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1. In cylindrical coordinates, prove
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A parallel-plate capacitor of width w, length L, and separation d has a solid dielectric slab of permittivity €
in the space between the plates. The capacitor is charged to a voltage Vo by a battery, as indicated in the

following figure. Assuming that the dielectric slab is withdrawn 1o the position shown, determine the force
acting on the slab

(a) with the switch closed. (10%)
(b) after the switch is first opened. (10%)
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3. The inner and outer radii of two concentric, thin, conducting, spherical shells are R; and R, respectively. The
space between the shells is filled with an insulating material. The inner shell is maintained at a potential V,

and the outer shell at V,. Determine the potential distribution in the insulating material by solving Laplace’s
equation. {10%)

m.v2V=ii[rlaVJ+ L o elt) L 00
(e 72or\ or) r’smn6 06 90 ) risin’f dp* !




A

\.llq:
'\J

£ > E&
R BEHEARE—BL2FERTIRBAERA
AR EFIERMLIHELEIE AA
Ft g TaE
(d4- 51004

502401 ~ 502501

4. A perpendicularly polarized plane wave is obliquely incident on the rectangular
wall as shown in Fig. 4. (a) Please calculate the reflection coefficient when the
incident angle 6=0° (10 %) (b) Please calculate the reflection coefficient when the
incident angle 6=45" (10 %)
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Fig. 4
3. Consider the transmission line circuit shown in Fig. 5. Assume that the switch is
closed at /=0. Please calculate the load voltage v, when i=c0. (10 %)
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6. Consider the transmission line circuit shown in Fig 6. Assume that Z=50/3 & end
Z,=30-j40 €. Please determine (a) the value of Zp (10 %) and (b) the line length /
in terms of wavelength A (10 %) that will match the impedance Z; 1o the

impedance Zg.
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