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Michael Faraday’s Discovery
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Reminder: Always keep magnets away from computers!

Equipment Needed
Consumables

• ScienceWorkshop® Interface
• clear tape

• Voltage Sensor
• one-half length of a toilet paper tube

• bar magnet
• 2.5 – 4 m of insulated copper wire

Purpose

The purpose of this activity is to use the Voltage Sensor to measure the voltage created in a coil of wire when a magnet passes through the coil. This is called magnetic induction of a current, and was discovered in 1831 by an English scientist named Michael Faraday.
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Turn on the interface box and the computer. Plug a Voltage Sensor into analog channel A of the interface box.
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Open the Experiment Library template file:

ScienceWorkshop
DataStudio(

MSS26
MSS06 Faradays Discovery.ds
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Make sure you have the correct, color- coded alligator clips on the ends of the Voltage Sensor wire leads. These clips will connect to the free ends of the copper wire coil.

[image: image5.wmf]
Make the coil by wrapping 20–30 turns of the copper wire around the toilet paper tube, leaving 10–15 cm free on each end of the coil. Do not wrap the wire too tightly.
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Scrape off some insulation at each free end of the wire.
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Slide the coil off the tube, squeeze the wire together like a slinky, and tape it to secure it. You should now have a wire ring.
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Put the taped coil ring back onto the toilet paper tube. Make sure the alligator clips can attach  to the free, non-insulated, ends of the wire. Attach an alligator clip to each end of the coil.
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You should now prepare to drop the bar magnet through your coil. Since magnets can break easily, you will need to place the coil in such a way that the magnet can be dropped without hitting the floor. Practice a few drops to make sure the magnet can fall freely through the coil. Remember to keep the magnet away from the computer.
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Start recording data.  Hold the magnet in the “ready” position, close to the tube so that one end is about 2 cm outside of the coil.
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Allow the magnet to fall freely through the tube coil of wire so that it comes out the other end of the tube. Repeat this several times. After about 15 seconds, stop recording data, and re-scale the graph.
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You are ready to investigate Michael Faraday’s discovery! What can you do to change the amount of voltage produced by your magnet and coil? Try different things, such as taping two bar magnets together so you have a longer magnet, or taping the magnets together so both south poles are forced to touch each other. You can change the number of turns of wire, or move the magnet through the coil more slowly or quickly.
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Write down your ideas and predictions in your notebook, for each new  thing you try. 
Record data on the voltage produced by each of your variations of the magnet and/or the coil.
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When you have finished recording data on the magnetic induction of electric current in your wire coil, you are ready to analyze your data. To do this, select a run of data by clicking on the run in the Data list. Re-scale the graph and pinpoint exact values using the Smart Cursor or Smart Tool. 
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About how much time does it take for the magnet to fall through the coil?

How would you describe the graph for one pass of the magnet through the coil?
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Is there an “up” part and a “down” part on the graph for each magnet pass? If so, what do you think would cause this reversal?

Which magnet pass resulted in a voltage farthest from zero, either negative or positive?

Which magnet pass resulted in a voltage nearest to zero, either positive or negative?

What patterns do you notice in your up and down peaks? Look at each run of data as you consider this question.

Compare your data with the predictions you made. Which of your predictions turned out as you expected? Which predictions did not match the experiment results?
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Be sure to follow your teacher’s instructions for putting away your equipment and shutting down the computer. If you are saving your data on a disk, remember to give it a new file name.
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