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. What is Stokes's theorem? Proot Stokes's theoram by any vector and space. (8%)
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2. What is divergence theoram? Prootfidivergence theorsm by any vector and space. (7%)

3. Fig. 1 shows the section through 1 long cviindrical capacitor of internal Fig. |
radii ri and ra. There are two kinds of the dielectric materials in the
capacitor. Find the capacitance per unit length. The distribution of the
dielectric constants is: (20%%)

4. The x-y plane is the interface between the free space (z>0) and the dielectric material €, (z<0). An electric field
E(: > 0) = E x—E.Z cxists in the free space region. Find the electric field E(z< 0) in the dielectric material

in terms of £, and E-. (13%)
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- There is an off-center cylindrical cavity that is cut in an infinitely long Fig.2
straight cylindrical conductor carrying a uniform current density. The axis ?
of the cylindrical cavity is displaced from that of the conducting part by a +
distance d. Refer to the cross section in Fig. 2. The uniform axial current ‘
density is J=.z.
(a) Find the magnitude and direction of the magnetic flux density B in
the cylindrical cavity.(10%)

(b) Prove that B in the cylindrical cavity is contant. (6%)

6. A pair of length J, width 5 the same conductor sheet, placed parallel to each other apart for the d. d <<b <</
When using this sheet for the transmission line, the direction of current 7 flow along the sheet length, from one
stream to go back into by another piece. Assuming uniform distribution of current in the sheet width, omitted
edge effects, find the magnetic flux between them and their self-inductance.(16%)

7. A y-polarized uniform plane wave (E,, A,y with a frequency 150 MHz propagates in air in the +x-direction and
impinges normally on a perfectly conducting plane at x=0. Assuming the amplitude of £ to be 12 mV/m,
write the instantaneous expression for (a) E, and 4, of the incident wave (6%):(b) E, and H, ofthe
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reflected wave (4%); and (c) E, and F[, of the total wave in air. (4%) (d) Determine the location nearest to the

conducting plane where £, is zero. (4%)




