FARADAY – The E part of Einstein’s Big Idea
Open PhET simulations.  Open Faraday Electromagnetic Lab

Part 1 Bar Magnet 

1)  You should begin on bar magnet.  Click on all boxes in the upper right-hand corner. 

2) move the compass around the magnet.

Question 1:  how does the direction of the magnetic field compare to the direction of the compass needle?

3.  Click on the button to change the polarity of the magnet.  Notice the new magnetic field and the reaction of the compass needle.

Question 2:  How did reversing the polarity change the magnetic field?  What happened to the compass?

4.  Move the magnetic field meter around the magnet.  Move it on the sides, poles, close and far away.  Note the values of Β (magnetic field strength).
Question 3:    How did field strength change with when at poles versus the middle?

Question 4:  How did the distance from the magnet effect field strength?

Part 2  Pickup Coil

1)  You should click near the top left to the next choice which is pickup coil.    You will see a magnet and a coil of wire that is attached to a light bulb.   

2)  Left click on the magnet and pass it though the coil.  Move it back and forth.  Note what happens to the bulb and note the electrons
Question 5:  Explain what causes the light to turn on.

3) Next you are going to change some values for the variables in the experiment.   At the top you will see the magnetic field strength is 76%.     Reduce that total to 25%.  Not the difference in the bulb’s brightness.  Next, raise the magnetic field strength to 100%.  How does that affect the brightness?  At the end, return it to 76%.  Do this by clicking default.  Be sure to move it at the same speed in and out.
observations:

4)  In the box directly underneath the bar magnet box is a box for the pickup coil.   Directly under the box with the light bulb, you will see a counter that says loops.  Increase the number of loops in the wire and see how that affects the brightness of the bulb.  Return the default numbers again.

observations:

5)  Move the slider around that says loop area.  Decide how that affects brightness.

observations:  

6) Finally, move it in and out at different speeds.  How does that affect brightness?

observations:  

Question 6:  Summarize your findings.  How do all these factors affect the amount of current present in the circuit?

Part 3  ELECTROMAGNET

1)  Click on the Electromagnet section.  

2)  Move the compass around the electromagnet.  Note the position of the red north arrow of the compass.

Question 7:  Where is the north and south poles of the electromagnet with respect to the positive and negative sides of the battery?

3)  Click on the Field Meter box.  Also click on the number of loops.  Change the number of loops in the electromagnet to see how it affects the strength of the magnetic field.

Question 8:  Summarize how the number of loops influences the strength of the magnetic field.

4)  Change from a battery to alternating current (this is what you created in the last example).  Note what happens this time when you bring the compass near it from different sides.  You may work with the little sliders on the left and bottom to help change some characteristics of the current.  You will be able to see what changes by looking at the wave created on the alternating current box.
Question 9:  How is an electromagnet with AC current different than one with the DC current of the battery?
Question 10:  By changing the sliders on the AC power supply, what wave properties are being changed?  How does that affect the magnet and the flow of current?

Part 4 GENERATOR
1)  Look at the simulation to see how it works.  Do some experimenting.  Feel free to investigate whatever you need.  Remember what you have learned from previous activities.  

Question 11:  From your experience here, how does a generator work? 
