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1. (25%) A partially filled parallel-plate capacitor with the area of the plates S and the permittivity of the
dielectric ¢ is shown in Fig. 1. A constant voltage Vy is applied to this capacitor. Please determine the

force on the upper plate.
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2. (25%) The square and rectangular loops with parallel sides are shown in Fig. 2. The two loops are
coplanar. Assume that h >> a and a > d. Please determine the mutual inductance between these two

loops.
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Fig. 2

3. (15%) The electric field intensity of a uniform plane wave in air is given as E; = 100 sin(wf — fz)ax +
200 cos(wt — fz)ay V/m, where @ = 90x10° rad/s. If it strikes normally at a conducting medium (&- =
81, u» = 1, ¢ = 0.4 S/m), write cosine-based phasor expressions for the incident, reflected, and
transmitted fields. Show the average power density in each medium at the interface.

4. (10%) A 100 MHz generator with Vg =10 V and internal resistance 50 Q is connected to a lossless 50
Q transmission line that is 3.6 meter long and terminated in a 25 + j*25 Q load. Find (a) V(z) at a
location z from the generator, (b) V; at the input terminal and V7, at the load, (c) voltage standing-wave
ratio and the average power delivered to the load.

5. (5%) As shown in Fig. 3 with Z, =/ZyZ; and I=x/4 , please explain how the quarter-wave
transformer works to achieve impedance matching between Zo at Zp, that is, Z,(wp)=Z7, and

|Fin (CUO )| =0.
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6. Introduce

(10%) The differential form, integral form, and physical law of Maxwell's equations in time domain.
(5%) EM boundary conditions when medium 1 is a dielectric and medium 2 is a perfect conductor.
(5%) The wave impedance in propagating modes.
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