Important Note : 1. On complating your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractice.
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Note: Answer any FIVE full questions; ¢ hoosing ONE full question from each module.
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Module—l

With neat block diagram explaj »conventional pulse radar w1th a superheterodyne receiver.
(08 Marks)

A ground based a1r—sq@[elllance radar operates at,»wfreguency of 1300 MHz (L band). Its
maximum range is 20@nn;11 for the detection of a target with a radar cross section of one
square meter (o =<1m?). Its antenna is 12m wide by 4m high, and the antenna aperture
efficiency is pa #0 5. The receiver m1n1mun%detectable signal is Smin = 10"°W. Determine
the following: _ (

1) Antenna»ﬁ'fectwe aperture A. (square‘”meters) and antenna gain G in numerically and
de%bei%w’

ii)  Peak transmitter power.

iii) “pulse repetition frequencws torachieve a maximu

iv)  Average transmitter power, ifthe pulse width i

v)  Dutycycle

vi)  Horizontal beam Wldth(m degrees). (08 Marks)
%&zm;
OR.
Briefly describe the maJor areas of radar applications. (08 Marks)
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Compute the followmg related to radar:
i)  What should'be the pulse repetmon frequency ofa radar in order to achieve maximum

unamblguous range of 60nmi? S 1
W for the ¢l out and back when the target is at

%he maximum unambi wous. range?
iii) Ifradar has a peak "power "of 800kW, whats its average power? Choose pulse width
. 15ps. Ny « (03 Marks)
“Explain basic pnnmple of RADAR with ngat block diagram. (05 Marks)

Module-2
nts (07 Marks)
§ystem losses in radar system. (04 Marks)
Describe bneﬁy range amb1gu1t1es in radar system. (05 Marks)
OR

Define Radar Cross Section (RCS)? State its properties and its expression. (06 Marks)

L band radar operating at 1.25GHZ used a peak pulse power of 3MW and must have a
range of 185.2Km"for objects whose radar cross section is 1m?. If Pmin is 2 x 107" watt.
What is the smauést diameter the antenna reflector could have, Assuming it to be full
paraboilid with n= 0.65. (06 Marks)
What are the foles of threshold in deciding minimum detectable signal? (04 Marks)
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Mo dule-3

shaft of the echo signal from the moving targ f‘“AIso derive the equation for Doppler

frequency shift. (08 Marks)
Explain the working of digital Moving Target Indlcator (MTTI) Doppler 51gna1 processor with

neat diagram. A (08 Marks)

“OR
Illustrate with neat block diagram. smgle -delay line canceller. Also, denve the expression for

frequency response of smgle delay. line canceller. 'S4 (08 Marks)
List the limitations of single delay line cancellers and denve its‘associated equations.

W o
i

. (08 Marks)
. Module-4 (7
Explain one angle co*ardmate amplitude comparlson mono-pulse tracking with neat
diagram. &% (06 Marks)
Give comparison' of monopulse and conical scan tracking. (04 Marks)
Explain phase companson monopulse Radar ! (06 Marks)
“+ OR

Explain. sequentlal lobing technique f for trackmg radar. (08 Marks)

Explain two angle co-ordinate amplitude comparison monopulse with block diagram.

P g P p L
& & /4 (08 Marks)
P Module-5 . = CMRIT LISEARY

List the different functions-served by radar antenna e s (08 Marks)

What is the role of duplexers in radar system'7 Tllustrate the transmlt condition and receiver
condition in case of balanced duplexer, = =~ £ o7 (08 Marks)

OR

List the advantages and limitations. of electronlcally eered phased array antenna. (08 Marks)
Explam dlfferent types of radar dlsplay system. | (08 Marks)
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