Solution Solving Session Seven


Problem 1:

According to Faraday’s law of electromagnetic induction, a time-varying flux 
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 penetrating a loop induces an electromotive force (emf) – commonly noted 
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 or 
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- in the loop, such that
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We have, for an open surface S bounded by a closed contour C, 
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Given 
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Problem 2:

Here, 
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, so that 
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Because
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, we can rewrite the above equation in vector form:
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It is readily verified that the above equation gives 
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the direction required by Lenz’s law.

Problem 3:
Since 
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where, by Lenz’s law, the emf drives current in the direction indicated in the figure. The emf is divided in the ratio of the resistances:
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Problem 4:
First notice that emf’s will be induced only in the two sides that are parallel to the y axis. Thus, if the x speed is 
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, the net induced voltage at time t is 
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Problem 5:
The 
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-field at a point P at a radius r is 
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, whence
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  with a as the positive terminal. 
Problem 6:
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Problem 7:
From 
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Similarly, 
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Problem 8:

At 
[image: image31.wmf]0

=

x

, 
[image: image32.wmf]2

1

t

t

H

H

=

 requires that 


[image: image33.wmf]2

2

1

1

m

m

y

y

B

B

=

          
[image: image34.wmf]2

2

1

1

m

m

z

z

B

B

=


Which gives 
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