
Magnets and navigation 

A compass is made using a magnetic needle that is 
free to move around. The north seeking needle on 
the compass points towards the Earth’s north pole. As 
a result you always know where North is. However it 
points away from the north of a bar magnet

Title: Magnetism 
Big idea: Fields produce forces

Core focus

All learners

HT only

Triple 
science only

Solenoid and electromagnets

Current carrying wire has a magnetic field 
around it. In a coil the field lines line up with 
each other creating a stronger magnetic field.
An iron core strengthens the solenoid as it 
becomes magnetised itself

Key words Definition

Alternating 
current (ac) 

Current that is constantly changing direction. 

Alternator A device which generates an a.c. supply using the generator effect.

Current
The flow of electric charge. The size of the current is the rate of flow of charge. 
Measured in amperes (A).

Direct 
current

Current that always flows in the same direction.

Dynamo A device which generates a direct current (dc) supply using the generator effect.

Electric field A region in which an electrically charged object experiences an electrostatic force.

Electromagn
et

A solenoid with an iron core.

Fleming's 
left-hand 
rule

The rule used to work out the direction of the force produced by the motor effect. 
Your first finger points in the direction of the magnetic field (N to S), your second 
finger points in the direction of the current and your thumb points in the direction 
of the force (or motion).

Generator 
effect

The induction of a potential difference across a conductor which is experiencing a 
change in external magnetic field, If the conductor is part of a complete circuit, this 
will cause a current to flow. 

Induced 
magnet

A magnetic material that only has its own magnetic field and behaves as a 
magnetism while it is inside another magnetic field.

Magnetic 
field

A region where magnetic materials and current carrying wires experience of force.

Magnetic 
flux density

The number of magnetic field lines per unit area.

Magnetic 
material

A material which can become an induced magnet while its inside another magnetic 
field.

Motor effect When a current-carrying wire in a magnetic field experiences a force.

Permanent 
Magnet

A magnetic material that always has its own magnetic field around it.

Potential 
difference 

The driving force that pushes electric charge around a circuit, measured in volts (V). 
Also known as p.d. or voltage.

Right-hand 
thumb rule 

The rule to work out the direction of the magnetic field around a current carrying 
wire. Your thumb points in the direction of the current and your fingers curl in the 
direction of the magnetic field.

Solenoid A coil of wire often used in the construction of electromagnets.

Split-ring 
commutator

A ring with gaps in it that swaps the electrical contacts of a device every half-turn.

Transformer A device which can change the potential difference on an alternating current supply.

Bar Magnets and Attraction and 
Repulsion
Magnetism is an invisible force. A magnet 
can either attract or repel other magnets
Magnets have a
north pole (N) and a south pole (S)
Opposite poles of a magnet will attract 
each other (pull together)

Magnetic fields

The magnetic field
is strongest at the
poles, where the
lines are most
concentrated

The magnetic field
is weakest away
from the poles,
where the lines are
least concentrated

Magnetic fields
can’t be seen

They surround a
magnet and
attract or repel
Magnetic 
materials

Field lines have
arrows on them

Field likes come
out of the north
and south poles

The lines are
more
concentrated at
the poles

Combining magnetic fields 

When the fields from opposite 
poles come into contact they 
attract each other. As a result 
they combine to form a strong 
field between the two poles.

When the fields from the 
same poles come into 
contact they repel each 
other. They try to force the 
objects away from each 
other

Electromagnets 

Electromagnets compared to 
permanent magnets

We can pass an electrical 
current through a wire.
This creates a magnetic 
field. We call this an 
electromagnet
Electro = electric 
magnet = magnet

Electric bells When off the metal arm is away 
from the gong of the bell. When the
electromagnet is turned on it 
attracts the springy metal arm 
towards the gong. Here is hits the 
gong and makes a sound. This 
movement breaks the circuit and 
turns off the electromagnet. The 
arm moves away from the gong as it 
is not being attracted by the 
electromagnet. The circuit is reset 
and ready to go again

Circuit breaker When off the metal arm is away 
from the gong of the bell. When the
electromagnet is turned on it 
attracts the springy metal arm 
towards the gong. Here is hits the 
gong and makes a sound. This 
movement breaks the circuit and 
turns off the electromagnet. The 
arm moves away from the gong as it 
is not being attracted by the 
electromagnet. The circuit is reset 
and ready to go again

Loudspeaker The electrical current from the 
amplifier
creates the magnetic field around 
the
electromagnet. The changing 
attraction
and repulsion between the 
permanent
magnet’s magnetic field and the
electromagnet’s magnetic field 
make the
electromagnet move back and forth. 
The
speaker cone vibrates back and 
forth,
which generates sound waves.
The frequency at which the current
changes direction is the frequency 
of the
sound that the speaker produces.
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