
Magnetism
(and electricity)
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What do we remember...

• Magnets have poles (north and south)

• Like poles repel, unlike poles attract

• Magnets create a magnetic field - a region in 
which magnetic objects will experience a force.

• We can represent the magnetic field by drawing 
field lines.
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Drawing magnetic fields

• We use field lines to draw magnetic fields - this is 
similar to how we draw electric fields.  Another 
similarity is the use of arrows to denote the field 
direction.  

• The arrows point in the direction of the force that 
would be experienced by a very small north pole.  
This means that the arrows point away from 
north and towards south.
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1.  Around a single magnet

http://www.magnetic-shield.com/images/faq/flux-images.jpg
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2.  Around like poles:

http://www.gcsescience.com/Magnetic-Field-Repelling-Poles.gif

If these were two south poles, the only difference would 
be the arrow direction.  The position represented by 
the star has no magnetic field.
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3.  Around unlike poles:

http://www.gcsescience.com/Magnetic-Field-Attracting-Poles.gif

Note that the field is uniform (and at its strongest) 
between the two magnets.
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Adding a third dimension
In magnetism, we often need to consider all three 
dimensions.  To represent this in diagrams, we use: 

• the x symbol for field lines moving into the 
page 

• the • symbol for field lines coming out of the 
page

The same symbols apply for current moving in/out 
of the page, except we put them in a circle.  (You can 
remember which is which by imagining the x-symbol 
as a target to be shot at).
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Magnetism and wires
Whenever current flows through a wire, a magnetic 
field is created.  The field is in a circular direction 
around the wire:

http://www.alpcentauri.info/Magnetic-Field-Current-Wire(1).gif
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Right hand grip rule
We can use the right hand grip rule to determine 
the direction of the field:

• The thumb points in the direction of conventional 
current flow along the wire (positive to negative)

• The fingers ‘wrap’ around the wire to show the 
direction of the magnetic field (north to south)

This can also be used in reverse - if the field is 
known, the current direction can be determined.
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Question:
Draw a horizontal wire on your page.  Use the 
RH grip rule to determine the magnetic field, and 
draw the field lines (using x and • ), if:

• The current is travelling from left to right

• The current is travelling from right to left
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Solenoids (electromagnets)

We first consider 
the field created by 
each loop of 
wire:
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The total magnetic field of the solenoid is then 
simply the sum of many such loops.

This creates a south pole at one end of the solenoid 
and a north pole at the other end.
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The magnetic field lines form loops along the length of 
the solenoid.

http://images.wikia.com/schools/images/4/4d/Solenoid.JPG
http://plasma.kulgun.net/sol_page/solenoid.gif
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