Key HW 7_4

1. Work problem 7.22
We worked this already for HW7_3

2. Work problem 7.23
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It’s hard to calculate M using a current in the little loop, so, exploiting the equality of the mutual inductances,
I'll find the flux through the little loop when a current I flows in the big loop: & = M1. The field of one long
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Direction: The net flux (through the big loop), due to I in the little loop, is into the page. (Why? Field
lines point in, for the inside of the little loop, and out everywhere outside the little loop. The big loop encloses
all of the former, and only part of the latter, so met flux is tnward.) This flux is increasing, so the induced
current in the big loop is such that its field points out of the page: it flows [counterclockwise. ]

3. Determine the Neumann formula for the self-induction of a circular coil with radius a. Use the
same approach as on page 322, so first determine the flux in terms of B, then in terms of A and
then substitute A with 5.66.

Use the same approach as on page 322. The flux through the coil is per definition:
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Now use Stokes theorem, i.e.
O = { Aedl
Realize that A is the magnetic vector potential of the same coil. Now use expression 5.66 on
page 245, to determine A from the current through the loop:
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L can now be found by dividing by I, so
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Which is exactly identical to the Neumann equation for mutual inductance.



