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Magnetism and Electromagnetism

Electricity and magnetism are closely related in that they both deal with the behavior of electrons.  While electricity concerns the flow of electrons, magnetism is dependent upon how those electrons are spinning.  When an electrical field is present a magnetic field can be produced.  Remember light waves were the alternating electric and magnetic fields.

Lab 1:

1. Take a bar magnet and set it on the table.

2. Place 6 compasses around the magnet:  one at each end, one on either side of the middle, and then 2 anywhere in between the others.

3. Draw a line from the magnet along the arrow and out beyond the compass.  Connect any lines you can.

4. What do the arrows represent?  








Lab 2:

1. Place 1 bar magnet on the table.

2. Cover the magnet with a piece of computer paper.

3. Lightly sprinkle the iron filings on top of the paper.

4. Draw the pattern of the iron filings on the paper.


5. How does the pattern created by the filings compare with the pattern in lab 1?  














6. Pour the iron filings back into the container.

7. Now place 2 bar magnets in a line as shown.


8. Place the paper on top of the magnets.

9. Lightly sprinkle the iron filings on top of the paper.

10. Draw the resulting pattern of the iron filings.

11. Pour the iron filings back into the container.

12. Now place the 2 bar magnets in a line as shown.


13. Place the paper on top of the magnets.

14. Lightly sprinkle the iron filings on top of the paper.

15. Draw the resulting pattern of the iron filings.

16. What are some similarities and differences in the 3 patterns?  



























 


Lab 3:

1. Obtain a 1 meter piece of wire.

2. With the sand paper, strip the insulation off each end of the wire, to expose the copper wire underneath.  This will allow you to connect the wire to a power source.

3. Leaving the stripped wire free, begin wrapping the wire around the nail in neat, tight coils until you reach the remaining stripped wire.  Do not overlap the coiled wire.
4. Using electrical tape, secure a paper clip to each end of the battery to serve as a connection site.

5. Connect the bare ends of the wire to the battery.

6. How many paper clips can you pick up? 





7. How far away from a paper clip can you hold the electromagnet and still attract the paper clip?  









Lab 4:

1. Unwrap the wire from the nail.

2. Leave approximately 2 cm of the wire, use the battery to shape the wire into an oval by wrapping it around the battery like a belt.

3. Remove the wire from the battery and shape into an oval.

4. Secure the loop by wrapping the free ends through the loop once or twice.
5. Place a disk magnet on the side of the battery, not the terminal ends.  
6. Bend a small paperclip, as shown, and tape the paper clip to the ends of the battery with electrical tape.

7. Place the straight ends of the wire loop through the loop of the paper clip. (See diagram)

8. Give the loop a small spin.

9. Make fine adjustments on the paper clips and wire to minimize friction until the coil spins freely.

10. Place another disk magnet on top of the preexisting magnet.  Give the loop a spin.

11. What are the three main parts of a motor?  






12. Did your motor need both electricity and magnetism to work?  



13. How did adding an extra magnet to your motor affect the speed?  
















14. Do you think increasing the voltage would improve the motor?  Explain.















15. Could you make the coil spin in the opposite direction?  Explain how if you succeed.  
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