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ANTENNA & WAVE PROPAGATION
..)1 Sub. Code : 66314 "''.'

Day and Ilate : Monday, 15 - 05 - 2017

Time : 10.00 a.m. to 01.00 p.m.

Instructions : 1) All qucslions are compulsory,

2) Figurc io the right indicate full mnrks,

3) Useofnon-programmablecalculalorisallowod.

,l) Assume suitable data ifncccssary,

SECTION - I

@7) Attempt any Two : [16]

a) The power.radiated by a lossless antenna is 10W. The di.rdctional
charactdristics of the antenna are represented by the radiatidfihtensity
ol

. , (Watts/unit solid anglet
II : BOcos'0 I- ----- - \ I, : Bocosre I 10.0.1.0.r. znl- -----'' t 2 -'- )

For each frnd the :

i) Maximum power density (in watts/square meter) at a distance of
1,000m (assume far-field distance)

ii) Exact directivity in db ofthe antenna.

b) With polar coordinates & power pattem, explain beam solid angle (in Sr

& sq.degree) of tire antelula.

T.E. (E&TC) (Semester - V) Examination,lfLay - 2011::'

fota! Marks : 100

ct C)btain the eouations ofnull direcrions

llve arra)s oI n-rsotroprc pornt soulces

.a

(/o) for both broadside & end-

of equal arnplilude &.spacing.
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Q2) Attempt any Two : lt6l
a) A plane w.a:ve is incidenr on shorl dipole antenna & wave is liirearly

polarizedivith electric field iny_direction.It,s terminalresistancejs eqLral
to radiatlon r-esistance & loss resistance is zero. Find the,, '

. ,),1i M*i,rrrrrn 
"ffective 

aperture of dipole .. .rl'''
il) Directivity oidipole. 

- ..,

b) Obtain the equations of electric field of two isotropic sources by
considering:

i) Same amplitude & opposite phase.

ii) Same amplitude & in_phase quadranrre.

Determine l_- and draw radiation pattern ofan.ay for each case.

c) Draw and explain infinite & finite biconical antemas.

QJ) Attempt any{v(6 : ..'..:'[18]

b)

Give 6lierinental set up & measurement procedure oflbdiiirwiOttr A
{i$ctivity measurement ofantenna. - 

,.\:
)-A communication satellite is in a starionary orbit about the earth lassumealtitude of22,300 status miles).It's transmitter generates g.0W. arsurre

the transmitting antenna is isotropic. It,s signalls receivea Uy tf* iiO tt
diametertracking paraboloidal antenna on the eath at the NAiA tracking
station. At a frequency of 2 GHz, determine :

i) the power density (in Wm) incident on the receiving antenna.
ii) the power received by the ground based antenna rvhose gain is 60

dB.

c) Design a rectangular microstrip antenna using a substrate (RiTduroid
5880) with dielecrric constant of2.2, h = 0.0625 inch (0.1588 cm) so as
toresonate€t10GHz'Detemineeffective1engthofpatch.
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SECTION . II

Qr') Auempr any '!aro, :

)
d YtJn"tn"rp of geometry of direct & ground reflected wi,_e\s, obtuin

th$duation for reflection factor for horizontal & vetica$iol u.i zuti or.r. 1eJ
.l'

b) iFor ionosphere, define & obtain equations of '- 
l8l

i) Refractive index

ii) Plasma frequency

iii) Critical frequency &
iv) Phase & group velocities

c) A low power, short range radar is solid_state throught, including a low
noise RF amplifier which gives it an overall noise figure of 5.77 dB. If
the antenna diameter is lm, the IF bandwidth is 500 iHz, the operating
frequency is a GHz and radar set is supposed to be capable ofdetecting
targets of 5m2 cross sectional area at a maximum distance of 12 km,
what musl bgthe peak transmitted pulse power? :,. tgl

t; .,
Q5) Attempl any Two : , .-,'

a) lA tiansmitter operating at a frequency of I .5 MHz is r{uired to provide
a ground wave field strength of 0.5 MV/\4 at a disfince of I 0 km. A
short vertical transmitting antenna has an efficiency of 50%. The
conductivity ofground is 5 x 1 0-5 (Mho/cm and its relaiive permittivity
is 10. Find the transmitter power required. t8l

b) Derive relation between rotation ofplane ofpolarization and electrondensity. 
t8l

c) What are RADAR becons, explain? State applications ofRADAR becon
and derive equaLion lor becon range. t8l

.1
at

-J-



"t
Q6) Afiernpt any Two :

a) Cal

q$'ai!et is 20m2.

wave propagation in ionosphere.

)kx*

Calculaq"S3o,-,r* range ofradar system which operates at 3.6.Swithpeak gulg:ipower of 500 kVr', if its minimum receivable po*er,i"lj 0rrWthe caprtre area of irs anrema is 5m2. und rh" ;,;:;::.".j^r,:-: ^-..-

es at 3,6rilwith
owp4sl0,,w,
l'sectlonal area

.x.J*6"!lJzU[1...|.:1.

O, 
.YIt:I]o:fperpendicutarpropagarion andparailel iropagi

radar cross,
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area

let
c) For elevated dipole antenna above plane earth derive expression for Ez&80.
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