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Creating electromagnets

A magnetic field exists around any wire that carries an electric current.  By coiling the wire around a bolt or nail, the strength of the magnetic field will increase.  A coil of wire wrapped around a bolt or nail will become an electromagnet if the wire is connected to a battery or other source of current.

Task

You will construct several electromagnets.

You will compare the strength of the magnetic force of four electromagnets.

You will determine the relationship between the strength of the magnetic force and the number of turns of wire in the coil of the electromagnet.

Materials

Iron nail

BB’s iron

Insulated wire

Petri dish

Paper plate

D battery

1. Put all BB’s onto the petri dish.

2. Test the nail for magnetic properties by attempting to pick up some of the BB’s.  Record your observations in the space below.

3. Wrap 10 full turns of wire around the bolt.

4. Connect the wire ends to each side of the battery to make a circuit.  

5. Carefully use your electromagnet to pick up as many BB’s as possible from the petri dish.  Drop BB’s onto the paper plate and count.

6. Repeat for 10 wraps 2 more times (total of three).

7. Repeat steps 3-6 increasing the number of wraps of wire by 10 (total of 20 wraps).

8. Repeat steps 3-6 increasing the number of wraps of wire by 10 (total of 30 wraps).

9. Repeat steps 3-6 increasing the number of wraps of wire by 10 (total of 40 wraps).

Data Table

	            Trial 

(wraps)
	1
	2
	3
	Average BB’s

	10
	
	
	
	

	20
	
	
	
	

	30
	
	
	
	

	40
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Questions and conclusions.

1. How is the number of BB’s that were picked up related to the magnetic force?

2. How is the strength of the magnetic force exerted by an electromagnet related to the number of turns of wire?

3. Use your graph to predict how many BB’s a nail wrapped with 50 turns of wire will pick up.

4. Why is it important that the bolts used in this experiment are iron?

5. A magnetic force exists around a single loop of wire carrying an electric current.  Explain why coiling a wire around a piece of iron increases the strength of an electromagnet.

6. What is electromagnetic induction?  Where is it used?
