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Sixth S em este r B.E. D egree Examin atfuffi#ffi' eb. lTVIat.2022
Antenna & Propagation

Time: 3 hrs. ** tn=* Max. Marks:100Time: 3 hrs. * * 
n..." Max. Marks:100

*''' !

Note: lu4nswer any FIW full questions, seleffiffit least TWO questiBns from each part.'\
Z.Assume any missing data suitably. .'il.iia'=' *@- g."m*- g}.*h.
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(iii) Beam efficiency
(iv) Half power b-e4na.-fdidth ..,.-.'* -(v) Effective apq#+re. u _" I 

' (10 Marks)

b. Derive Frii's formula'foff find the power deliverffib the receiver of a radio link having 150

watts transmitterpqpdected to an antenn a o! 2r* aperture at 2 GHz. The receiving antenna
has an aperturffiS m2 and is located at"$ffi&gr. (l0Marks)

f-,saE.J;#
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2 a. Derive q4rlBry&ssion for maximum-effwtive aperture anl.airectiv'ty o i dinole. (07 Marks)

b. Deri-X,Spn Bxpression and draw-Jffffild pattern for ag,{py of two isotropic point sources

with eqiibl amplitude and oppoffighase. MW * (06 Marks)

c. Explain the principl.:f p$tu* multiplication ffi&fld directivity gm = u,sin0sin2$
where 0 < 0 < n and 0$$ rr. ,,i'j*'*" 

ffif (O7Marks)

''' *'*l-w .*, "s. , n t *

3 a. Derive an expres*pn"Sor radiation resistaqc-e rut * dipolerpg'.+, (07Marks)
.q, r*M z fu*#**b. Explain long S&$antenna and its lffiffi (08Marks)

x k%,* 'l
c. For a short dipole i long find tli ciency, radiation resistance if loss resistance is 1 O.u,, l0 *T-.

Find#'$,ffifie efrective rr:.ffi* yS. (05 Marks)
tuffi" **,.$+fl 
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a. Der$veihe expression &ttt$b'i*pedance o,{,#,&[ antenna. (06 Marks)

b.;_fitpte Babinet's princip_,|e'idhd derive anffi$sion of impedanee of complementary screen.

.,",-J!;:' ,ri't,r.:+ ,.r (07 Marks)
G'.isrDerive an expres,$ii5p for directivity of a circular loop antenna. Also find the directivity for a

-1

loop of circq#{.%oce 1 }, if it i+iifuBd } dirtun e from ground plane. (07 Marks)
''qq)" *' i='k++\t 10

&*p - "' PART - B

L a. Define the following terms with rffipQpto antenna : \(i) Directivity ,,,,j.'ut,-,,- , ,ry
'''I rli ": ( :l(il) Antenna field zones: ''r. 

"' i.',,'i\

5 a. Explain with neat diagrallof, (i) Ya;lE&;;enna (ii) Parabolic reflector

*ry (iii) Log periodic antenna. (12 Marks)

b. Explain the tlpes of red$gular horn antenna and determine the length'L' and directivity in

both planes for apyrmnidal electromagnetic horn antenna for which aperture ae = 81.. The
\1

horn is fed wffiangular waveguide with TE10 mode. Assume S = ff in E-plane and

5 = a in H-plane. (08 Marks)
4
,' 1 ol'2

dc:. i



6a.
b.

10EC64

Explain briefly with neat diagram of, (i) Plasma Antenna Antenna for GPR. (10 Marks)

Explain helical antenna in its t'wo modes of operatio HPBW and axial ratio of a

15-turn helieal beam antenna has a circumference (10 Marks)i.r* rpu.irs or I
1.

1 a. Explain the principle of surface wave propagatib4 Ind obtain an equation for tilt angle 'c' of

8 a. Derive an expression for;kfu &Stance. d* d$r' (06 Marks)

the wave. ,. ; .. (10 Marks)

b. Estimate the wave tilt in degrees of t\e .${ft&.. wave over an eart$ffi mU conductivity

and relative permittivity of 10 at I MH&t *u$* (05 Marks)

c. The transmi6er is mounted at a hffi;100 nr A receiver hgigt@of 50 m is mounted at a

distance 50 km. Find the space gryffietd strength at receinfu antenna at 150 MHz if the

field strengfh per unit distanceffiffidirectivity of receivi€#enna is 60 V/m. (05 Marks)
m%J s+

uerlve an expresslon ror sKrB (B,slarutr. 4*
Explain briefly fading*n%i$ qpes. *$ry&' (10 Marks)

A distance of ISOO ffiy1s be covered along {*b;Harth's surface using a communication

link, If the refleffiffiion of ionosphere (f.!hti5"6 MHz and f,ur is 7.5 MHz Calculate
(04 Marks)height ofthe r.gmr\ *;**

b. Explain briefly fading€ffist$ types. (10 Mark$

c. A distance of 1500 ffii$to be covered along

link. If the reflecsi
&
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