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1) 3# B & Biot-Savart’s law 2 /R, #ERBEL =B EE (5%)
2) 3% 31, B8 transmission line #o wave guide 2 £ 5 (5%)
3) 3% 3% 85 polarization bound surface/volume charges (5%)
4) 3FF) A wE% e 82, 3198 coercive force & remnant flux density % & % (6%)
5) 3% 3% B4 radiation resistance (of an antenna) (4%o)
6)EHE HEAESE LA A H KX Maxwell’s equations (I 85 ] 4 1b)
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1) A X (4%)
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HRARZER), ¥AKHE: ¢ =(1/360)x107 (F/m), po=47x10"" (H/m)

1) (10%) In a slab of dielectric material for which e=3.5 ggand V' = 3002% V,
find: (a) D and p,, and (b) P and p,,,

2) (6%) Prove the displacement current density J,; = oD/ot
(Hint and conditions: VxH=J +J;, V- VxM = 0; (M: any vector),

V - J=-0p,/0t, and the Gauss’s law)

3) (12%) Calculate the attenuation constants in an air-filled rectangular wave guide
with dimensions a = 3 cm and b = 2 cm when it is excited with TE ;o mode at 6
GHz. The loss tangent 1n air 1s 0.001, and the conductivity of the copper wall is
5.76 x 10’ S/m.

4) (6%) Given the magnetic vector potential A = - p’/4a. Wb/m, calculate the total
magnetic flux crossing the surface ¢g=n/2,1 = p = 2m,0= z = 5Sm.

5) (7%) Prove the capacitance of an 1solated sphere (with radius a), C = 4nea.

6) (10%) Lightning strikes a dielectric sphere of radius 20 mm for which ¢, = 2.5,
6 =5 x 10 mhos/m and deposits uniformly a charge of 10 pC. Determine the
initial charge density and the charge density 2 ps later.

7) (12%) Plot a simple Smith Chart, locate the positions of the following conditions.

(1) 0+ 0; (i1) 1 +; 0; (111) ot joo; (1V) [Zin/Zo]mins (V) [£in/Zo]max
(vi) Matched load (I' = 0)



