[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 7C831 





                 
      Date: 02-Jan-2024 (FN)
B.Tech IV-Year I- Semester External Examination, Dec/Jan - 2023/24 (Supplementary)
RADAR COMMUNICATIONS (ECE)
Time:
 3 Hours







                    Max.Marks:70
 
Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define Second time around echoes 
	L1
	CO1
	[2M]

	2
	Name the losses that occur in a radar system which cannot be ignored in the prediction of radar performance.
	L2
	CO2
	[2M]

	3
	What are  the  applications of FM CW radar?
	L1
	CO3
	[2M]

	4
	What is the main difference between CW radar and Pulse Doppler Radar?
	L4
	CO4
	[2M]

	5
	Why MTI delay line canceller is called as time domain filter?
	L4
	CO5
	[2M]

	6
	Name the different feed techniques used for frequency scan arrays.
	L1
	CO6
	[2M]

	7
	Why  Rayleigh scattering region is of interest to the radar engineer?
	L1
	CO1
	[2M]

	8
	What is the purpose of delay line canceler in MTI radar?
	L2
	CO3
	[2M]

	9
	Distinguish between search and tracking radar
	L4
	CO5
	[2M]

	10
	Write any two advantages and limitations of Phase Scan arrays.

	L1
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Derive the modified radar equation in terms of SNR.
	L4
	CO1
	[5M]

	
	b)
	List the standard radar frequencies and give their corresponding band nomenclature along with the applications for each band. 
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Discuss with equation and graphs the probability of false alarm and the probability of detection using  envelope detector.
	L2
	CO2
	[5M]

	
	b)
	Explain pulse repetition frequency and range ambiguities in radar.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	How do you determine the sign of the Doppler frequency and hence the direction of target motion? Derive the necessary equation and also explain with the block diagram.
	L2
	CO3
	[5M]

	
	b)
	With a neat block diagram, briefly explain CW-FM altimeter with servo control of transmitter frequency excursion.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Explain the principle and operation of MTI radar with a neat bock diagram.
	L2
	CO4
	[5M]

	
	b)
	Briefly describe how does single delay line canceller work? 
	L2
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Explain with neat diagram conical scan tracking radar
	L4
	CO5
	[5M]

	
	b)
	With the help of neat diagram, explain the working of amplitude comparison mono pulse tracking radar in one angular coordinates.
	L4
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	What are the different CRT displays used in Radar and explain briefly 
	L2
	CO6
	[5M]

	
	b)
	Explain how the beam width changes with steering angle in array antennas.
	L4
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	A radar transmitter operates at 10GHz and transmits 250KW of peak pulse power. If the antenna has a gain of 4000 and power received from a target at 50km is 10-11 W, Calculate the radar cross section area of the target.
	L2
	CO1
	[4M]

	
	b)
	What is maximum unambiguous range of radar? Derive its equation
	L1
	CO2
	[3M]

	
	c)
	A CW radar operates at a frequency of 10GHz. What is the Doppler frequency produced by 

i. An aeroplane flying at a speed of 250kmph.

ii. A man crawling at a rate of 2.5cm/sec?
	L6
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Distinguish MTI radar and Pulse Doppler Radar.
	L4
	CO4
	[4M]

	
	b)
	What is the function of matched filter? Explain briefly.
	L2
	CO5
	[3M]

	
	c)
	A radar system operates at 6 GHz, 3 MW power output. If the antenna diameter is 5 m and receiver bandwidth is 1.5MHz and has a 12 dB noise figure, what is the maximum detection range for 1m2 targets?
	L5
	CO6
	[3M]
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