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Faraday's Law Applets:  Exploration
Learning objectives. The goals of this activity are to: 

1) Find different ways to induce current in a coil (not connected to a battery) 

2) Find a relationship between flux, change in flux and induced current 

3) Test the relationship found in 2).  

Steps to help you get started
 In this activity you will use two applets:
Applet 1 -- Faraday’s law applet (with a magnet and a coil):

http://web.mit.edu/viz/EM/simulations/faradayslaw.jnlp  
Applet 2 -- Faraday’s law rotation applet (with a rotating ring in a background field):

http://web.mit.edu/viz/EM/simulations/faradayslawrotation.jnlp 
You can use the buttons at the bottom to start, pause and reset the simulation. 

In Applet 1, you can move the magnet and the ring back and forth using the mouse. 

1. Getting familiar with the applet.

a) Start Applet 1, play with it, let it run for some time and then pause it.

b) The upper graph in Applet 1 contains plots of magnetic flux versus time. Magnetic flux is the area integral of B over some fixed area, that is
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Briefly describe where the “external flux” (red plot) is coming from: that is, what kind of flux is this, what creates it, over what area is the flux being measured.

c) Next, play with both applets and list as many ways as possible you can use to change the external flux. 

2. Proposing a hypothesis. 

Your next goal is to propose a qualitative relationship between flux (seen in top graph) and current that flows in the ring (seen in bottom graph). It might be helpful if one group member moves the magnet or the ring, another member observes the flux-time graph, and the third member observes the current-time graph. 

Write the relationship you proposed based on your observations. 

3. Testing the hypothesis. 

In the 8.02 class in 2006, group A came up with the hypothesis that current through the ring is proportional to flux. Group B, however, thought that current through the ring is proportional to the change in flux. Your goal is to test these hypotheses. .

a) Describe a virtual experiment you could perform with either (or both) applets to rule out at least one of two hypotheses. The result of your virtual experiment should be able to distinguish between the two hypotheses. 

b) Perform the virtual experiment, and report your result. Which hypothesis is supported by your experimental results? 
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