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1. (a) By what method was the value of the magnetic Permeability py determined? (5%)
(b) How do we define 1 Ampere and 1 Counlomb in electromagnetism? (10%)
(c) Determine the magnetic field B inside an infinitely long solenoid carrying a current density of
1 Amp/meter. (10%)

wire. (10%)
(b) At what condition does the results in (a) reduce to the static case? (5%)

3. Assume that the wire loop of a generator is made out of a perfect conductor with mass m. In this_
c#se, the current will be limited only by the back electromotive force associated with the
self-inductance L, of the loop. As shown in the following ﬁgure, in the shaded region thgre isa
uniform magnetic field B and the loop is pulled to the right with speed v, Descl'ibe in what
motion the loop behaves? (10%)

4. Consider two concentric spherical metal shells of radii Rand R, (&, > R ). Iftheouter sheli -
has a charge Q and the inner shell is grounded, what js the charge on inner shel]? (6%)

5. An infinjte conducting grounded plate is situated on the x-y plane (z =0 plane). A point charge
Qis pla_ced at the position (0, 0, d)on the z-axis. Find the induced charge density at the surface
of the plate as a funetion of the distance from the origin of the coordinate system, (8%)

6. What is the meaning of “skin depth”? What is the ratio of the skin depth in copper at frequency
10 Kc/sec to that at frequency 100 Mc/sec? {6%)
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© 8. An uniform electric field £, is applied in the z-direction, i.e. £ = Eyz , where Z is a unit vector
in the z-direction.
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