Faraday’s Law Tipers

1.  A wire loop sits next to a long straight wire as shown.  Initially, no current flows in the wire, but then a switch is thrown and steady current directed upwards flows in the wire

.
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a)  Predict whether a current will flow in the loop at any time.  If so, when will the current flow.

b)  Carefully explain your reasoning.

2.  Three students view the following situation where a magnet is rapidly inserted into the coil of wire connected to the light bulb as shown.
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Student A:  “I think that the light bulb won’t light because there is no battery.  For a light bulb to light there has to be a closed path with an energy source.”

Student B:  “I think the light bulb will light.  The moving magnet will induce a potential in the coil.  I don’t think the volt meter will show anything however since the current is used up by the light bulb.”

Student C:  “I think the light bulb will light and the voltmeter will deflect.  Energy is consumed by a light bulb, not current or potential.”

a)  With which student do you agree?

A ____

B____

C____

I don’t agree with any of them ____

b)  Carefully explain your reasoning.

3.  A long straight wire is next to a closed loop of wire as shown.  Initially no current flows in either wire.  A switch will be thrown and current will start to flow in the long straight wire.  Three students are discussing if anything will happen in the loop of wire.
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Student A:  “Nothing will happen in the loop.  The current was turned on in the long wire.”

Student B:  “As the current starts to flow in the wire there will be a changing magnetic field through the loop.  For a brief time, a current will flow.”

Student C:  “Once the current flows in the long straight wire, a magnetic field will pass through the loop.  A steady current will flow in the loop.”

a)  With which student do you agree?

___ A

___ B

___ C

___ I don’t agree with any of them.

b)  Carefully explain your reasoning.

