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17BElectromagnetic Induction

Changing electric currents can cause magnets to move, as in the electric motor. The reverse is also true.
Changing magnetism can cause electric currents to flow. This is the principle on which the electric generator
works. In this investigation you will build a simple electric generator and test how it works.

A Making a generator

1. Attach the Ripcord Generator assembly to the circuit board.
2. Connect the meter and coil as shown in the diagram.
3. Put four magnets in the rotor, evenly spaced and alternating north/south.
4. Wrap a string around the spindle and pull it to set the rotor turning.
5. Observe the voltage with the meter set to first “Volts DC” and then “Volts AC”

B Thinking about what you observed
  a. Explain the difference between AC and DC electricity.

  b. Is electricity produced by the magnets at rest or only by motion of the magnets?

  c. Does the generator make AC or DC electricity? Support your answer with your observations.

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

Materials
• Magnets
• Electromagnet coil

• Ripcord Generator kit
• Digital meter and leads

• Electric circuits kit
• Timer
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C Voltage and speed

1. Slip a photogate under the rotor so the light beam passes through the slot in the cover of the rotor. 
Set the Timer to measure frequency. This tells you how many times per second the light beam is 
broken. The beam is broken once per turn.

2. Start the rotor spinning. As it slows down record the AC voltage produced by the generator at 
different speeds. This will take several people cooperating to do. You will need to develop and 
practice a technique for recording numbers that are changing rapidly.

D Thinking about what you observed
  a. Does the voltage produced depend on the speed? Support your answer with your observations.

  b. Make a graph of voltage versus speed. Is the graph a straight line or a curve?

E Changing the design
1. Try different numbers of magnets.
2. Try moving the steel pin to make different sized gaps between the pin and the rotor. 

F Thinking about what you observed
  a. Which changes you made in part 5 have the largest effect on the voltage produced?

  b. Explain why changing one thing made a large difference while changing the other did not. The answer 
is not obvious so this should be a class discussion question.

Table 1: Voltage versus speed data
Frequency from 

Timer (Hz)
Rotational 

speed
(rev. per sec.)

Voltage 
produced

(V AC)
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17BG Building different generators
In the next part you are going to test different configurations of magnets and different speeds.

1. Try different combinations of magnets in the rotor.
2. Try facing all the magnets the same way.
3. Measure the voltage at a constant speed for each different magnet configuration.

H Thinking about what you observed
  a. If the number of magnets is increased from 6 to 12, what change do you expect in the voltage? Assume 

the magnets alternate north-south.

  b. Suppose you have 6 magnets (alternate north-south) and double the speed. What change do you expect 
in the voltage?

  c. Suppose you change from 6 to 12 magnets and also double the speed. What change do you expect in 
the voltage?

  d. Propose a relationship that accounts for the voltage produced at different speeds and magnet 
configurations. This should be a class discussion question.

  e. What change in voltage do you expect when changing from 12 magnets with alternating north-south to 
12 magnets all facing the same way? Why? 

Table 2: Voltage for different magnet configurations
Magnet configuration (describe) Rotational 

frequency (Hz)
Voltage 

produced
(V AC)


	PFC Investigations 91
	PFC Investigations 92
	PFC Investigations 93

	Main Menu: 
	Table of Contents: 
	Teacher's Guide: 
	Answer Sheet: 
	Back: 


