
UNIT 23 MAGNETISM 

MAGNETS 

People learned about magnetism from lodestones. In olden times, scientists said that magnetism 

was the strange, invisible force of attraction between certain materials. Today we define it as a 

force created by electric currents. A magnet is a material that produces an invisible magnetic field 

around it, a force that pulls on other ferromagnetic material such as iron. 

A few facts about magnets 

1. A magnet has 2 ends called poles, one of which is the North Pole and the other is the South 

Pole. 

2. The North pole of a magnet attracts the South pole of another magnet. (pulls it towards it). But 

the North pole of a magnet repels the North pole of another magnet (pushes it away). N-N 

and S-S repel and N-S attract. Like poles repel and unlike poles attract. 

3. A magnet creates an invisible area of magnetism all around it which is called a magnetic field. 

4. If you cut a magnet in half, it is like cutting an earthworm, you will get 2 brand new smaller 

magnets, each with its own North pole and South pole. 

 

  



MAGNETIC FIELD 

If a magnet is placed on a table and an iron nail is placed nearby, there will come a point when 

the nail jumps across and sticks to the magnet. This is what is meant by magnets having an 

invisible magnetic field that extends all around them. A magnetic field is an invisible area around 

the magnet, through which the magnet will exert it’s influence on other materials.  

The magnetic field is an invisible area round a magnet which exerts a force on substances which 

are sensitive to magnetism. Many people think of magnetism as a property of metal, particularly 

iron. However, electrical currents are actually the force behind magnetic fields. A magnetic field 

is generated when electric charge carriers such as electrons move through space or within an 

electrical conductor. 

 

 

 

 

 

 

 

 

 

 
 
 
MEASUREMENT OF MAGNETISM 

The strength of a magnetic field depends on how close you get to it. It is strongest near the magnet 

and falls off quickly as you move away. 

 
 
 
 
 



IS THE EARTH A MAGNET? 

The Earth is a giant magnet. Its hot molten core contains iron and nickel, and as it moves, it 

creates an electric current, that causes a magnetic field around the Earth. The Earth’s invisible 

magnetic field extends far out into space, to create a region called the magnetosphere. 

 

 
USE OF MAGNETS 

Almost every electric appliance with an electric motor in it, uses magnets to turn electricity to 

motion (from an electric toothbrush to a lawn mower). Magnets hold the refrigerator door closed. 

Magnets are used in computers, body nuclear magnetic scans. 

MAGNETIC MATERIALS 

Iron is the king. Other magnetic materials are nickel, cobalt, alloys (iron mixed with other 

elements) 

 
 
 



WHAT CAUSES MAGNETISM 

1. Domain Theory - Each magnet has a lot of tiny pockets called domains. Each domain is like 

a little box with a magnet inside. When all of these domains face the same way, magnetism 

results. 

2. Atomic Theory - The domain theory is not a complete explanation of magnetism. All things 

are made of atoms that have a central nucleus. Electrons (like the earth) spin on their own 

axis and also more around the nucleus in an orbital. Electrons also have electricity. Magnetism 

is caused by electrons moving inside atoms and causing magnetic fields. The domains are 

groups of atoms in which the spinning electrons produce an overall magnetic field, pointing 

one way or another. 

 

 

 



 

 
MAGNETIC DOMAINS 
 
Magnetic substances like iron, cobalt, and nickel are composed of small areas 
where the groups of atoms are aligned like the poles of a magnet. These regions 
are called domains. All the domains of a magnetic substance tend to align 
themselves in the same direction when placed in a magnetic field. These domains 
are typically made of billions of atoms. 
 

 

 
 
 



ATTRACT & REPEL 

The 2 ends of the magnet, which are the North and South poles, are the determining factor of 

whether a magnet attracts or repels. Magnets attract (come to each other) when a North pole 

meets a South pole. N-S attracts, unlike poles attract. Magnets repel each other when like poles 

meet, either North- North or South-South. 

 

 

  



COMPASS 

A compass is a navigational instrument for determining direction relative to the Earth’s magnetic 

poles. It has a magnetized pointer (usually marked on the North end) which is free to align itself 

with the Earth’s magnetic field. Lodestone was used as a primitive compass. 

How does a compass work 

A compass is a navigational instrument. To 

understand how a compass works, you first need to 

understand magnets. When you put a magnet near 

a metal, an invisible force pulls the metal to the 

magnet. This invisible force is called magnetism. In 

many ways, our Earth is like a big magnet and it has 

a north pole and a south pole. 

