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1. Prove that the following line integral from points A to B iz independent of the path
in the three dimensional space. (10%)

L RTOR |

Z. In the general orthogonal coordinates, prove that the divergence of a vector funetion
F is given by
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where F;, h;, and u; (i = 1,2,3) are the components, metric coefficients, and coordi-
nates in the general orthogonal coordinate system, respectively. (15%)

3. The range of the operation frequencies of transmission lines are quite different. The
longitudinal and cross sectional views of five transmission lines are given below. Fax-

plain the very factors causing their operation frequency to be limited. (10%)
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A point charge ¢ iz placed in 2 linear, 1eotrapic, and homogeneous dielectric medium
of nfinite extent. Find (a) the electric field intensity E, (b} the electric flux density
D, (c} the polarization vector P, and (d) the polarization volurne charge density gg..
(16%)

- A uniformn plane wave traveling in air with its eleciric field imtensity given by

BEi(y.1) = 2By cos{wt — By}

15 normally incident on a perfect conductor boundary located st ¥ = 0. If the mea-
sured distance between any two successive zera of the total electric field in air iz 6
cm and the maodmim value of the electric field intensity measured at ¢y =—T75cmis
3 V/m, determine the following; (15%) .

(8) The frequency (in GHz). -

(b) The power density {in pW /em?).

{c) The instantaneous expression of the total electric Geld mtensity E;(y,1) in air.
(d) The instantaneous expression of the total magnetic field intensity Hi(y,t) in air.
(¢} The maximwm valiie of the total magnetic field intensgity measured at y = —75
Em_r Wt

Show that the electric field intensity can be expressed in terms of the magnetic vector
potential as i

E=—jw(ﬂ.+$??-ﬂ),

where k= w./RE in the phase constant in the unbourded medinm. (109}

- It is known that for a thin, linear, center-fed dipofe antenna of length 24, the induced

cutrent, distribution is a standing wave. And, the pattern function for this antenna is

cos{kohcos 8) — cos(keht)
sind )

F(#) =

Thie pattern function depends strongly on the length hfX, where A = 3 /kg. Show
that for a short antenna with A/ < 1, the pattemn function can be simplified as

F{#) = asind
and find the constant a. {10%)
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8. The electric field distribution of the TEig mode in an air-filled rectangular waveguide
of gize o % b (& > b) is known as:

E=gsin (fa:) =
41

This field can be decomposed as
A

Thus, each of the two components of the field does not propagate along the axial z
direction, but along a direction with an angle 38 from the z axis, Defermine the
* angle & and use it to express A,, the guided wavelength of TE;q mode, in ferms of

Mg, the wavelength of a plane wave propagating in free space at the same frequency.
(10%) '

9. When a transmission line of charscteristic impedance Z3 and lengih £ conmects a load
to a generator of voliage V), and internal impedance Z;, the expressions of the voltage
Vi(2) along the line is as complicated as

i % 1 — Pz —J2PL ifiz
V{z}—ﬂzu_l_zgi_rrge_ﬂﬂ{e +Te E.J" )-

However, the expressiops of the voltage V() and the current. I(2) are quite similar.
Write down the corresponding expression for the current I(z). (10%)




