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ELECTRODYNAMICS

MOTOR

• Converts Electrical energy 
to Mechanical energy

• Based on Motor effect

GENERATOR

• Converts Mechanical energy 
to Electrical Energy

• Based on principle of 
Electromagnetic induction/ 
Faraday’s Law
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• Motor effect
➢Electric motor works on basic principle that a 

current carrying-conductor in a magnetic field 
experiences a force

➢When a current carrying coil, with the current 
flowing in opposite directions in the two sides, is 
placed in the magnetic field, it results in two 
forces acting in opposite direction in the opposite 
sides

➢The two forces results in a torque that tries to 
rotate the coil
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• principle of Electromagnetic induction/ 
Faraday’s Law

The principle is based on that:

Emf is induced as a result of change of magnetic 
flux(linked) with the coil
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GENERATOR
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MOTOR
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FUNCTIONS OF THE BASIC 
COMPONENTS GENERATOR/MOTOR

Armature (Coil): 
Allows emf and current to be induced through it as it rotates in the 
magnetic field.
Magnets :
provides magnetic field that passes through the armature (coil)
Slip rings
Allows continuous contact with brushes so that current can be 
transmitted to terminals without breaking the circuit.
Split rings (or commutator ):
a. reverses the current each half turn to keep the torque turning the 
coil in the same direction.
Carbon brushes :
b. Maintains electrical contact with the rings
c. Conducts/ takes current out of the coil.
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AC Generator

DC Generator
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DC MOTOR AC MOTOR
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ADVANTAGES OF AC OVER DC

• Alternating current can be stepped-down or stepped-
up (using transformers)

• It can be transferred over long distances with minimal 
or no loss of power.

• AC can be generated in much higher voltages than DC.

• AC generators are easier and cheaper to construct 
than DC generators as they do not consist of 
commutator.

• Its easier to convert AC to DC than reverse 
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Activity 1     Date:
(6 minutes)
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Activity 2     Date:
(6 minutes)
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maximise the force created by the 
motor effect we can:

• Increasing the number of turns of the coil.

• Increasing the current through the coil.

• Increasing the area of the coil.

• Increasing the strength of the magnetic field 
i.e. using stronger magnets.
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maximise the efficiency of generator 
by:

• Increasing the number of turns of the coil.

• Increasing the speed of rotation.

• Increasing the area of the coil.

• Increasing the strength of the magnetic field 
i.e. using stronger magnets.
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INERTIA OF THE COIL

• Since the DC motor has split-rings which are separated 
from each other, there is a point (when the coil is 
perpendicular to the magnetic field) during the 
rotation of the armature where the carbon brushes are 
not in contact with the split rings.

• At this point, there is no current flowing in the 
armature.

• What keeps the armature rotating at this point, is the 
inertia of the coil.

• Inertia is the tendency of an object to resist any change 
in its state of motion.
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SIMULATION
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Motor
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Generator
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USE OF AC GENERATORS

• Generation of electric power in power plants (e.g. 
hydroelectric power plants, wind power plants, 
nuclear power plants, coal-fired power plants and 
geothermal power plants).

• Alternating current is easy to step-up (increase by 
using a step-up transformer) and step-down 
(decrease by using a step-down transformer).

• Most household appliances (appliances found at 
‘home’) work on alternating current.
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USES OF DC GENERATORS

• In factories that does electroplating (covering a 
metal with another metal).

• In factories that produce chemicals such as 
chlorine and aluminium through electrolysis (use 
of electricity to make a chemical reaction occur).

• In locomotives that are driven by diesel-electric 
motors.

• Due to the use of commutators (which are 
expensive), many DC generators are being 
replaced by AC generators.
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USES OF ELECTRIC MOTORS

• Escalators and elevators.

•  Cars e.g. starter, windscreen wipers.

• CD players.
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Activity 3     Date:
(8 minutes)
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Activity 4     Date:
(6 minutes)
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AC GRAPHS

All direction

Parallel

Vertical

two cycles
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DC GRAPHS

One direction

Parallel

Vertical

One cycle
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Activity 5     Date:
(6 minutes)
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Define the term rms for an alternating voltage/current.

• The rms potential difference is the AC potential difference which 

dissipates/produces the same amount of energy as an equivalent DC potential 

difference.

• The rms current is the alternating current which dissipates/produces the same 

amount of energy as an equivalent direct current (DC).
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Activity 6     Date:
(12 minutes)
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Activity 7     Date:
(10 minutes)
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Activity 8     Date:
(7 minutes)
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Activity 9     Date:
(12 minutes)
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