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Answer any live questions

l. a) What is meant by unambiguous range in
Radar ? Show that the unambiguous range

is given by Ru - Cr / 2; where 'r ' is the

delay in pulse transmission' 4+6

b) Show that two targets located at ranges

'R,' and 'Rr' can be resolved exactly if
the range resolution is given bY

Ml,i,=c/28; where 'B' is the bandwidth

of the radar. 6

Contd.



Consider a radar system with unambiguous
range of l0O km and a bandwidth of
O.SMHz. Compute (y' pulse repetition
frequency (pO Gi) pulse width (r). 

^ ^z-f z

Discuss the operation of Pulse-Doppler
radar.

Show that for CW Doppler radar; the
output from the mixer/detector is given by

A l4n dRl
;cosl ;; l; where the symbols haveZ | /L AII
their usual ,n"uning.

Prove that the Doppler frequency for a
target moving with a radial velocity 'dM

)(nR/dt)
dt' is given by fd - *f:;z,
where ' ,?, ' is the wavelength of radar
signal. 8+6+6

Deduce the radar range equation given by

- l- P,.G.o.A"l"o
Kmax=l - )_ | ; where the symbols

(an )'Smin)
have their usual meanins.

c)

a)

b)

2.

c)

a)3.
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b) A certain rader has a bandwidth of 0.4MHz
and the average time between false alarm
is 30 min. What is the probability of false
alarm and the threshold-to-noise Dower

l.l
ratio (r" ltYo)?

c) Show that a single-delay line is equivalent
to a high-pass hlter. How the delay can be
achieved in a radar-based svstem ?

8+4+8

4. a) Describe the operation of a MTl-based
radar.

b) Deduce the frequency response of single-
delay line canceler in connection with
MTl-radar. What is blind speed ?

c) What methods are available for reducing' the detrimental effects of blind speed ?
8+7+5

5. a) What is Rayleigh criterion for smooth
surface?

b) Show that the effect of multipath
propagation on radar range equation is to
change the return power dependance on

range to n{ rather than 4-a relationship

found in free space.
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What is an analytic radar si'gnal ? How
does it differ from a real radar signal ?

Find the response ofan analytical network
fed by an analytical input.

c) Conputg the maximum instantaneous SNR
at the output of a linear filter whose
impulse response is matched to the

signalx(1\=s1t't2n. 5+10+5

7 . Write short notes on dny two of the following :

l0+10

r) Matched filter SNR.

iil Single-pulse radar ambiguity function.

iit) Delay estimation using single envelope of
a radar-pulse.
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