures 

continuous rotation of the coil of this 
electric motor. (1) 

13.2 Name the part of the motor which 
becomes an electromagnet when the 
current flows in the motor.  (1) 

13.3 When the electric motor is connected to a 12 V DC supply, it draws a current of 1,2 A. The motor is 
now used to lift an object of mass 1,6 kg through a vertical height of 0,8 m at constant speed in 3 s.  
Is all the electrical energy converted to the gain in potential energy of the object? Support your answer 
with relevant calculations.  (7) 

D. DoE/November 2008 QUESTION 7 

The diagram below represents how water is funnelled into a pipe and directed to a turbine at a hydro-electric 
power plant. The force of the falling water rotates the turbine. 
Each second, 200 m3 of water is funnelled down a vertical shaft to the turbine below. The vertical height 
through which the water falls upon reaching the turbine is 150 m. 
Ignore the effects of friction.  NOTE: One m3 of water has a mass of 1 000 kg. 

 

 

 

 

 

 

 

7.1 Calculate the mass of water that enters the turbine each second.1 (1) 

7.2 Calculate the kinetic energy of this mass of water when entering the turbine. 
 Use energy principles. (4) 

7.3 Calculate the maximum speed at which this mass of water enters the turbine. (3) 
7.4 Assume that a generator converts 85% of this maximum kinetic energy gained by the 

water into hydro-electricity. Calculate the electrical power output of the generator.   (2) 
7.5 Explain what happens to the 15% of the kinetic energy that is NOT converted into 

electrical energy.  (1)   
 
E. DoE/November 2008 QUESTION 14 

The municipality of Dinaledin implements a power cutback in the town. As a result of 
the cutback the rms voltage drops from 220 Vrms to 200 Vrms. 

14.1 Calculate the peak voltage during cutback. (3) 

14.2 A certain electrical appliance dissipates 1 200 W when it is operated at 220 Vrms. Calculate the power 
at which it will operate during the cutback. (4) 

14.3 It is common practice to connect many appliances to a multi-plug. Modern types of multi-plugs have a 
cut-off switch built in. Using principles in Physics, explain clearly why this cut-off switch is important.(4) 

 


