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17AElectromagnetic forces

Electric motors are used in many devices you use every day. In this Investigation you will build a simple
electric motor and learn how it works. The concepts you learn with the simple motor also apply to other
electric motors.

A Make the base

1. Bend the two paper clips so they look like the drawing. 
2. Fasten them with rubber bands so they contact the positive and negative terminals of the battery.
3. Set the battery on a lump of clay so it stands up.
4. Stick a magnet to the top of the battery with another lump of clay.
5. Your motor base is complete!

Question for this Investigation:
How does an electric motor work?

Materials
• Permanent magnet 
• D battery
• Rubber bands

• Metric ruler.
• Modeling clay
• Sand paper

• varnished magnet wire
• Paper clips
• Timer and photogate
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B Make the coil

1. Cut 1 meter of magnet wire. This wire has a painted insulation on it so the surface looks like copper 
metal but is really covered in a thin layer of insulator.

2. Wrap the wire around the square form of the modeling clay with one end sticking out 4 cm or so.
3. Keep wrapping until you have only 4-5 cm left.
4. Remove your coil from the form and wrap the ends of the wire a few turns around the sides of the 

coil to keep things together. There should be about 3 cm of wire on each side of the coil.
5. Take some sand paper and sand off all the varnish on one wire.
6. Sand of the varnish on ONE SIDE ONLY of the other end of the wire.
7. Adjust the wires until the coil balances as well as you can get it.
8. Your coil is done!

C Making the motor work
1. Set the coil into the paper clips so it is free to 

spin.
2. Adjust the height of the paper clips until the coil 

rotates just above the magnet.
3. The motor should spin! Adjust the balance by 

bending the wires or paper clips.

D Thinking about what you observed
  a. Explain the force acting on the coil when there is current flowing. What creates the force?

  b. Why was it important to sand only one side of the wire on one end of the coil.

  c. See if you can hold a photogate so the spinning coil breaks the light beam. Perform an experiment to 
measure the speed of your motor.

  d. Try adding a second magnet. Does this make the motor go faster, slower, or about the same? What 
observations did you make that support your answer?
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