
MAGNETISM & ELECTROMAGNETISM 
Magnets 
- Magnets are able to attract objects made from magnetic materials such as iron, 

steel, nickel, cobalt. Magnets cannot attract objects made from materials such 
as plastic, wood, paper or rubber. These are non-magnetic materials. 


- The strongest parts of a magnet are called its poles — most magnets have 2 
poles (north pole and south pole). If 2 similar poles are placed near to each other 
they repel. If 2 dissimilar (opposite) poled are placed near to each other they 
attract.


- Permanent magnets (like bar magnets) are made from a magnetically hard 
material such as steel. A magnetically hard material keeps its magnetism once it 
has been magnetised. Iron is a magnetically soft material and is not suitable for a 
permanent magnet. Magnetically soft materials lose their magnetism easily and 
are therefore useful as temporary magnets. 


Magnetic Fields 
Magnetic field: Volume of space around every magnet where we can detect 
magnetism. 


PRACTICAL: Investigate the Magnetic Field Patterns of Bar Magnets 
Iron Fillings 
1) Place a bar magnet between two books and place a sheet of paper/ thin card 

over it.

2) Sprinkle some iron fillings on the paper above the magnet.

3) Tap the paper very gently.

4) The iron fillings will move to show the magnetic field pattern.

OR 
Plotting Compasses 
1) Place a bar magnet on a piece of paper.

2) Place a large number of small compasses on the paper near the magnet. 

3) Look carefully at the pattern shown by the needles of the compasses.

4) Make a pencil dot at the end of the needle in each position of the compass. 

After joining the dots, this will show you the field line.

Repeat the same experiment using two bar magnets, placing them about 5cm 
apart.


The magnetic field lines:

• show the shape of the magnetic field

• show the direction of the magnetic force – 

the field lines ‘travel’ from north to south

• show the strength of the magnetic field.



Overlapping Magnetic Fields 

 
 
Creating a Uniform Magnetic Field 

Induced Magnetism 
If we place an object made from a magnetic material (for example an iron nail) 
inside a magnetic field it becomes a magnet. We say that magnetism has been 
induced in the iron nail. Because iron is a magnetically soft material, its induced 
magnetism is temporary and disappears if the permanent magnet is removed. If 
the nail is made from a magnetically hard material (such as steel) it will retain some 
of its magnetism after the magnet is removed.


Electromagnetism  
When there is a current in a wire a magnetic field is created around it. This is called 
electromagnetism. The field around the wire is quite weak and circular in shape.


 

If 2 magnets are placed near each other, their 
magnetic fields overlap and affect each other.

The magnetic field created between the 
north pole of one magnet and the south 
pole of a different magnet is shown as a 
series of straight lines that are evenly 
spaced. A field like this is described as 
a uniform magnetic field – that is, its 
strength and direction is the same 
everywhere.

The strength of the magnetic field around a current-carrying wire can be increased by:

1) increasing the current in the wire

2) wrapping the wire into a coil or solenoid (a solenoid is a long coil of wire).



 
 
 




 

 

 

If the wire is made into a flat, single-turn coil 
(circular wire), the magnetic field around the 
wire changes shape.

The shape of the magnetic field around a 
solenoid is the same as that around a bar 
magnet.

You can work out the polarity of the solenoid 
by imagining that your right hand is wrapped 
around it. Your fingers point in the direction 
of the current and your thumb points to the 
north pole of the solenoid. This is the right-
hand grip rule (for poles)

The strength of the field around a solenoid can be 
increased by:

1) increasing the current in the solenoid

2) increasing the number of turns on the solenoid

3) wrapping the solenoid around a magnetically 

soft core such as iron

This combination of soft iron core and solenoid is 
often referred to as an electromagnet.


