" 4. Two infinite parallel wires separated by a distance d carry equal currents I in opposite
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directions, with I increasing at the rateE . A square loop of wire of length d on a side lies
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(a) Find the emf induced in the square loop. (10%)
(b) Is the induced current clockwise or counterclockwise? Explain your answer. (10%)

5. A uniform sinusoidal plane wave with the following phasor expression for electric field
1. The inside of grounded metal spherical shell (inner radius @ and outer radius b) is uniformly X101 113108 53105
J= = x— z
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filled with space charge of charge density p. Ei (F,1) =(-9x+122 e 2
(2) Find the electrostatic energy of the system. (10%)
(b) Determine the potential at the center. (10%)
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is incident on a perfectly conducting plane atz =0,

(a) Find the wavelength of the incident wave. (5%)

(b) Determine the propagation velocity of the wave.  (5%)

(c) What is the dielectric constant of the medium for x <0 ? (5%)

(d) Determine the angle of incidence. (5%)

(¢) Find the surface induced current density on the conducting wall. (5%)

2. Anparallel-plate capacitor of plate area 0.1 m? and plate spacing 5 mm is charged to 100 V
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and is then disconnected from the battery. (g, =8.9x107'2 ]\f )
m
(a) How much work is required if the plates are pulled apart to double the plate spacing?

(10%)
(b) What will be the final voltage on the capacitor? (10%)

3. Ahollow disk of inner radius a and outer radius , carrying a uniform surface charge o, is
rotating at constant angular velocity . Find its magnetic dipole moment. [15%)]




