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\~\~'v~" Antennas and Propagation (,~;;</)

"'c-7>~:"\, :c:::~,~)
Time: 3 hrs. \::::'", ) , ""':.Wtax.Marks: 100

'> fNo'te: Answer any FIVE full questions, selectingc,
V/~ ~~<)'/-;;;::> at least TWO questions from each pll):t, '-

"->-/('" I.J ""0
<'<~\ \',\ (<:3.':\

('oj}.,J PART - A ,,-~~
1 a. Derive the relatiO~fJ.if!~~tween directivity and effective~F~re of an antenna and hence

show that the effect1~JlPerture of a hypothetical, ideu"'i~~"1sotropic antenna is equal to
0.0796 A?·<0~~, ((-:t~ (10 Marks)

b. Two spacecrafts A and J3>afe'~l;parated by a distant<, :n~1 00 nun. Each has an antenna of
directivity D = 1000 operat'iI~'lat 2.5 GHz. If sp'¢p~l:Mt A's receiver requires 20 dB over
1 pW, what transmitter power t~r~~~ired on spaf~Cfit~ B to achieve this signal level?

\:-.>'" __'\ ,~:)) (06 Marks)__ ) "-..of

c. The radiation resistance of an 'allflri~ is (7,.$>~Q., and loss resistance is 10 0.. Find the
directivity if power gain is 15. <~>!J,>\,~\S?/CMRITLIBRARY (04 Marks)

( f/;/ ,f" <, Ib" •., '
,/ I" 'v &IA.I1GA.i.ORE·560 037

2 a. Compute the resultant radiation pattern for-ah array of two isotropic point sources placed 'A/2
distance apart and fed with power Qf,eqtia jnagnitude and phase. Mention the type of
resultant array an~ its applic~tions. lq~Q:ftnd-~.f.ff(~Wand FNBW. . (10 Marks)

b. Prove that the Width of matn 10~<;>X~ unt(QPtn _~nd-fire array IS broader than that of a
uniform broadside array. <:-,, ~ «:)) (07 Marks)

c. State and explain the principle o(p~ttern multiplio'a'~9~ , (03 Marks)
I'f-..··· t : ,;::.-',-} ~/ , ':.' , <>

3 a. Show that the radiation r;~I~~~~~e of a short electri~'~f~~:~With uniform current is given by
80 2 j,2 . <. / ~ i' \,_. <:;',

R, = ~2 where ~f~r~ihof dipole and 'A = wavelen~}9~\Peration.

b. For a short dipole of"I'e.u:~th 'AilS, find the efficiency and\(~~'lHon resistance
resistance is 1 0.. ~'find the effective aperture. (S:/~

c. What are folded<,,~p«5'l~s?Mention its advantages over ordinary di~j?,.
,- '-;:~) r"~-) \

('-.,..•..l;;,~.:-,~) { () )",)

4 a. Derive an e~mes~on for radiation resistance of loop antenna with us'tnllP.9:t~tions. (to Marks)
b. State and ,e(C~.Mn Babinet's principle as applicable to complementarY,di;(ear antennas with

appropriate, '4iagrams and illustrations. \2) ';'..1 (10 Marks)
;~/ i-. \) ~..._/ o

/, J / /> (> ('."_'"

'<:!/ PART - B >'::;"-<._
5 a. T~{r~?~us of a circular loop antenna is 0.02 'A. How many turns of the antenl1.~111 give a

(Hdiati6h resistance of35 Q.? v(O~W.arks)
I.. '1:", I' ~,,\ ~ \

b. \;.pei~rmine the length L, H-plane aperture and flare angles BEand BH(in the E and ~~~.PI~J;1~S,
._, !--espectively) of a pyramidal horn antenna for which the E-plane aperture aE = 10 j;.:~ The

-j

horn is fed by a rectangular waveguide with TEIO mode. Let 8 = 0.2 'A in the E-plane and
0.375 'A in the H-plane. What are the beam widths? What is the directivity? (07 Marks)

c. Give a comparison between the far field components of a small loop antenna and a short
dipole by deriving the former case. (08 Marks)

USN

(10 Marks)

if the loss
(05 Marks)
(05 Marks)
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a. <:p~cribe the practical design considerations for a helical antenna along with )tsrg~?;{,etrical

Vfr~.tl.U!>Ss. l~~(10 Marks)
b. \\~jte"short notes on: \\;"'<

i) ~J!!%~ antenna _ () \/~J

ii) A ~~~I,il~S for ground penetrating radar (GPRS). /_(o~() (to Marks)

a. What i: ~~'~'orizOn? Derive an expression for the radio horizon. ~~~find the maximum
rang~ of tr~~~:ric p~opagation given the transmitter antenna @~.ht is 100 feet and the
recerver anten'(l~~ht IS 50 feet. . . ~>~"'). (1~ Marks)

b. An antenna locat~d r't the surface of the earth IS used to rec~Iv.e\We signals transmitted by
another antenna h:';>'~iit~dat a height of 80 m from the sphpf3'c':al~.surfaceof the earth (mean

,~ ,\) \'\/; dN
radius is 6370 km). «a1~)late both optical horizon and radi 'ilb.fizon if - = -39/km.

'-'/~ \;::.....'.~ dh. . ~0-~ (~~~<l (06 Marks)
c. Define diffraction. (;-i) ~",.':::::.> (02 Marks)

\::::\ . (;)'\,~\
<' ~",l

a. Explain the following terms: IS -> (0~
i) MUF, LUF, OF \~:::::~,:::) ".:::,::)
ii) Critical frequency '-"'>~~/\ !()'-\ CMRIT LIBRA~l
iii) Skip distance \.~1j/)~~\'9J BtI'fGAi.oRE· 560 037

iv) Virtual height <;/' !'~,'<:) (to Marks)
b. Give the structural details of the ionospheri:along with neat sketches and interpretations.

<'~"" \) s> (to Marks)
(--:-":;~S\
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