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jL'I—'}l;'ﬁ-%’ﬁg‘ E%Hgéﬁﬁ I’ﬁ J’L}ﬁ ﬁ _A‘E :l:ﬂﬂﬁk%ﬂi)\ % %-ih .:—E.. ~ Assuming that Lorentz cnnditioﬁ Ved + yg?ﬂ = 0 is chosen as the relationé

Of
between vector magnetic potential 4 and scalar electric potential V', please show that
l-fjf‘ -é:ﬂzﬁ,ﬁi-&t , : , g - 1
H . 55 ﬁ% - the nonhomogeneous wave equation for wvector magnetic potential 4 s
2 4 :
V4 - us a@tf = —pu) where y4 and & are the respective permeability and:

Bk & E RS $—8 44#4—8

permittivity of the homogeneous medium that contains the current density J . (20%)

%EEJ » Suppose that the permittivity of nonmagnetic dielectric medium 1 s larger than that ofi
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1. ARFEAAL R By 100 4 - _ | :
2. HBMPFRHBIRME > Fobv A - -' l medium 1 is incident upon medium 2, please prove that the critical angle for total:

nonmagnetic dielectric medium 2, i.e., & > &,. When the electromagnetic wave in:

' : "ﬁﬁﬁﬁf‘i’] fﬁﬁ iiﬁ\ﬁ%ﬁ ik %,Eﬁ'] i reflection to occur is given as 8 = sin™ ‘% where &, 1s measured from thei
] '
(RS BB AL Z R HFERFIE <) E = normal o the plane dielectric boundary pointing from medium 2 into medium 1. (20%)

i— + Two dielectric media with permittivities &, and £, are separated by a charge-freei ‘ﬁ. « A lossless quarter-wave line section of characteristic impedance Z, is terminated with§
1 2 : : -
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arbitrarily curved boundary. The electric field intensity vector E, in medium I at? an inductive load impedance Z, = R, + jX,.If the input impedance is deﬂotedi
point P along the curved dielectric boundary has a magnitude E, and makes an angle!

{

R, in parallel with jX,, please determine both R, (10%) and X, (10%)

}

¢, with the normal pointing from medium 2 into medium 1 at point P . Please show: by Z,

that the magnitude E, of the electric field intensity vector Ez in medium 2 at pointé : interms of Z,, R;,and X, .

E | F E
P satisfies the relationship E, = E, [sin’a, +(=Lcosa,)’ . (20%) : : o |
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= ~ Prove that the capacitance C and leakage resistance G between any two arbitrarily: E
shaped conductors separated by a homogeneous lossy dielectric medium with;

permittivity £ and conductivity o satisfy the relationship C/G = g/0.(20%)
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