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1.1

~B � ~Hd3x =
�
r� ~A

�
� ~Hd3x

=

Z
~A �
�
r� ~H

�
d3x

=

Z
~A � ~J|{z}

0

d3x = 0

1.2

Starting from equation 5.72 in Jackson:
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Hence, for the continuous case, we can write:
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Note that the second integral is a constant which is independent of the position or orientation
of the magnetized bodies (since we're integrating over all space).
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where we've used the result from the previous part to show that the integral vanishes in the
second step.
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2 Problem 5.27

Let's pick our orientation such that the current through the inner wire is in the ẑ direction:
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The current enclosed a loop of radius r < b is:
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Using Amp�ere's Law, we can �nd the ~B �eld at all points in space:
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Finally, we use equation 5.157 in Jackson to �nd the self inductance:
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If the inner conductor is a thin hollow tube, all the current will ow on the outside of the
tube. Hence, there is no current (and hence no ~B �eld) for r < b. That is, ~B simpli�es to:
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And Equation 5.157 in Jackson becomes:
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