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For your reference:

sin Asin B = %[cos(A —B)—cos(4+ B)]

. An isolated parallel-plate capacitor is made up of two conducting plates of area 4 separated a

distance d. One plate has a charge +(, the other a charge -Q.

(a) What is the electrostatic force between the plates? (10 47)

(b) If the plates move closer together by an infinitesimal distance & as a result of this
attractive force, what is the energy lost in this process? (10 47)

. An infinitely-long rectangular pipe, assumed to be infinite in extent in z-direction, has three
grounded metal sides, at y = 0, y = a, and x = 0. The fourth side on the right, at x = b, is
insulated from the grounded sides and maintained at a constant potential 7 as shown in the

figure below. Determine the potential inside the pipe. (20 47) A
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3. A steady current / flows down a long cylindrical wire of radius a. The current is distributed in

such a way that the current density J/ is proportional to s, the distance from the axis. Find the
magnetic field B, both inside and outside the wire. (20 43)

4. A rectangular loop of wire with length a, width b, and resistance R, a distance s from a very

long straight wire carrying a current /, as shown in the figure below. If someone pulls the
loop directly away from the wire, at a speed v, find the magnitude and the direction
(clockwise or counterclockwise) of the current generated in the loop? (20 43)
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. A y-polarized uniform plane wave (£, H ;) with a frequency /00 (MHz) propagates in air in

the x-direction and impinges normally on a perfectly conducting plane at x = 0. The

amplitude of £, is 6 (mV/m).

(a) Please write down the phasor expressions for A, of the incident wave, and H of the

reflected wave. (10 53)
(b) Find the induced current on the conducting wall. (10 43)



