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20.1 The magnetic effect of
current

In chapter 16, we learned that the
flow of current results in a
magnetic field around the solenoid. 

N S

For more help, please visit www.exampaperspractice.co.uk



20.1 The magnetic effect of
current

If you uncoil a solenoid, it becomes a straight wire. When current flows through this
wire, it generates a magnetic field around it.
Winding the wire into a coil is a way of concentrating the magnetic field.
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20.1 The magnetic effect of
current

The right-hand grip rule helps
determine the direction of the
magnetic field around a
current-carrying conductor,
where the thumb points in the
direction of the currentand
the curled fingers indicate
the direction of the magnetic
field lines.
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20.1 The magnetic effect of
current

compass

Experiment to investigate the field around a straight wire carrying current

Plotting 
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20.1 The magnetic effect of
current

Characteristics of the magnetic field produced by the current in the wire

Further from the wire, the
circular field lines are spaced

farther apart, indicating a 
weaker magnetic field.
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20.1 The magnetic effect of
current

Characteristics of the magnetic field produced by the current in the wire

If the current increases,
the magnetic field

strengthens, causing the
field lines to be closer 

together.
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20.1 The magnetic effect of
current

Characteristics of the magnetic field produced by the current in the wire

When the
current's direction

is reversed, the
direction of the

magnetic field lines 
also reverses.

Current flow Current flow
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20.1 The magnetic effect of
current

N S

Characteristics of the magnetic field produced by the Solenoid

The field lines are densely packed
at the poles of the electromagnet.
Inside the coil, the field lines are
parallel, indicating a uniform 

magnetic field.

The polarity of the electromagnet
reverses when the direction of the 

current is reversed.
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Application of an electromagnet -
Relay

Characteristics of the magnetic field produced by the Solenoid

Switch A

Switch B 

When switch A is closed, a small current
flows through the coil of the 

electromagnet.

The electromagnet attracts the iron 
armature. As the armature moves, it 
pushes the two contacts at B together, 
thereby completing the second circuit.

Note that there is no electrical 
connection between the two circuits.

A relay is used to make a small current 
switch a larger current on and off. 
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20.2 Force on a current carrying
conductor

We know that there is a magnetic field around an electric current. 
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The magnetic field
can be attracted or
repelled by another

magnetic field to
produce movement.

This is called the 
motor effect.

20.2 Force on a current carrying
conductor

Two magnetic field 
in contact!
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Definition of Motor Effect

The motor effect is the phenomenon 
where a current-carrying conductor 

experiences a force when placed in a 
magnetic field, causing it to move.

20.2 Force on a current carrying
conductor

Current flow

Current flow
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20.2 Force on a current carrying
conductor

An electric motor consists of a coil with a
current flowing through it within a 

magnetic field.

It doesn't necessarily have to be a coil; as 
long as current flows to intersect the 

magnetic field lines, it works.

The motor rotates because the 
interaction between the magnetic fields 

generates a force that causes 

How does an electric motor work? 

Example of
application:
Loudspeaker

movement.
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20.2 Force on a current carrying
conductor

Experiment 1: Catapult field
Experiment 2: Rotating coil
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20.2 Force on a current carrying
conductor

FLEMING'S LEFT HAND RULE
Fleming's left-hand rule is a mnemonic used

to predict the direction of the force
experienced by a current-carrying

conductor in a magnetic field, where the
thumb represents the direction of the force,
the first finger indicates the direction of the

magnetic field,
and the second finger shows the direction 

of the current.

For more help, please visit www.exampaperspractice.co.uk
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20.3 Electric Motor 

The movement produced in the motor
effect experiment (Catapult field) is not

very practical. The conductor moves out 
of the field, and the effect ceases.

A motor is specifically engineered to
harness the motor effect to generate 

turning effect.
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20.3 Electric Motor 

Only the two longer sides of the coil 
experience a force.

How is turning effects produced?

Using Fleming's left hand rule:
Force on the left side will be upward.

Force on the right side will be downward

This creates a turning effect, causing 
clockwise rotation in our case.
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20.3 Electric Motor 

When the coil is in a vertical position,
there is no turning effect. Momentum from

the coil's rotation carries it further 
around.

As the coil's momentum carries it around, 

Consequently, current always enters from
the right and flows counterclockwise
around the coil, ensuring the motor 

wires AB and CD exchange positions.

continues to rotate in the same direction.

Continued...
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20.3 Electric Motor 

3 ways to improve the turning effects 

Increase the 
current

Increase the
number of turns of 

wire in the coil

Increase the
strength of the
magnetic field 
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20.4 Beams of charged particles
and magnetic fields 

A magnetic field can also be
used to deflect a beam of

electrons, or any electrically
charged particles. 
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20.4 Beams of charged particles
and magnetic fields 

In the setup described, an electron
beam travels from left to right within 

a vacuum tube.

A magnet positioned near the beam 
generates a magnetic field that 

interacts with the beam's own magnetic 
field due to its current flow. This 
interaction produces a force that 

deflects the electron beam.

Reversing the polarity of the magnet 
will reverse the direction of the 

deflection.
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