


Problem 5.23 Find the magnetic vector potential of a finite segment of straight wire carrying a current I. [Put the wire
on the z axis, from z; to z,, and use Eq. 5.66.] Check that your answer is consistent with Eq. 5.37.
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Problem 5.25 If B is uniform, show that A(r) = - 1/2(r x B) works. That is, check that V- A=0and V x A = B. Is this
result unique, or are there other functions with the same divergence and curl?
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JJ Problem 5.27 Find the vector potential above and below the plane surface current in Ex. 5.8. -~ K
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Problem 5.27 Find the vector potential above and below the plane surface current in Ex. 5.8.
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Problem verify that the boundary conditions of A and B are satisfied for problem 5.27 \,’f; K (..
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Problem 5.35 A circular loop of wire, with radius R, lies in the xy plane (centered at the origin) and carries a current|

running counterclockwise as viewed from the positive z axis.

(a) What is its magnetic dipole moment?

(b) What is the (approximate) magnetic field at points far from the origin?

(c) Show that, for points on the z axis, your answer is consistent with the exact field (Ex. 5.6), when z > R
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Problem 5.37

- (a) A phonograph record of radius R, carrying a uniform surface charge g, is rotating at constant angular velocity w.

Find its magnetic dipole moment. (b) Find the magnetic dipole moment of the spinning spherical shell in Ex. 5.11.
Show that for points r > R the potential is that of a perfect dipole. w e—
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