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mester - V) Examination, November - 2018
ANTENNA AND WAVE PROPAGATION

Sub. Code | 66314
Day and Date : Monday, 19 - 11 - 2018 Total Marks : 100
Time : 10.00 a.m. to 01.00 p.m.
Instruetions : l) Alt qucstions nre compulsory.

2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allov,ed.
4) Assume suitable data, if necessary.

SECTION - I
Ql) Attempt any two: t16l

a) The power radiated by a lossless antenna is low. The directional
characteristics of the antenna are represented by the radiation intensity
of

U = Bu c.,s,eI(warrs/unir solid unglo
U=8" cos'01 rO<0< 1.0<aJ:n)
lor each find:

' ' ,0 Maximum power density at a distance of 1000 1n

i, Exact directivity in dB ofthe antenna.
b) obtai, the equations for effective aperture & effective heighr ofantenna.
c) Derive the ecluation o1'total clectic tlelcl foi trvo isotropic point sor.u.ces

of same ampiitr,rde & phase for 1"/4 spacing.

Q2) Attemptanytwo: tl6]
,) Draw and explain infrnite & finite biconical antennas.
b) i) What is the reqlLired dianteter of conical horn erntenna operated ar

3 GlIz with 20 dB gain.

i, What is the required aperture area for optimum
antenna operating at 2 GHz with 18 dB gain

rectangular hom

c) Derive'the equations for electric field due to non-isotropic & dissimilar
point sources for d4"/2

T.E. (E & Tc)

P.T.O.



p-l) Atte*ptany r\aro: 
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a) Wt ut l, un."troic chamber? Explain in detail elevated & grourd.rflull;*l
range measurement techniques of antenna.b) )Vi!h ngat diagram, explain construction, characteristics, adtianiages &limitations of'microstrip patch antenna.

c) Design a rectangular microstrip antenna so that it wilr resonate at 2Gr-12.
The idealisric lossless.snbsrare (R.T/Dur.oid 6010.2) has , ,li.i;;;;
constant of 1A.2 & a height of 0.05 inch (0.127 cm).,i) Determine the physical diamensions ofthe paich in cm.ii) Approxinrate range of lengths in cm between two radiating srots of

patch.
iii) What is rhe r.eal input irnpedance of part (ii)

Q4) Attemptany two:
SECTION - II

3) Explain plain earrlr.reflection.and.derive equations for Rh & Rrr . tglb) Exprain Ivrrr RADAR i, detail witrr thc helpot'suirable bl0ck diagram.iglc) Wlren the rnaxirnunr elecrron densiry ofthe io""rplr.ri. iry.r;?.;;,
to refractive i,rd:1:I?:92. lt the frequency of 10 MI{r, fi;aifr" ."lg"lf
the frequency is yl{^ils:lf. fhe height ofthe ray refle"tion point o,iif-r"ionosphe'ic layer is 400 k.m. Assnm"e flat earth ona n.gr.g,6t. "h*, "reardrs rnagnetic field.

es) Attemptanytwo: t8l

a) Explain in derail tropospher.ic propa,gation. 
tglb) \Mrat are RADAR b""ons, 

""ptuinr'it"t"'apprication,RADAR beco's
, urrd derive equation for becon range. . 

., ."' ' ..' "'-Ei
c) A broadcast transmitte, supplies 160 kw to an antenna that r.adiates 50zoofthis power. The antenni has directional characteristics ,;;h ih;;;;;field strength r.vithout ground lossses is given b1, p., : 100,:1.2g.,6r_

nrV/m ar rkm. r- ind rhe fierd srrengrrr of !r'ound " 
ou. ui roo r;;,';;,:;il.

following rypes of earth conditioni, for F = 1500 KHz.i) Sea water earth:) Er: 81, 6 = 45x10-{mho-ffiii) Poor soil :> Er: 10,6:0.2 * i 0+(mho))cm ' 
tg1

Q6) Attemptany rwo:
a) calcr-ilate maximurn range of deep-space .arlar- operating at 2.5 GI.iz andusing peak pulse power o1'l-5 MW. I he arrtenna dianretcr is (r4 m. thetarget cross section is 1mr and reciever noise figure is I .l . The ,..i.r..

bandwidth is 5KHz.
b) exptain eii'ect of .Irth, *ug,retic field in detail. . I3ic) With the help off E, & E,, expiain how norton has reduced the

of space & surlace wave.
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