
P6. Magnetism and electromagnetism
Lesson Topi

c
Learning objective Before After

Embedded 6.1 Use the following units: ampere (A), volt (V) and watt (W).

1. What is a 
magnet?

6.2 Know that magnets repel and attract other magnets and attract magnetic substances.

6.3 Describe the properties of magnetically hard and soft materials.

6.4 Understand the term magnetic field line.

6.5 Know that magnetism is induced in some materials when they are placed in a magnetic field.

2. What does a 
magnetic field 
look like?

6.6 Practical: investigate the magnetic field pattern for a permanent bar magnet and between two bar magnets.

6.7 Describe how to use two permanent magnets to produce a uniform magnetic field pattern.

3. What is an 
electromagnet?

6.8 Know that an electric current in a conductor produces a magnetic field around it.

6.12 Understand why a force is exerted on a current-carrying wire in a magnetic field, and how this effect is applied in simple d.c. electric motors 
and loudspeakers.

4. What is the  
motor effect?

6.13 Use the left-hand rule to predict the direction of the resulting force when a wire carries a current perpendicular to a magnetic field.

6.14 Describe how the force on a current-carrying conductor in a magnetic field changes with the magnitude and direction of the field and current.

5. What is the 
generator 
effect?

6.15 Know that a voltage is induced in a conductor or a coil when it moves through a magnetic field or when a magnetic field changes through it 
and describe the factors that affect the size of the induced voltage.

6.16 Describe the generation of electricity by the rotation of a magnet within a coil of wire and of a coil of wire within a magnetic field, and describe 
the factors that affect the size of the induced voltage.



Knowledge organiser
Quantity Unit How do we find it? Description

Induced voltage, ε Volts, V -(NBA cosθ) / t The rate of change of 
magnetic flux 

Force, F Newtons, N BIL sinθ The force on a current-
carrying wire
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A bar magnet has a magnetic 
field like a burger or an insect. 

The field lines all go from 
north to south

Key term Description

Induced Bring about or give rise to.

Hard magnetism A material that is difficult to magnetise and difficult to demagnetise. For example steel.

Soft magnetism A material that is easy to magnetise and easy to demagnetise. For example iron.

Magnetic field There is said to be a magnetic field at a point if a force acts on a magnetic pole at that point. Magnetic fields are 
visualized through the construction of field lines. 


Domain A region of a magnetic material where the magnetic moments (magnetic atoms) are aligned. When these regions 
are aligned, we have a magnet

Split-Ring 
commutator

Allows a DC motor to keep moving in the same direction by ensuring the force continues to be in the same 
direction

Magnetic materials have magnetic 
domains which are disordered so 

the magnetic field cancels out
We can use an external magnetic 

field to align the domains.

When the magnetic domains are 
aligned, the magnetic field is 
reinforced: we have a magnet

When the conductor goes into the 
page we draw an “X”, when 

coming out it has a “.”

When two like poles are brought 
together, the combined magnetic field 
looks like this. Note that all field lines 

go from north to south

When two opposite poles are brought 
together, the combined magnetic field 
looks like this. Note that all field lines 

go from north to south

A uniform magnetic field is 
created between two opposite 

poles. Note that all field lines go 
from north to south

Charges have electric fields 
around them. The field lines go 

in the direction a +ve test 
charge would travel

When a current is present in a 
conductor a circular magnetic field 

is present.

The electric field around a +ve and -ve 
charge is the same shape as the 

magnetic field around a bar magnet

To determine the direction of the 
magnetic field, point your thumb in 
the direction of the conventional 

current and your fingers curl in the 
direction of the field lines

When a current-carrying conductor is 
placed in a magnetic field it 

experiences a force: this is the motor 
effect

If the conductor is coiled into a 
solenoid, the field has the same 
shape as that of a bar magnet

We can determine the poles of the end of the 
electromagnetic using the right hand screw 
rule again: coil your fingers in the direction 
of the conventional current and your thumb 

points to the north pole

The left hand rule for the motor effect: 
FBI

The field lines above the wire are going in the 
same direction so add up to make a stronger 

field. The field lines below cancel out to make 
a weaker field.

The force pushes the wire down 
away from the strong magnetic 

field. The lines act like elastic band 
which don’t like to be squashed

A bar magnet has a magnetic 
field like a burger or an insect. 

The field lines all go from 
north to south

Any charge moving through a 
magnetic field experiences a force

If the charge is in a wire moving 
perpendicular to the magnetic field, the 
force is along the wire. The force does 

work on each charge: voltage

If the movement of the wire is in the force of 
a rotating coil, then the two sides of the coil 

move in opposite direction and the generated 
voltages add. This voltage generated will be 

sinusoidal (AC)

A current-carrying coil experiences a turning 
force inside a uniform magnetic field. The 
motor effect is increased with increased 

turns, current and magnetic field

To keep the torque (turning force) from reversing 
every half turn, a split ring commutator (and brushes) 

is used which reverses the current at that point 
meaning the force continues in the same direction

As a current-carrying coil is being cut by an external 
magnetic field a force is produced. As the 

convectional current is in opposite directions the 
force on either end is in opposite directions


