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RADAR ENGINEERING
(Electronics and Communication Engineering)
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Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks
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1.a)
A tracking radar operates at 5 GHZ, with a peak power output of 1 MW. If the parabolic antenna used is of 3.66m. diameter and 65% efficiency, calculate the maximum range for a target of 1m2 area, for a receiver having bandwidth of 1.6 MHZ and noise figure of 11dB. Assume that the minimum receivable signal for the receiver is equal to the “equivalent noise power” at the input of the receiver.
   b)
List out the different applications of radar.

2.a)
Explain and distinguish between the terms:


False alarm rime, false alarm probability, and establish their inter relation.

   b)
With a  block schematic, explain the principle of operation of a simple CW radar, and establish its main drawback.

3.a)
Explain the need for delay line cancellers in MTI radars. Hence establish the filter characteristics of delay line cancellers.

   b)
What are blind speeds? Estimate the first two blind speeds of an MTI radar at 10 GHZ, having or prf of 3KHZ.

4.a)
Explain the principle and functioning of an amplitude comparison Monopulse radar, with neat diagrams.

   b)
Describe the lobe switching technique of Tracking radars and list out their merits and demerits.

5.a)
Explain the need for a duplexer in a radar receiver.

   b)
Explain the significance and utility of radomes  in radar applications.

   c)
Define the terms: f/D ratio, front –to-back ratio and offset feed as applicable to parabolic antennas.

6.a)
With neat schematics, explain the characteristics of MTI radars using range gates and filters.

   b)
Distinguish between coherent and non-coherent MTI and explain the features of a non-coherent  MTI radar.
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7.a)
Derive expressions for the impulse response and frequency response of an matched filter in a radar receiver, defining the parameters involved.

   b)
How is cross correlation Techniques related to matched filter receivers? Hence explain the principle of consolation detection.            

8.a)
Write short notes on any three:


(i)
System Losses.


(ii)
Staggered  PRF

(iii) Tracking in range.

(iv) A-Scope and PPI displays.
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