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1. (15%)  bkxplain in detudl, under statie condition, why the electrie lield K mside a
conducior i3 gero, why the murface of o cowductor 15 an eguipotential surface, and
why the field E on that surlace is cverywhbere nomnal Lo the soarface.
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2. (1050} Explain in detail why miateriale haviug ligh peoneability and bow conductivity
are preferred as wranslarmer cores,

3. {10} Shew thal ¥ 2 ¥V = ) by luteerating over aa arbitrary sorlace and applving
Htokes's Lheorern, whoere Vols an arbitrary sealar Jnuetion.

4, (15%) Skelch the magnitude of Lhe refiection roefficient T versus incident angle ¢
quabitalively anc mazid the suecial incident angles for botl parallel polarization and
perpendicular polarization for the following two situations.

[a) A plane wave Tncident froon air w0 2 semi-inhnite dieleci ric material with « = 9

(b} A plane wave incidenl frow a seni-infinite diviectrie matedal with ¢ = e, to air

5. {15%1 A reclangular air space is eoclosed [y Lwo condaeting (Hales

(ol gp == I bl &)
and two distributed volsape sources (al 2 = 280 of the form {lor 0 < 3
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where by s a conslant, Assming thal s systen: s mfinitely long i the 2 divection,
fnd the poterdial & within the suclosed alr spaee,
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6. (10%) Wilkiout, resorting o the expressions of TFa and TM,,, tnodes of a rectar-
gular waveguide, determine which mode (15 o W] 15 the domninant inode of this
wavedrile,

T (MOR) The end of an Ithecnel ronxinl cable wsually connected to a component
called termunator, Descrilbe Lhe rerpaze and the pinciple of the terminator,

B. (15%) A inocuslatic radar system uses the samy antenna to trausmit and receive
microwave signals for the detection s rangmg of A metallic target, The radar
equation, which relates the recedved poveer £yoand 1he transmitted power £, reads
s
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where Gp (8, 4) i e dirsetive gain of the antenna in the direction of the target and

Fos 15 the radaw vross seciion of the target at o cdistance r away, Wilhout resorting to

any expression, find the vonstans nr axd i the radag eipnation. (ve your reasons.




