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Uses of Electromagnets

Step-up transformers are used to increase the potential difference.  

Step-down transformers are used to decrease the potential difference

How do they work?

AC passes through the primary coil,

generating an alternating magnetic

field in the iron core. The lines of the

alternating magnetic field pass

through the secondary coil inducing

an alternating p.d. Between the

terminals of the secondary coil

Transformers are almost 100% efficient so almost all electrical power supplied to the transformer is 

transferred to the device.  Therefore:

Why are transformers used in the National Grid?

The heating effect in a resistor or wire is proportional to the square of the current.  By increasing the pd, 

the current through the cables is reduced, therefore the heating effect is smaller.  This means less power 

is wasted.

If the pd is made 4 x bigger at the 

step-up transformer:

-the current needed to transfer the 

same amount of power is 4 x smaller

-the heating effect is 16 x smaller

-the power wasted due to the 

heating effect is 16 x smaller

Testing the 

generator effect. 

The induced current will 

change direction 

depending on the 

movement of the 

magnet

Transformers

Generator

▪ Generators contain coils of wire that spin in 

a magnetic field.

▪ A p.d. is induced across the ends of the wire 

when it crosses through the magnetic field. 

This is called electromagnetic induction

▪ When the conductor (wire) is part of a 

complete circuit the induced p.d. makes an 

electric current pass around the circuit
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Alternator (AC Generator)

▪ It consists of a rectangular coil spinning in

a uniform magnetic field connected to

centre-reading meter by metal brushes

pressing on two slip rings.

▪ The coil turns steadily in one direction

making the current in the circuit

repeatedly change direction because the

p.d. in the coil changes its direction

▪ The induced pd and current alternate

because they repeatedly change direction

Dynamo

▪ A dynamo is similar to an alternator 

except the dynamo has a device called a 

split ring commutator instead of two 

separate slip rings

▪ As the coil spins, the split-ring 

commutator reconnects the coil the 

opposite way round every half turn.

▪ The induced pd and current do not 

reverse direction and are direct current

Moving Coil Microphone and Loudspeaker

▪ A moving coil microphone generates an altering pd as sound waves make the coil vibrate. The 

pressure variations of the sound wave on the diaphragm make it vibrate so the coil attached to it 

vibrates in the magnetic field. The pd induced has the same frequency as the sound wave.

▪ The moving coil loudspeaker creates soundwaves when alternating pd is applied to the coil. The 

current in the coil causes a force on the coil due to the motor effect. The current alternates and 

so the force repeatedly reverses direction, making the coil and diaphragm vibrate. This creates 

a sound wave with the same frequency as the alternating pd.


