Electromagnetism / Electromagnetic Induction

(activity)
Electromagnetism

Background: A magnet is a something that attracts iron, nickel, and cobalt. Magnets are composed of a north pole and a south pole. Opposite poles attract. The north pole of the magnet is attracted to the earth’s north pole while the reverse is the same. The reason that magnets are attracted to steel is that the main component of steel is iron. Electricity is just electrons flowing from the negative side of a battery to the positive. The electrons flow through the wire and load (light bulb, motor, fan, etc….) and cause the load to operate. However if you take that wire, assuming it is insulated, and wrap it around a nail, it will produce a weak magnetic field around the wire. The result is an electromagnet.

NOTE:  MAKE SURE THAT THE CONNECTION TO THE BATTERY IS NO MORE THAN 10 SECONDS AT A TIME.

Part I

Purpose: to create an electromagnet from household items

Apparatus: 3 feet of insulated thin wire(magnet wire), 5 inch nail, 1.5 volt battery

Procedure: 

1) Wrap the wire as shown in the picture.


2) Obtain some iron filings and see if there is an attraction.

3) Obtain a compass and determine which end is north AND how does this fit in with the Right-Hand Rule?
Discussion: Discuss your findings with the class and teacher

Part II
PROBLEM: Can you vary the strength of an electromagnet?

PREDICTION: ??????????

MATERIALS: same as above and paper clips

PROCEDURE: ????????

EXPERIMENT 1: Work in pairs to assemble your electromagnet.

A. Wrap about 10 coils of the wire tightly around the nail.
B. Attach each end (stripped of insulation) to the battery. 

C. Test if the electromagnet works.
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1) How many paperclips can you pick up?  (clips should be end to end so the test is the same)

2) Remove one of the wires from the battery, what happens?

EXPERIMENT 2: MAKING A STRONGER ELECTROMAGNET

A. Double the number of coils around the nail to a total of 20 coils.

3) How many paperclips can you pick up now?

4) Is that double the above number? 

5) If you triple the number of coils, how many paper clips can you lift?

B. Remove the nail from the wire coil.

6) Does the coil of wire still act as an electromagnet?

7) How many paperclips can you pick up now?

8) Any other observation

CONCLUSIONS: What happens when you make more coils on the nail?

Electromagnetic Induction

Purpose: to create electromagnetic induction

Apparatus: insulated thin wire(magnet wire), multimeter or galvinometer

Procedure: 

Coil a wire as shown and connect it to a multimeter or galvanometer. You can either test voltage or current here. Move the bar magnet back and forth and observe the readings on the meter. Try moving it fast and slow. Record all your observations. Follow the picture below and see if you get different readings.

Questions: 

1) Was the current or voltage always positive or negative? Explain this.

2) Did you notice changes in regards to the number of coils. If so, how?
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Purpose: to create electromagnetic induction with the earths magnetic field

Apparatus: 50 ft extension cord, multimeter or galvanometer,

Procedure: 

Connect each end of an extension cord to either a multimeter or galvanometer. Have your partner to spin it like a jump rope and have a third person to read the meter.

Questions: 

1) What did you notice from the meter?

2) In this case, what was the source of your “magnet”
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