PHYSICS 200C, SPRING 2016 \(ET
ELECTRICITY AND MAGNETISM

Midterm Exam

[1.] Consider the vector potential A(r) = Age~@*+v*)/e* 5 where Aq and a are constants,

(a) Find and sketch the corresponding magnetic field. How is it similar/different from the
field due to a long straight wire?

(b) Can this be a magnetostatic field? If yes, find the current distribution that would give
rise to it, and if not, explain why not.

(c) Is the vector potential given in the Coulomb gauge?
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[2.] In your homework, you solved for the Greens function of the diffusion equation,

a —
VA = A 1
ho 5 (1)
Show that the vector potential A does indeed obey the diffusion equation in a conducting
medium where the current density J= O'E You will need to use Maxwell’s equations and
the usual relations between the fields E B and the potentials ®, A. You may assume there
is no free charge so that ® = 0 and Work in the Coulomb gauge V - A=0.

If a current is flowing in a conductor, producing a vector potential A and then the current
is suddenly turned off, describe what Eq. 1 tells you qualitatively about how A evolves.
Assume the conductor fills all space.
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[3.] The Greens function for the one dimensional diffusion equation obeys

(D ;%22 . %) G(z,t) = 6(2)5(t). 2)
Write
Gz, t) = / dk dw e'*==v) G(k, w) (3)

and find a formula for G(k,w). Insert this into Eq. 3 and do the w integration. How does
causality appear from the mathematics? If you have time, do the k integration as well, or if
not, state the general procedure for doing it.
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3 (cont'd)
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