
Grade 9 NS - Field Forces - Magnetism 
Magnetism: 
Magnetism is a force of attraction or repulsion that acts at a distance. It is due to a magnetic field. 
A magnet is an object that exhibits a magnetic field and will attract ferromagnetic materials.  

Magnetic and non-magnetic  materials 
Metals such as iron, cobalt and nickel are naturally magnetic. They are said to be ferromagnetic. Some                 
human made materials such as steel are also magnetic. This is because steel contains iron. An electric                 
current also has a magnetic field around it. 
 
Activity 1: Complete the following table. 
 
Material  Magnetic (YES/NO) 

paper   

wood   

plastic   

iron   

aluminium   

steel   

copper   
  
Magnets 
Although individual particles such as electrons can have magnetic fields, larger objects such as a piece of 
iron can also have a magnetic field, as a sum of the fields of its particles. If a larger object exhibits a 
sufficiently great magnetic field, it is called a magnet. 
  
There are permanent magnets, temporary magnets and electromagnets. 

●  Permanent magnets: A permanent magnet is one that will hold its magnetic properties over a 
long period of time. Magnetite is a magnetic material found in nature. It is a permanent magnet, 
but it is relatively weak. Most permanent magnets we use are manufactured and are a 
combination or alloy of iron, nickel and cobalt. Rare-earth permanent magnets are a special type 
of magnet that can have extreme strength. 

● Temporary magnets: A temporary magnet is one that will lose its magnetism. For example, soft 
iron can be made into a temporary magnet, but it will lose its magnetic power in a short while. 

● Electromagnet: By wrapping a wire around an iron or steel core and running an electrical 
current through the wire, you can magnetize the metal and make an electromagnet. If the core is 
soft iron, the magnetism will diminish as soon as the current is turned off. This feature makes 
electromagnets good for picking up and dropping objects. 

 
Magnetic Force 
The magnetic field of an object can create a magnetic force on other objects with magnetic fields. That 
force is what we call magnetism. 
 
Unlike gravitational force, magnetic forces are not always pulling forces. 
-          A force of attraction is a pulling force that two objects exert on each other. 
-          A force of repulsion is a pushing force that two objects exert on each other. 
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Magnetic Poles: 
Magnets have two poles, called the north (N) and south (S) poles. Two magnets will be attracted by their 
opposite poles, and each will repel the like pole of the other magnet.  
 

● Like poles repel  
● Unlike poles attract 

 
Magnetic Field: 
The lines of the magnetic field flow from one end of a magnet to the 
other. By convention, we call one end of a magnetic object the North 
pole and the other as the South pole. The magnetic field is defined as 
moving from N to S. 
 
Magnetic field lines: 

1. Indicate the strength of the magnetic field - the closer the field 
lines the stronger the magnetic force field. 

2. Get further apart as they move further from the magnet - indicating the decrease in the strength of 
the field with distance from the magnet. 

3. Indicate the direction of the magnetic field - the arrow indicates the direction from north to south. 
4. Never cross - field lines do not cross one another. 

  
Activity 2:  

1.  Research magnetic field line patterns and complete the field lines for the following pairs of magnets 
showing the interaction between them. 

 
2. Read from your textbook (pg 139) and describe how you could observe the pattern of the magnetic 

field around a bar magnet. 
 



Grade 9 NS - Field Forces - Magnetism 
Cutting a magnet 
An interesting characteristic of magnets is that when you cut a magnet into parts, each part will have both N 
and S poles. 

 
Bar magnet cut into three parts 

 
 
Earth's Magnetic Field: 
Earth is a large magnet; it has a north and a south pole. 
Earth has a magnetic field around it which is a result of 
electric current that is constantly circulating within it. 
When a magnet is allowed to swing freely in a horizontal 
plane, like in a compass, it will rest with its north pole 
pointing to the geographic North Pole of the earth. The 
geographic North Pole of Earth is actually the south pole 
of the Earth’s magnetic field, whilst the geographic South 
Pole is actually the Earth’s magnetic north pole. The 
magnetic field is strongest near the poles of the magnet.  
 
Extension Activity: 
The Earth’s Magnetic field is making the news because it seems to be moving quite quickly and 
people are wondering if the poles are going to flip. Do some research about this. 

1) How long is it since the poles last flipped? 
2) How fast is the pole moving currently? 
3) What might be affected if the poles flipped? 


