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. Two spherical cavities, of radii @ and b, are hollowed out from the interior of a neutral

conducting sphere of radius R as shown in the figure. Point charges, +¢a and +¢s, are placed at
the center of each cavity. There is another charge +g. at a large distance r (r >> R) away from
the conductor, What forces act on each of the following objects: (5% each)

(a) the conductor

(b) ga
(€) ge

. Two infinitely-long grounded metal plates, at y = 0 and y = a, are connected at x = b by metal
strips maintained at a constant potential Vo, as shown in the figure ( a thin layer of insulation
at each corner prevents them from shorting out). Find the potential inside the resulting

rectangular pipe. (20%) v
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3. At the interface between one linear magnetic material and another the magnetic field lines bend

g .
mn
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(see the figure). Assuming there is no free current at the boundary, what is the ratio 7
tang,

terms of the permeabilities 4 and 7  (10%)
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4. Along cable carries current in one direction uniformly distributed over its circular cross section

with radius R. The current returns along the surface (there is a very thin insulating sheath

separating the currents). Find the self-inductance per unit length. (15%)

. Please write down the four Maxwell’s equations in both differential and integral forms. (20%)

The E -field of a uniform plane wave propagating in a dielectric medium is given by

A

E(t,z)=a.2cos(10°1 + -a sir1103t+i V/Yy. (5% each
(,2) (10'1+—=) =, sin( ﬁ)(/,,)(u)

(a) Determine the wavelength of the wave.

(b) What is the dielectric constant of the medium?
(c) What is the propagating direction?

(d) Find the corresponding A -field?



