
Magnets and Compasses

• A magnet has two poles: north-seeking N pole and south-
seeking S pole. Like poles repel, opposite poles attract.

• Materials with lot of iron are magnetic (attracted to magnets)
• Magnets create a magnetic field that weakens with distance.
• The Earth has a magnetic field, and the N pole of any free 

magnet moves to point towards the north. This is how a 
compass shows you which way is north.

• Flowing electric current creates a magnetic field nearby.

Part 1: Magnets and Magnetic Fields
Every magnet has a north-seeking pole (‘north pole’) and a south-seeking pole (‘south pole’).

1. Pick up your 2 bar magnets. Notice the poles labeled N and S. Bring the magnets 
together in different ways and notice how the poles interact.
N pole and N pole: _______________ (attract / repel)
S pole and S pole: _______________ (attract / repel)
N pole and S pole: _______________ (attract / repel)

Depending on their chemical composition, some materials are magnetic (they become 
temporary magnets when another magnet comes near).

2. Test some of the provided objects. Which ones are magnetic?
Object Material Magnetic?

paper clip carbon steel, plastic coating
tabletop plastic

penny copper, zinc
foil aluminum
nail iron

washer stainless steel (austenitic)
knife stainless steel (martensitic)

Mark these statements as True or False:
Non-metals are not magnetic: T / F
All metals are magnetic: T / F
Steel is always magnetic: T / F
A thin coating of non-magnetic material will block magnetic attraction: T / F
The magnet has to directly touch a magnetic object to exert a force on it: T  /  F



The magnetic field describes the influence of a magnet 
everywhere around it. A strong magnetic field means a 
magnetic object placed there will feel a strong force. If we 
scatter tiny iron filings around a magnet, they will line up to 
show the magnetic field lines. Notice how more filings pile up 
near the magnet’s poles, where the field is strongest. 

3. Place a paper clip on the table and slowly bring a magnet 
closer to it.

How close to it should the magnet be for the paper clip 
to start moving? ___________ cm

4. Now place a piece of paper between the magnet and the paper clip.

How close to it should the magnet be for the paper clip to start moving? ___________ cm

Discuss: Does paper block or weaken a magnetic field? Does it pass through unchanged?

Part 2: The Earth’s Magnetic Field

1. Tape a piece of yarn length-wise along one of your magnets to 
make a handle. 

2. Tie another piece of yarn, about 1 foot long, to the middle of 
the handle. Tie the other end of the yarn to a clothes-hanger, so 
that the magnet is hanging parallel to the ground. Make sure the 
magnet does not touch anything.

Discuss: What do you see the magnet doing? Does it hang still or 
spin?

3. Experiment with positioning your hanging magnet until you can 
get it to hang still without spinning.

Discuss: When the magnet is hanging still, which way does its north-seeking (N) pole point?

Check with friends at another table -- does their magnet point in the same direction when 
hanging still?



The planet Earth itself acts a giant (though weak) 
magnet, with one pole near the geographic north pole 
(far in the Arctic) and one near the geographic south 
pole (in Antarctica). A magnet that is free to rotate 
will turn to point its north-seeking end towards the 
northern pole of the earth. You’ve just made a compass 
that can tell you which way is north!

4. Look at the pocket compass provided. Its circular 
plate is also a magnet that is free to rotate.

If the compass is far away from your magnets, which way does its N arrow 
point?
___________ (same / opposite) direction as the N pole of the hanging magnet.

Predict what will happen if you bring the N pole of your magnet towards the 
compass.
The N arrow of the compass will be __________ (repelled / attracted) to the 
N pole of  the magnet.

Try it out to see if you were right.

The north-seeking pole of the compass is ________ (repelled / attracted) to the N pole 
of the magnet and ________ (repelled / attracted) to the S pole of the magnet.

Discuss: Wait a second, so which magnetic pole is actually located on the northern side of 
the earth?!

Part 3: Electromagnetic Induction

1. Take a piece of insulated wire and wrap it around a pencil as 
many times as you can, to make a tight coil

2. Snap two AA batteries into the holder. Connect the leads of 
the battery holder to the ends of the wire, to make circuit (a 
short circuit!) with strong current flow.

Be careful, the wires may get hot! Do not touch the naked wire 
while the current is running.

3. Bring a compass close to the wrapped coil of wire.



Discuss: What do you see? 
• Does the compass needle change direction when the current is flowing? 
• From what you know about compasses, what does this mean is happening?

How far away from the coil can you put the compass and still see it respond? _______ cm

What happens if you switch the red and black (+ and -) leads of the battery? 
Compass spins in the ________ (same / opposite) direction.

Discuss: Move around the compass – where should it be placed relative to the coil of wire 
for the greatest response? 

Moving electric charges create a magnetic field (this is called 
electromagnetic induction). The magnetic field is strongest right 
next to the moving charges. The more current flows in a small region 
of space, the stronger the field. 

“Maglev “trains use electromagnetic induction to make a train with a 
magnetic bottom levitate over tracks with current running through 
them. These trains can move very fast with minimal jolting or 
vibration.

Doorbells also use the same principle. When the button is pushed, 
the circuit is closed and current starts to flow. This creates a 
magnetic field which pulls the clapper towards the bell.


