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16AMagnetism

Magnets are used in almost all electrical and electronic machines from motors to computers and are able to
exert strong forces at a distance. This Investigation will explore the properties of permanent magnets.

A How far does magnetic force reach?
How far does the magnetic force of a magnet reach? This is an important question concerning machines such
as motors and generators that use magnets.

1. Place one magnet at the 0 cm mark of the ruler and slide a second magnet closer and closer until the 
first magnet moves. Practice the technique several times before recording data. 

2. Record the distance between the magnets when you first see movement. 
3. Try each of the combinations of poles—north-north, south-south, and north-south. 
4. For each combination, complete three trials, and average your three distances. 

Questions for this Investigation:
1. What are the effects of magnetism?
2. What kinds of materials are effected by magnetic force?

Materials
• Magnets 
• Wood block

• Metric ruler.
• Steel object

• Compass
• Plastic object
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Table 1: Magnetic forces between two magnets

B Thinking about what you observed
  a. When referring to many measurements of the same quantity, precision describes how close the 

measurements are to each other. Estimate the precision (in millimeters).

  b. Look at your results and compare the average distances for the three combinations of poles. Are the 
attract and repel distances significantly different? In science, “significantly” means the differences are 
large compared to the precision of your measurement.

C Using a compass to detect magnetic forces
The needle of a compass is a permanent magnet. Because planet Earth is magnetic a compass needle is
attracted to north in the absence of other (stronger) magnets. Because a compass can respond to the very
small magnetism of Earth, a compass is a sensitive probe of magnetic forces.

1. Set a compass on your table far from any magnets. Rotate the compass so the needle, dial, and 
arrow are all aligned with north.

2. Place a metric ruler to the side of the compass and line in up perpendicularly with the north pole of 
the compass. Move a small magnet near the compass and record the distance at which the needle 
moves 20 degrees from north.

3. Reverse the pole of the small magnet and record the distance at which the needle moves 20 degrees 
in the opposite direction.

North-South South-South North-North
Distance 1 (mm)
Distance 2 (mm)
Distance 3 (mm)

Average distance (mm)
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16AD Thinking about what you observed
  a. At a distance of 10 cm, which is stronger: the magnetic force from Earth or the 

magnetic force from the small magnet? How is your answer supported by your observations?

  b. Is the end of the compass needle a magnetic north or a magnetic south pole? How is your answer 
supported by your observations?

  c. Is the geographic north pole of the planet Earth a magnetic north or a magnetic south pole? How is your 
answer supported by your observations?

E Magnetic materials

1. Set the compass to north again with no magnets nearby.
2. Adjust the distance of a magnet until the deflection of the compass needle is 20 degrees east and 

record this distance in Table 2.
3. Place an object between the magnet and the compass.
4. If the deflection changes, adjust the distance of the magnet until the deflection returns to 20 

degrees. 
5. Record the interaction distance for five or six different materials, including plastic, wood, paper, 

and at least one iron or steel object that blocks an area the size of a business card or larger. 
Table 2:  Testing materials for magnetic effects

F Thinking about what you observed
  a. Which materials made almost no change in the magnetic force? Can you list any common 

characteristics of these materials?

  b. Which materials made a significant change in the magnetic force? Can you list any common 
characteristics of these materials?

Material 20 degree deflection 
distance with 
air in between

20 degree deflection 
distance with 

material in between

Difference in 
distance

Percent 
difference
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