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PHYS 1402 General Physics II

Basic Properties of Magnetic Materials

Equipment

Ball Set (steel, brass, aluminum)

Compass

Electroscope

Bar Magnet

Cow Magnet

Ring Magnet

Washer

Objective

In this lab we will qualitatively study some of the basic properties of magnetic materials.

Procedure 

1. Part 1 Two types of poles

Take two of the permanent magnets. Bring the two painted sides together. What do you observe?

Bring the two unpainted sides together.  What do you observe?

Bring a painted side towards an unpainted side.  What do you observe?

Bring a magnet near the electroscope.  Do you see anything?  Can we conclude that the force between magnets is not electric?  Why?

How are the properties of permanent magnets similar to the properties of charges?

We call the ‘charge’ of a magnet a magnetic pole.  It is customary to call one pole the ‘north’ pole and one pole the ‘south’ pole.

If the painted sides of the magnet have one type of pole and the unpainted side of the magnets have the opposite pole, then what can you conclude about the magnetic force between like and opposite poles?

Bring one end of the compass near the painted side of a magnet.  How does it behave?

Bring the opposite side of the compass near the painted side of the magnet.  How does it behave?

Explain how these observations demonstrate that the compass is a permanent magnet.

Identify North and determine which of the compass needle points north.  We define the pole of the compass that faces north to be the ‘North’ pole of the magnet and the pole that faces south to be the ‘South’ pole of the compass.  Given your observations about the behavior of the magnetic forces between like and opposite poles, what type of pole is the painted side of the ring magnet and what type of pole is the unpainted side of the ring magnet?

What type of magnetic pole must the Earth’s north magnetic pole be?

2. Temporary magnets

Bring the metal washer near the painted side of the magnet.  What do you observe?

Flip the washer over.  What do you observe?

Does the washer always seem to be attracted to the magnet?

Such materials are known as temporary magnets.

3. Non magnetic materials

Bring the painted side of the magnet near the brass ball.  Do you observe any thing?

Bring the unpainted side near the brass ball.  Do you observe anything?

Based on these observations, does the brass ball appear to be either a permanent or a temporary magnet?  Explain.

Materials that do not exhibit magnetic properties are known as non-magnetic materials.

4. Classification of magnetic materials

Classify the steel ball, and the aluminum ball as permanent magnets, temporary magnets, or non-magnets.  List the observations you’ve made in order to arrive at this classification.
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