The needle of a compass is magnetic. The invisible 

pull of the Earth’s magnetic field causes the needle 

of a compass to point North, which helps us to orient 

our direction, and then figure out East, West and 

South too. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ELECTROMAGNET 

When an electric current is passed through a coil of wire wrapped around a metal core, a very 

strong magnetic field is produced. This is called an electromagnet. An electromagnet is a magnet 

in which a magnetic field is produced by the flow of electric current. The magnetic field disappears 

when the current is turned off. The strength of an electromagnet can be easily changed by 

changing the amount of electric current that flows through it. The poles of an electromagnet can 

even be reversed by reversing the flow of electricity. An electromagnet works because an electric 

current produces a magnetic field. Electromagnetic are used in motors, generators, picking up 

scrap iron, loudspeakers, hard disks, MRI machines. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MAGNETIC LEVITATION 

Magnetic levitation is a method by which an object is suspended with no support other than 

magnetic fields. Magnetic pressure counteracts the effects of gravity and other forces. This 

principle is used in a maglev train. (maglev is a system of transportation that uses magnetic 

levitation to suspend, guide and propel vehicles from magnets, rather than by using mechanical 

methods like wheels, axles & bearings) 

In magnetic levitation, by using of magnetic fields, and by manipulating magnetic fields and 

controlling their forces, an object can lifted or levitated. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
  



HOW ARE ELECTRICITY AND MAGNETISM RELATED 
 
Magnetism and electricity are closely related. Electric charge is a fundamental property 
of matter through protons, electrons and neutrons. An atom gains a negative electric 
charge when it gains an electron, and a positive electric charge when it loses an 
electron. Electricity is the flow of electrons in the form of electric charge. Surrounding 
every charge is an electric field. Through the electric field, a charge is able to push or 
pull on another charge.  
 
When an electric current passes through a wire, a magnetic field is formed. Unlike 
electric charge, magnetic charges do not exist- they are generated by moving electric 
charge.  
 
Example 1: An example of the relationship between electricity and magnetism is the 
motor. In a motor, voltage is applied across a wire and it causes electrons to move, 
which in turn generates a current. This current results in a magnetic field which interacts 
with magnets in the motor, causing it to move. 
 
Example 2: Another example is light. Light waves are oscillating patterns of electric and 
magnetic fields, propagating through space. It is an electromagnetic wave.  
 

 

 
  



 
MAGNETIC DECLINATION / MAGNETIC VARIATION 
 
Magnetic declination is the angle between the compass north (the direction the north 

end of a compass points) and the true north. The true north is the direction in which the 

North Pole is located along the Earth’s rotational axis.  

 

Suppose you decide to make a trek to the North Pole. You can't catch a plane there. So 

instead, you pull out your compass, watch the needle swing northward and plot a path, 

right? Wrong. To get to the North Pole, or true north, just following your compass needle 

won't work. 

 

If you want to get from a point at the bottom of a map to one at the top, you need to 

head true north. True north is a geographical direction represented on maps and globes 

by lines of longitude. Each line of longitude begins and ends at the Earth's poles and 

represents direct north and south travel. 

 

Compasses, on the other hand, direct you to magnetic north, a point that continually 

shifts location based on the activity of the Earth's magnetic fields. Iron in the Earth’s 

core acts like a huge bar magnet, creating a magnetic field. The force of this magnetic 

field has a horizontal component in the direction of magnetic north. A compass needle is 

magnetized and pulled by that horizontal force toward magnetic north as well. 

 

The Earth's magnet isn't perfectly aligned with the geographical poles. For that reason, 

there is a difference between true north on a map and the north indicated by your 

compass. That difference is called the magnetic declination. It is measured by the angle 

between true north and magnetic north when plotted on a map. Magnetic declinations 

vary from place to place, depending on the intensity of the Earth's magnetic fields.  

 



 

http://www.google.com/url?sa=i&rct=j&q=magnetic+declination&source=images&cd=&cad=rja&docid=NFfYQstdv_6ZtM&tbnid=4JUGWkUHNaGXaM:&ved=0CAUQjRw&url=http://magnetic-declination.com/what-is-magnetic-declination.php&ei=EcjMUYrCI4z88QTSs4GgBg&bvm=bv.48572450,d.eWU&psig=AFQjCNHazHo9DLrP31rFVpGdzT_76ZYPAA&ust=1372461408208049

