
Has its own 
magnetic field
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12.1: MAGNETISM AND 
THE MOTOR EFFECT


Types of Magnets


Magnetic Fields


Induced magnet


Permanent magnet


Non-contact force


Magnetic materials


Objects don’t need to be physically 
touching to experience force


Becomes magnetic 
when in a field


Cobalt


Direction


Uniform Fields
 Plotting compasses


Strength


Earth’s Core

Magnetic field strength 
the same everywhere


Point from North to South


Used to plot field lines 

Place magnet on paper and move compass 
around the page, marking the direction it 

points each time, then join the lines


Depends on distance 
from magnet


Magnetic compass always point to the 
same position, suggest the Earth’s core 

must be magnetic.

Equally spaced 
field lines
 Concentration of 

Field Lines

Field lines more concentrated 

in stronger field regions


Attractive forces 
always


Magnetic poles


All magnets have a 
North and South pole


Magnetic monopoles 

(one without the other) 

not discovered


Nickel


Steel

Iron


Attraction
 Repulsion


Opposite poles

attract


Same polls 
repel


Strongest at poles


https://bit.ly/pmt-cc 
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‘Physics only’

written in clouds.


Fleming's Left 
Hand Rule


Works out direction of force 
for a conductor in a field


First Finger: 
Magnetic field


Current and field are 
perpendicular to each other


Second Finger: Conventional 
current flow


Thumb: Force


12.2: MAGNETISM AND 
THE MOTOR EFFECT


Solenoids

Coil of wire with current 

flowing through


Field


Fields from each 
coil combine


Outside, fields cancel to 
produce a weak field


Inside, fields add to 
produce a strong field


Strength


Strength can be increased 
by adding an iron core


Turns into an electromagnet


Wires


Field


Concentric circular 
lines about wire


Strength


Depends on size of 
current and distance 

from the wire


Current-carrying wire


Produces a magnetic 
field around itself


Right Hand Grip Rule


Thumb in direction of current, the 
direction your fingers wrap around 

the wire shows field direction


Motor Effect
Current carrying conductor in 
a field experiences a force


force (N) = magnetic flux density (T) 
x current (A) x length (m)
 Coil of current carrying 

wire in a magnetic field


Electric Motor


Current flows in opposite 
directions on each side so each 
side experiences opposite forces


Force causes rotation about an axis


https://bit.ly/pmt-cc 
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