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1. A sphere of radius R carries a charge density p(r) = kr, where k is a constant.  Find the
energy of the configuration. [20%]

2. A metal sphere of radius a carries a charge Q. It is surrounded, out to radius b, by linear

dielectric material of permittivity €. Find the potential at the center (relative to infinity).
[20%)]

3. Along, straight, solid wire of radius R contains a cavity of radius a along its length. The
centers of the wire and of the cavity are a distance d apart as shown in the figure. The
current I is uniformly distributed throughout the rest of the wire. What is the magnetic
field in the cavity? [20%]

A hollow cylindrical magnet with inner radius a and outer radius b rotates about its axis at
an angular frequency ®. The magnet has a uniform axial magnetization M = Mk .

Sliding brush contacts are provided at the inner and outer surfaces as shown in the figure.
Assuming that p, = 5000 and o = 107 S/m for the magnet, find
(@ H and B inthe magnet, [10%]
(b) open-circuit voltage Vo, [5%] 74
(c) short-circuit current. [5%)]

5. The measured attenuation of an air-dielectric coaxial transmission line at 400 MHz is 0.01

dB/m. Determine the Q and the half-power bandwidth of a quarter-wavelength section
of the line with a short-circuit termination. [20%]



