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The existence of magnets and magnetic fields has been known for more than 2000 years. Chinese sailors employed magnets as navigational compasses approximately 900 years ago. Throughout the world, early scientists studied magnetic rocks, called lodestones. Today, magnets play an increasingly important role in our everyday lives. Electric generators, simple electric motors, television sets, cathode-ray displays, tape recorders, and computer hard drives all depend on the magnetic effects of
electric currents.
If you have ever used a compass or picked up tacks or paper clips with a magnet, you have observed some effects of magnetism. You even might have made an electromagnet by winding wire around a nail and connecting it to a battery.

4.1 Magnetism
Suspend a magnet from a thread, as in the figure below. 

                           [image: ]

If you use a bar magnet, you might have to tie a yoke around it to keep it horizontal. When the magnet comes to rest, is it lined up in any particular direction? Now rotate the magnet so that it points in a different direction. When you release the magnet, does it come to rest in the same direction? If so, in
which direction does it point?
You should have found that the magnet lined up in a north-south direction. Mark the end that points to the north with the letter N for reference.
From this simple experiment, you can conclude that a magnet is polarized; that is, it has two distinct and opposite ends. One of the poles is the north seeking pole; the other is the south-seeking pole.
A compass is nothing more than a small magnet, mounted so that it is free to turn. 
Suspend another magnet to determine the north end, and mark it as you did with the first magnet. While one magnet is suspended, observe the interaction of the two magnets by bringing the other magnet near, as in the figure below. 
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What happens as you bring the two ends that were pointing north, the north poles, toward each other? Now try it with the south poles.
Lastly, what happens as you bring opposite poles (the north pole of one magnet and the south pole of the other magnet) toward each other?
You should have observed that the two north poles repelled each other, as did the two south poles. However, the north pole of one magnet should have attracted the south pole of the other magnet. 
                              Like poles repel;
                              unlike poles attract. 
Magnets always have two opposite magnetic poles. If you break a magnet in half, you create two smaller magnets, and each will have two poles. Scientists have tried to break magnets into separate
north and south poles, called monopoles, but no one has succeeded, not even on the microscopic level.
How do magnets affect other materials? As you probably discovered as a child, magnets attract things besides other magnets, such as nails, tacks, paper clips, and many other metal objects. Unlike the interaction between two magnets, however, either end of a magnet will attract either end of a piece of metal. How can you explain this behavior?
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 First, you can touch a magnet to a nail and then touch the nail to smaller metal pieces. The nail itself becomes a magnet, as shown in the figure above. The magnet causes the nail to become polarized. The direction of polarization of the nail depends on the polarization of the magnet. If you pull away the magnet, the nail loses some of its magnetization and will no longer exhibit as much attraction for other metal objects.

Activity 1:
1. How can you produce a permanent magnet? Which alloy is used to produce a permanent magnet?
2. Why do magnetic compasses sometimes give false readings?
3. Which one of the following statement is true?
A. the Earth has magnetic field with four poles
B. a randomly arranged domain gains magnetization
C. magnetic materials have domains which acts as tiny magnets
D. magnetic shielding is used to expose equipment for magnets
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