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1. Write down the Maxwell’s Equations for both differential and integral forms. (16%)
2. Apositive point charge Q is at the center of a spherical dielectric shell of an inner radius R, and an outer radius R, . The

dielectric constant of the shell is &, . Determine £,V ,D,and P.For(a)R> R, (b)R, <R<R,,and (c) R<R, (24%)
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3. Twocoilsof N, and N, turns are wound concentrically on a straight cylindrical core of radius a and permeability s .

The windings have lengths ¢, £, , respectively. Find the mutual inductance between the coils. (20%)
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4. A cylindrical capacitor consists of an inner. conductor of radius a and an outer conductor whose inner radius is b. The space

between the conductors is filled with a dielectric of permittivity & and conductivity o, and the length of the capacitor is L.

Determine the capacitance and resistance of this capacitor. (20%)
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5. Determine the E field both inside and outside a spherical cloud of electrons with a uniform volume charge density
p=-p, (where p, isa positive
quantity for 0<R<b and p=0 for R>b by solving Poisson’s and Laplace’s equations for V.  (20%)
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0, for x<3
4. FRE r=sx-1 Y E LM BB BEKF, (x)—[% for 3cx<6 ° (10P)
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for x>6
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0, x<5 0
(@ F(x)= é—, 5<x<7, (b F(x):{ ’
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