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RADAR AND ELECTRONIC
NAVIGATION SYSTEMS

Paper : EC 810

Full Marks : 100

Time : Three hours

The figures in the margin indicate
full marks for the questions.

5x20= 100

What are meant by unambiguous range
of a target and range resolution in
Radar ?

Derive the expressions of unambiguous
range of a target and range resolution.

A pulse radar transmits at a peak power
of IOOVW with a pulse width .of I'21ts
and with pulse repetition frequency of
lkllz. Determine (i) the maximum and
/ir/ minimum range of the radar (iii)duty
cycle (iu) average power.

(3+3)+(3+3)+8

Ansuter ang tiae questions:

(a)

(b)

(c)

1.



2. (a) Describe with block diagram the
operating principles of a conventional
pulse radar with a super heterodyne
receiver.

(b) What is meant by PPI, A-scoPe and
B-scope ?

(c) Deduce the radar range equation given

bY R^,u =

symbols have their usual meanings.
IO+4+6

(a) Deduce t e expression for probability

of false alarm Pro = ".ol#"1 ^.ta 
falseru - 

\2vo )

alarm tirne T,^ = r "*r( 
YL), whereru Bn ^ 

l2wo )
the symbols have their usual meanings.

(b) A radar has a bandwidth of B = SOkHz ,

an average time between false alarms
of 10 minutes.
Determine :

(i) What is the probability of false
alarm ?

(it []* l::"", ffi:"Hr,,'Tf:"'13,(PRF) was
l1nmi of range
(receiver tu
use of long
the new Prob
(Assume. the
to remarn constant)'

(iil Is there any significant difference ?

(iu) What is the Pulse width that
' results in a minimum range of

l'nmi? (7+5)+8

(a) What are the main Problems of CW

Doppler t"du'' with zeio IF receiver and

cleariY d,iscuss with necessary li:::
ai.gt"m ? How are they overcome uslng

noi-t"to IF receiver ?.

(b) Deriving the nec

that the range
imProved bY
frequencres ra
frequencY' 19+ 1O

(a) Draw the block diagram 
- 
of a FM-CW

radar and discuis the working
princiPle.

4.

3.

5.
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(b) With the help of timing diagram explain
clearly how the range and speed of a
moving target (approaching and
receding) can be found out in a FM_
CW radar.

(c) In a FM-CW radar, transmitting at an
average frequency of IOOMHz with
triangular frequency variation 2OkHz
and triangular modulation rate 2OHz.
Calculate the beat frequencies during
the increasing and decreasing portions
of the FM cycle. The radar target
configuration is shown below:

(Stationary) Target

5+10+5

6. (a) What is the main problem of CW
Doppler radar and how it can be
overcome using FM CW radar with
linear frequency modulation ?

(b) 'Deducing the range equation
p- cf,' 4f^Af (where the symbols have

their usual m
the range mea
stationary
frequency-m

10+19
7. (a) Derive the expression of thg single delayline cancellei in *"""""on with theMTI radar.

(b) What is meant
how the proble
can be minimize
repetition frequ

(c) In 
" tT 

1ad3 ^the pulse repetitionfrequency. is 2 OHz ind, the carriertransmis-sion frequency is lOOMHz.Find the first 
""a ...orra On.rA speeds.

7+9+4

4OOmls
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