
 

 
 

ELECTRODYNAMICS            05 AUGUST 2014 

 
Lesson Description 

In this lesson we: 

● Discuss the motor effect 
● Discuss how generators and motors work. 

 

 
Summary 

The Motor Effect 

In order to realise the motor effect, the following components 

are necessary: 

A current needs to be flowing in a magnetic field. The 

current produces a magnetic field which interacts with the 

magnetic field from the magnet and this combination of force 

fields causes movement 

Electrical energy is converted into mechanical energy.  

The direction of the magnetic field is from North to South (N 

to S) 

The current direction is the direction of flow of the 

conventional current (+’ve to –’ve) 

Examples are: drills, cd players, washing machines, etc  

 

Fleming’s Left Hand Rule can be used to predict the direction of the force acting on the conductor in 

a magnetic field. 

Using the LEFT HAND: 

 The first finger points in the direction of the field, from North to South. 

 The second finger points in the direction of conventional current, from positive to negative. 

 The thumb will then point in the direction of the resultant force. 

In an electric motor, an electric current passes through the coil in a magnetic field the combination of 

the two force fields produces a torque which turns the motor. 

A DC motor  

Electric current supplied through the commutator. 

The commutator reverses the current each half turn to keep the 

torque turning the coil in the same direction. 

The brushes on the commutator allow for the free rotation of 

the coil. 

The left hand rule can be applied to each arm of the rotating 

coil in order to determine the direction of rotation. 



 

 
 

An AC motor 

An AC motor is driven by alternating current. The motor will run in the same direction since current in 

the coil is alternating. To achieve this, an AC motor uses two slip rings which rotate with the coil. 

Factors affecting the electric motor 

In order to maximise the force created by the motor effect we can: 

 Make the current stronger 

 Increase the strength of the magnetic field 

 Increase the number of windings in the coil 

 Wrap the coil around an iron core 

Faraday’s Law of Induction 

The induced emf in a conductor is directly proportional to the rate of change of the magnetic flux 

through the conductor. 

The AC and DC Generators 

If a metallic coil is moved in a magnetic field an electric current is induced (created). 

An emf is induced across the ends of a coil by a changing magnetic flux, which in turn causes a 

current to flow.  

Mechanical energy is converted into electrical energy 

A DC Generator with a split ring and brushes An AC Generator with slip rings 

  

Image taken from Plato Multimedia Science 
School Simulations 11-16 – Physics – Electric 

Generator 

Image taken from Plato Multimedia Science 
School Simulations 11-16 – Physics – Electric 

Generator 

Fleming’s Right Hand Rule can be used to predict the direction of the induced current. 

Using the RIGHT HAND: 

 The first finger points in the direction of the field, from North to South. 

 The thumb points in the direction of the movement. 

 Then the second finger points in the direction of the induced conventional current, from 
positive to negative. 

Uses of DC generators 

 Bicycle dynamos to power bicycle’s light 

 Torches, producing light by shaking/winding the torch 

 Battery chargers 



 

 
 

Uses of AC generators  

 Battery cars, to recharge the battery while car is being driven 

 Power plants and diesel generators (kinetic energy is converted into electrical energy) 

 Microphones 

 
Test Yourself 

Select the most correct answer from the options given. Write down only the correct letter 

Question 1 

The simplified diagram of an electric motor is shown below 

 

When the switch is closed, coil ABCD rotates…. 

A. Clockwise 

B. Anticlockwise 

C. Clockwise until it reaches the vertical position and then reverses its direction 

D. Anticlockwise until it reaches the vertical position and then reverses its direction 

Question 2 

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 

Question 3 

In a coal-fired power plant, steam is used to turn turbine blades.  The type of energy conversion which 
applies here is 

A. mechanical energy to electrical energy 

B. chemical energy to electrical energy 

C. electrical energy to chemical energy 

D. mechanical energy to chemical energy 

  



 

 
 

Question 4 

A rectangular current-carrying coil, PQRS, is placed in a uniform magnetic field with its plane parallel 
to the field as shown below.  The arrows indicate the direction of the convention current.  

 

The coil will… 

A. rotate clockwise 

B. remain stationary 

C. rotate anticlockwise 

D. rotate clockwise and then anticlockwise 

Question 5 

The simplified diagram below represents an electric generator connected to a light bulb in the external 
circuit.  Component Y represents either a commutator or slip rings 

 

Which ONE of the following options for this generator is correct? 

 Type of current generated Component Y Energy conversion taking place 

A. Alternating current Commutator Mechanical to electrical 

B. Alternating current Slip rings Mechanical to electrical 

C. Direct current Commutator Electrical to mechanical 

D. Direct current Slip rings Electrical to mechanical 

 

  



 

 
 

 
Improve your skills 

Question 1  

(Taken from DBE Feb – March Paper 1 Exam 2012) 

1.1. The essential components of a simplified DC motor are shown in the diagram below.  

 

When the motor is functioning, the coil rotates in a clockwise direction, as shown.  

1.1.1. Write down the function of each of the following components: 

a) Split-ring commutator       

b) Brushes          

1.1.2. What is the direction of the conventional current in the part of the coil labelled AB?  
Write down only FROM A TO B or FROM B TO A  

1.1.3. Will the coil experience a maximum or minimum turning effect (torque) if the coil is in 
the position as shown in the diagram above?   

1.1.4. Sate ONE way in which this turning effect (torque) can be increased.   
         

1.2. Alternating current (AC) is used for the long-distance transmission of electricity.   Give a reason 
why AC is preferred over DC for long-distance transmission of electricity.     

Question 2  

(Taken from DBE Feb – March Paper 1 Exam 2010) 

2.1. A simplified sketch of a generator is shown below 

 

2.1.1. Is the output voltage AC or DC?  Give a reason for your answer.  

2.1.2. State TWO effects on the output voltage if the coil is made to turn faster.    

2.1.3. What is the position of the coil relative to the magnetic field when the output voltage is a 
maximum?       



 

 
 

2.2. In South Africa, the major source of electricity is coal-driven generators.  Recently society has 
become concerned about fossil fuels (like coal) as the primary source of electrical energy.  
Some business people have proposed that government should invest in windmills as an 
alternative source of energy.  

State ONE advantage and ONE disadvantage of using windmills over coal-driven generators in 
supplying energy.        

[7] 

Question 3  

(Taken from DBE November Paper 1 Exam 2011) 

Diesel-electric trains make use of electric motors as well as generators. 

3.1. The table below compares a motor and a generator in terms of the type of energy conversion 
and the underlying principle on which each operates.  Complete the table by writing down on 
the question number (4.1.1. – 4.1.4.) and next to each number the answer.  

 
Type of energy 

conversion 
Principle of 
operation 

Motor 3.1.1. 3.1.3. 

Generator 3.1.2. 3.1.4. 

The simplified diagram below represents an electric motor 

 

3.2. Give a reason why the section of the coil labelled BC in the above diagram does not experience 
a magnetic force whilst the coil is in the position as shown.      


