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Problem I: (10 Points)

Compare the electromagnetic waves (a) propagating in a coaxial cable, (b)
propagating in a uniform metallic waveguide, and (c) radiated by ah antenna, in terms
-of (1) the wave impedatices, (2) the phase velocities, and (3) gnbup velocities, and (4)
the propagation losses. - :

- Problem 2:(10 Points) -
Derive the expressions of the wave impedances for TE and TM modes of
electromagnetic waves.

Problem 3: (20 Points)

A-unifofm plane wave propagating in air given by E,(x) = 30e'f’°" (G- j2) Vimis
normally incident on a perfectly conductmg plane located atx = 0. (a) Find the
frequency and wavelength of the wave. (b) F ind the correspondmg rnagnenc

ﬁeldH (x). () Fmd the electric and magnetic field vectors of thc reflected waves.

[ie., E(x)andH (x)] (d)Compamthepolanzauonsofﬂaemmdemandreﬂected

- waves..

. Problem 4.0 Pomfs)
: '~What1engthof04- byO9-mwavegmdelsreqmredtomn'odweamgnaldelayof2ps B
‘.athHz? g

Problem 5. (20 Pomts)
(1) The current msmbtmons ofmﬁmtemmal (I<<1) dapole ante.nnaA andB are

g:venas] =2I,(L/2- I/ L and I -Iocos(zrz/L) for —(m)st(sz)
Find the ratio of the radiation resistance of these two antenms v)) Fmdthemmn

beam direction for a uniform linear antenna array of isotropic elemznts, with the
spacing and phase dxﬂ'erencc between the adjaccnt elements are A6 and30°

respectively. | _
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| Problem 6: (20 Pom!s)

e

| | vmbie/:andkmoomb:monmhm AR (a)@mmmmmm

| . generator, MMW.MWM;WMW,@&VQIW mm;nwm‘?

 Show why. (b) A gingle shogt-ciscuited stub-is to be nsed-for matching. Whiat vaiue.of

 the load will require the shortest distance to the stub? What will be the dength of the
stub? (Note: you may use the Smith chart below, temporarily. But don’t forget to write
downmpmmmedumsmﬂmﬁmmyommwsheetmnmﬂ?mm
graded.) -
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