nnﬁwawwi##-&m:bmu#uan #2 H #B/H
ﬁ% F242 RAECBBIREREE - NE g A

FEBESTLEAH IS . UTRA - [PRUNE  (WREEsaE)

Some data for your reference: &, =107 /36x Farads/m, 4, = 47x107 Henrys/m

Problem I: (10 Points) Medium 1, consisting of the fegion r <a in spherical
coordinates, is a perfect dielectric of permittivity #,, whereas modium 2, 'obnsisﬁng
of the region 7 > a "in spherical coordinates, is free space The electiic ﬁeld
intensities in the media are given by N ”

E, =E,(costa, —sinéa,)

a a .
E,=E, [[1 + Er—chosé’a, ——(I —-;;—)sm Ba,J
respectively. Find &,. "
Problem 2: (25 Points) A space-charge density distribution is given by
(-po(l+§) for —d<x<0

A p:<p,,(l—§) forO<x<d .
0 | otherwise

wheze P maoonstant.Obtamtlwsoluuonforthcpotenual Vve:susxforal}x
| AssumaV=0forx 0. ' ' '

| Problem 3 (25_Poims) Fmd the value(s) of k such that the éxpression .
E = Eje™ cos(2x10% - )a, canreaﬂy'fepreseﬁt -an,glecmc field in ﬁ'eespace

Problem 4 (10 Pomts) The central conductorofacoax:al cable is shlﬂed away
ﬁ'omltsaxlsduetothemaccmacyofmanufacmre Arethevahmsofmeseparameters
of the transmissjon line increased or decreased: (a) the capacitance per unit length, (b)
the inductance per unit length, (c) the characteristic impedance, and (d) the phase
velocity. Show why. '

Problem 5: (15 Points) Find the cutoff frequency of the dominant mode and the
maximum frequency that can be used to the exclusion of all other modes for a 0.4- by
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‘_Pmblemd (15 Points) . ASQ—Quanmsglonhnelsoonmctedmaloadlmgedanoe
4;=1004100.. Emdﬂxepomhonandlpngtho{ﬂ:p short-clrcmted stubmg_mredto
match the ling, (Note: you may use the Smyith chart below, temporarily. But don’t,
forgetto“writc down important procedures and results on'yo_ur answer slwst

Otherwise it will not be graded.)




