
 

 

 

Magnetism  



Syllabus points: 

6.2 understand 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 understand that magnetism is induced in some materials when they are 

placed in a magnetic field  

 

6.6 describe experiments to investigate the magnetic field pattern for a 

permanent bar magnet and that between two bar magnets  

 

6.7 describe how to use two permanent magnets to produce a uniform magnetic 

field pattern.   



Magnetism 

The most familiar magnets are the common bar magnet. If a bar magnet is dipped into iron filings, 

the filings cling to the magnet in concentrations near the ends of the bar. 

 

These regions of apparent magnetic strengths are called magnetic poles. There is both a north 

(seeking) pole and a south (seeking) pole. This comes from the properties of a compass. The north 

magnetic pole ‘seeks’ and points north (toward the north pole of the Earth), and the south magnetic 

pole points south.  

 

You cannot isolate a single magnetic pole, they always occur 

together. If you break a magnet in two, you get two smaller 

dipole magnets. If you continue to break the magnet into two 

over and over again then you would end up with an atom which 

acts like a little magnet (a magnetic moment). Adjacent atoms, 

and large groups of atoms line up with each other. These groups 

of aligned atoms are called magnetic domains. 

 

 

An ordinary piece of iron by itself is not a magnet. This is because the 

magnetic domains are randomly orientated, and their effects cancel.  

In the presence of a magnetic field, the domains are induced into 

alignment, and the iron becomes magnetised. The degree of magnetism 

depends on the degree of alignment. When all the domains are aligned in 

the same direction then the magnetism is at its strongest and the magnet 

is said to be saturated. 

 

  



If the magnetic field is removed, thermal motion (vibration of particles) causes the domains to go 

back into a random orientation, and the magnetism is lost. Iron is considered to be ‘magnetically 

soft’ because it loses its magnetism easily when it is removed from a magnetic field. Other material 

such as steel (an alloy of iron) is ‘magnetically hard’ since its domains are ‘locked in’ their alignment. 

These magnets can be destroyed by heating them or striking it on a hard surface to effectively 

jumble the aligned domains. 

 Example Use 

Magnetically Hard Steel Permanent magnet 

Magnetically Soft Iron Core of electromagnet, 
transformer core, motor, 
generator 

 

When magnets are brought close together, it is quickly observed that the magnets attract each other 

in some cases and repel in others. This action is described by the law of magnetism. 

Law of Magnetism 

Opposite poles attract 

Like poles repel 

Attracting Magnets: 

 

Repelling Magnets: 

 

 

You need to be able to sketch these field shapes. 



The force that is felt by a magnet or a piece of magnetic material by another magnet is called the 

magnetic force. Magnetic materials feel a magnetic force when they are in a magnetic field.  

A magnetic field is a region where a magnetic material experiences a force.  

A magnetic field line shows the direction of the force that would act on a small N pole placed there 

(i.e. if you placed a N pole on an arrow facing left the N pole would be pushed left). The field lines 

also show the strength of the field; tightly packed field lines indicate a strong magnetic field.  

The direction of the field runs from North to South or is in the direction of the force experienced by 

a north magnetic pole. If you place a compass in the vicinity of a magnet, the magnetic field can be 

mapped out and is in the direction of the north pole of the compass.  

 

This method is best carried out on a piece of blank paper. The bar 

magnet is placed in the centre of the paper and the field is traced 

using a compass and pencil. A compass is best started at the edge of 

the North Pole. Once the compass is settled, place a small dot where 

the North pole of the compass is pointing. Move the compass so that 

the south end is lined up with dot that you just plotted and once again 

place another dot where the north end is pointing. If you continue this 

across the page the magnetic field line that you are plotting should 

end at the South Pole. To see the entire shape of the magnetic field 

you should start the compass at the north end in another position and 

repeat on both sides of the magnet.  

 

 

The magnetic field can be also be ‘seen’ by using iron filing patterns. 

When iron filings are sprinkled on a piece of paper over a magnet, 

they become induced magnets and line up with the field.  

 

Some common questions about magnetic fields 

 

Q Explain what a neutral point is? 

A position between two repelling magnets where the 

resultant field is zero 

 



 

Q Do magnetic fields have a beginning and an end? 

No, the field lines continue through the magnet forming a closed loop 

 

Q Can magnetic field lines intersect? 

No, they do not cross 

Q How is a uniform magnetic field represented? 

By parallel, equally spaced lines 

Q How do you create a uniform magnetic field with 

two bar magnets. 

If you place two bar magnets North and South poles 

facing then the region between the two poles will 

contain a uniform field. 

 

Magnetic or not? 

A bar magnet easily picks up nails, paper clips and iron filings, and we say that these are magnetic 

materials. On the other hand, a magnet has no observable effect on nonmagnetic materials such as 

wood or aluminium. The magnetic properties of a material depend on the magnetic field of its 

electrons. Common magnetic materials, called ferromagnetic materials, are iron, nickel and cobalt. 

There are more nonmagnetic metals that than magnetic.  

 

 

 

 

 

 

 

 

 



The Earth's magnetic field is similar to that of a bar magnet tilted 11 degrees from the spin axis of 

the Earth. Circulating electric currents in the Earth's molten metallic core are the origin of the 

magnetic field.  


