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PHET Magnetism – Lab Grade
Part I:
1. Go to http://phet.colorado.edu
2. Click on electricity and magnetism sims.

3. Select the simulation “Magnets and Electromagnets.” It is at this link

http://phet.colorado.edu/new/simulations/sims.php?sim=Magnets_and_Electromagnets
4. Move the compass slowly along a semicircular path above the bar magnet until you’ve put it on the opposite side of the bar magnet. Describe what happens to the compass needle.
5. What do you suppose the compass needles drawn all over the screen tell you?
6. How is the strength of the force/torque on the compass needle indicated?

7. What are the similarities between the compass needle (magnetism) and a test charge (electricity)?
8. Move the compass along a semicircular path below the bar magnet until you’ve put it on the opposite side of the bar magnet. Describe what happens to the compass needle.

9. How many complete rotations does the compass needle make when the compass is moved once around the bar magnet?

10. Click “flip polarity” and repeat the steps above after you’ve let the compass stabilize.

11. Click on the electromagnet tab. Place the compass on the left side of the coil so that the compass center lies along the axis of the coil. (The y-component of the magnetic field is zero along the axis of the coil.)
12. Move the compass along a semicircular path above the coil until you’ve put it on the opposite side of the coil. Describe what happens to the compass needle.
13. Move the compass along a semicircular path below the coil until you’ve put it on the opposite side of the coil. Describe what happens to the compass needle.

14. How many complete rotations does the compass needle make when the compass is moved once around the coil?

15. Use the voltage slider to change the direction of the current and repeat the steps above for the coil after you’ve let the compass stabilize.

16. Based on your observations, summarize the similarities between the bar magnet and the coil.

17. What happens to the current in the coil when you set the voltage of the battery to zero?

18. What happens to the magnetic field around the coil when you set the voltage of the battery to zero?

19. Play with the voltage slider and describe what happens to the current in the coil and the magnetic field around the coil.

20. What is your guess as to the relationship between the current in the coil and the magnetic field?

Part 2
Go to the following website 

http://phet.colorado.edu/simulations/sims.php?sim=Magnets_and_Electromagnets
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Move the compass around the bar magnet. 

1. Which pole of the magnet does the red compass needle point towards?



Click “Flip Polarity” in the right menu. 

2. Now which pole of the magnet does the red needle point towards? Does it still point toward the same pole? 


3. This means that the red part of the needle is a _________ pole.
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  in the right menu.


Check the box “Show Field Meter” in the right menu. A blue box should appear. This measures the Magnetic Field around the magnet (which is known as ‘B’). The Magnetic field is measured in Gauss (G). Move the field meter around the magnet.

4. Does the field increase or decrease as you move the meter closer to the magnet?



Move your meter so that it is about one inch (on your computer screen) away from the North end of your magnet. 

5. What is the magnitude of field strength (B) in Gauss?




Now move the meter the same distance away from the South end of your magnet.

6. Is the amount of magnetic field the same for both North and South ends of a magnet?




At the top left of the simulation window, click the “Electromagnet” tab. You should see a battery connected to a wire with loops that has current running through it. Move your compass around the electromagnet.

7. Is the left side of the electromagnet the North end or the South end? How do you know?


Click “Show Field Meter” in the right menu.

8. Move the meter around the electromagnet. Does the field strength increase or decrease as you move the meter closer to the electromagnet?





Place the meter about one inch (on your screen) from the left side of the electromagnet. 
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In the right menu you can adjust the number of loops in your electromagnet. For each number of loops (1-4) write down the field strength in the table below.


	# Loops
	Field Strength (in G)

	1
	

	2
	

	3
	

	4
	


9. Based on your data above, does the amount of field strength increase or decrease as you increase the number of loops in an electromagnet?
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Set the number of loops for your electromagnet back to 4 and make sure your field meter is still one inch from the left side of the coils. Your battery has a sliding bar on it that lets you adjust the voltage in your electromagnet. Complete the table below by adjusting the voltage on the battery and writing down the field strength at each voltage.


	Voltage (in V)
	Field Strength (in G)

	0
	

	2
	

	4
	

	6
	

	8
	

	10
	


10. Based on your data above, what is the relationship between voltage and field strength in an electromagnet?

