Iona Prep Physics Lab

Magnetic Induction

When an electric current flows in a circuit it produces a magnetic field. Another way of saying that is “a moving charge generates a magnetic field”.  Michael Faraday reversed the process.  By passing a magnet through a coil, he produced a voltage.  Another way of saying that is “a moving magnetic field generates an electric field.
When a magnet is passed through a coil there is a changing magnetic flux through the coil.  That induces an Electromotive Force (EMF or voltage) in the coil.  

E = -N (t)

E is the induced EMF

N is the number of turns of wire

is the change in the magnetic flux

t is the change in time 
therefore (t)  is the time rate of change of flux through the coil.

Procedure:

1. Connect the voltage sensor to the USB Link and to the coil.

2. Connect the USB Link to your computer.

3. When the window appears, click on Launch Data Studio. 

4. If necessary, adjust the display so that you have voltage displayed in a graph.

5. Hold a bar magnet with the N pole a few centimeters above the coil.  Have the coil arranged so that the magnet can fall through the center of the coil.  Arrange to catch the magnet.  Avoid letting the magnet hit the floor.
6. Press START  on Data Studio. 

7. Drop the magnet through the coil.

8. Press STOP on Data Studio.
9. Record the peak voltage.

10. Repeat 4 times.  For each trial, record your data in a table. Include the number of turns of wire in your data.
11. Repeat steps 5-10 with each of the following setups:

· Another coil with a different number of turns 
· Two magnets with the N poles together.
· Two magnets with the N pole of one magnet near the S pole of the other.

Questions:

1. Are the incoming and outgoing fluxes equal?

2. Why is the outgoing peak higher than the incoming peak?

3. Why are the peaks opposite in directions?

Observations: (For each of the 4 setups  above)
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	Two Magnets N and S Poles together
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For the FIRST TRIAL ONLY:

Integration (first peak) = _____________________V*sec

Integration (second peak) = ____________________V*sec

