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1.(a)For a scalar function f(x,y,z)=12x> + yz*, the magnitude of the maximum rate of change L= )

of f at point P(-1,0,1) is [(1-1)], and the magnitude of the rate of change of f along the line :%
directed from P to (1,1,1), evaluated at (-1,0,1)is [(1-2)]. v = (Z, I, O) \7>(7ﬂ <2 q_ 1 Z@
B 4 (b)Two point charges in a medium with ¢, =4,andyu, =1, one is 7C located at point (1,4,1) L o
D’/;e and the other is —4C at (1,2,3). Now consider a fictitious sphere with radius of 10, centered ~~ %p<
N at (1, 3,2), find [(D)e (Fyds [(1-3)] over the surface of this sphere, where D is the electric - .
(f‘RTo flux density generated by these two charges. (all units are in MKS system). R
\ v 4 (c)Two infinite sheets of charge lie parallel to each other, separated by a distance d, The —— =
LU upper and lower sheets have surface charge densities p, and p, clm?, requ:ctivel% K]f(ijlgd o ‘ |
/‘\ D the voltage difference [1-4] from the top to the bottom surface. /é‘l‘r: o 2R, -
(d)A light bulb is placed in a microwave oven. When the oven is turned on, do you gﬁinﬁ the
light bulb will be lighted up? Explain your reason [1-5 ]:z/ I .g“g" ' | S

b 2.A 1.8-GHz wave propagates in a medium characterized with &, =25, 4, =1.6 and S (oye s 2

é\ o = 2.55/ m. The electric field intensity in the region is given by E =0.1e™® cos(wt — fz)a, //é( 0.0 é[{

4{ V/m. Determine the attenuation constant [2-1],the propagation constant [2-2],the intrinsic 28
< impedance [2-3],the phase velocity [2-4],and the skin depth [2-5] of the wave. (please using / D,
MKS units in your answer). : o bl L B
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3. At point A the instantaneous voltage is ¥, = 100 sin | @ + Zrﬁ_)
Sinloz ez
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D- At point B the instantaneous voltage is ¥, = 100 e™' sin | @ + —~ ~B-sin(s ).
Uo-p geis v, in - (4,.) ,
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(1) Calculate the associated attenuation constant & [3-1] and phase pfopagation constant

Z7§t -

T [3-2]. . A [ =

—— (2) What is the voltage reﬂectipn coefficient T", [3-3]7. ﬁ Lo 77 =

l} (3) What is R+jX part of characteristic impedance for the line [3-4]7. '~ [Jg A 2TE
N A Ifr, =0.5£30°,whatisZ, [3-5] > . 2
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@ As for the antenna engineering, please give the eLﬁm'tmns for the following parameters:
(1) Radiation pattern [4-1]. . ,
(2) Directivity [4-2] and Gain [4-3]. - Zl -2z = 2|4 ) s
(3) Radiation resistance [4-4]. 39) = 2360 +1Lbo
(4) Polarization of antenna [4-5]
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