Phys 312: Quiz # 2
Fall 2019

e Write your name and Student ID number in the space provided below and sign.

Name, Last Name:
ID Number:

Signature:

e You have One hour.

e Give details of your response to each problem. You will not be given any credit, if it
is not clear how you have obtained your response.
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1 (12 points) A square loop of wire (of side length a) lies on a table, a distance s from a very
long straight wire, which carries a constant current I, as shown below. The loop is pulled away
from the loop with a constant speed v. Find the generated emf and the direction of the induced

current in the loop.
a

2 (18 points) Consider an electromagnetic field (E, B) in a homogeneous, isotropic, linear dielectric
medium with permittivity € and permeability p. Suppose that this medium does not include any
free charges or currents, and that there are a real parameter w and vector-valued functions of
space € and B such that E(r,t) = cos(wt)&(r) and B(r,t) = sin(wt)B(r). Let £(k) be the

Fourier transform of £(r), i.e., £(k) := e ®TE(r)d®r. Use Maxwell’s equations to

: G Jes
show that €(k) = 0 for |k| # /1€ w.

Note: You may use the following identity: a x (b x ¢) = (a-c)b — (a- b)c.
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