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10.2: Magnets

Describe the difference between the north and south poles of a magnet.
Describe how magnetic poles interact with each other.

Figure : Magnets come in various shapes, sizes, and strengths. All have both a north pole and a south pole. There is never an
isolated pole (a monopole).

All magnets attract iron, such as that in a refrigerator door. However, magnets may attract or repel other magnets. Experimentation
shows that all magnets have two poles. If freely suspended, one pole will point toward the north. The two poles are thus named
the north magnetic pole and the south magnetic pole (or more properly, north-seeking and south-seeking poles, for the attractions
in those directions).

It is a universal characteristic of all magnets that like poles repel and unlike poles attract. (Note the similarity with
electrostatics: unlike charges attract and like charges repel.)

Further experimentation shows that it is impossible to separate north and south poles in the manner that + and − charges can be
separated.

Figure : One end of a bar magnet is suspended from a thread that points toward north. The magnet’s two poles are labeled N
and S for north-seeking and south-seeking poles, respectively.

The Earth acts like a very large bar magnet with its south-seeking pole near the geographic North Pole. That is why the north
pole of your compass is attracted toward the geographic north pole of the Earth—because the magnetic pole that is near the
geographic North Pole is actually a south magnetic pole! Confusion arises because the geographic term “North Pole” has come
to be used (incorrectly) for the magnetic pole that is near the North Pole. Thus, “North magnetic pole” is actually a misnomer
—it should be called the South magnetic pole.
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Figure : Unlike poles attract, whereas like poles repel.

Figure : North and south poles always occur in pairs. Attempts to separate them result in more pairs of poles. If we continue
to split the magnet, we will eventually get down to an iron atom with a north pole and a south pole—these, too, cannot be
separated.

The fact that magnetic poles always occur in pairs of north and south is true from the very large scale—for example, sunspots
always occur in pairs that are north and south magnetic poles—all the way down to the very small scale. Magnetic atoms have both
a north pole and a south pole, as do many types of subatomic particles, such as electrons, protons, and neutrons.

We know that like magnetic poles repel and unlike poles attract. See if you can show this for two refrigerator magnets. Will the
magnets stick if you turn them over? Why do they stick to the door anyway? What can you say about the magnetic properties
of the door next to the magnet? Do refrigerator magnets stick to metal or plastic spoons? Do they stick to all types of metal?

Section Summary
Magnetism is a subject that includes the properties of magnets, the effect of the magnetic force on moving charges and currents,
and the creation of magnetic fields by currents.
There are two types of magnetic poles, called the north magnetic pole and south magnetic pole.
North magnetic poles are those that are attracted toward the Earth’s geographic north pole.
Like poles repel and unlike poles attract.
Magnetic poles always occur in pairs of north and south—it is not possible to isolate north and south poles.

Glossary

north magnetic pole
the end or the side of a magnet that is attracted toward Earth’s geographic north pole

south magnetic pole
the end or the side of a magnet that is attracted toward Earth’s geographic south pole
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