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If 100% efficient, input 
power = output power

V₁ x I₁ =  V₂ x I₂

Transformers

Step-Down transformers

Metal core with primary and 
secondary coil of wire on each side

Decreases voltage of a supply

n₁ > n₂
V₁ > V₂

n₁ < n₂Step-Up transformers

V₁ < V₂
Increases voltage of a supply

Efficiency
AC in primary coil

Relative motion between 
field and conductor

Alternating Currents

The direction of current flow 
continually switches direction

Dynamos

Induced Potential 
Difference

Alternators

Induce PD with a conductor 
and magnetic field

Moving a conductor relative to a 
magnetic field induces a PD across it

Moving a magnetic field 
relative to a conductor 

induces a PD across conductor

PD will cause current to flow 
in a loop shaped conductor

Generates 
alternating current

Generates 
direct current
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     13.2: ELECTROMAGNETIC INDUCTION

National Grid

A series of power stations, wires 
and substations that produce and 

transport electricity

High voltages result in lower currents 
and so the wires heat up less

Power stations

Local substations

Voltage is lowered to safe usable levels 
(230V) before being used in homes

Voltage is increased before being 
transported through power lines

Efficiency

Power lines transfer electricity 
at very high voltages

This makes the national grid 
more efficient

Loudspeakers
Microphones

A cone with wire wrapped around it, 
connected to an AC power supply and 
placed in a permanent magnetic field

Current flows through wire, creating 
a second magnetic field

Use the generator effect to turn vibrations in the 
microphone coil (caused by the pressure variations of 

sound) into current variations in a circuit

This interacts with the permanent field, 
producing a force which vibrates the cone 
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