[image: image2.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 5C722  





                 
      Date: 24-Jan-2023 (FN)
B.Tech IV-Year I- Semester External Examination, January-2023 (Supplementary)
Radar Systems (ECE)

Time:
 3 Hours







                    Max.Marks:75
 
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:25
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	BCLL
	CO(s)
	Marks

	1
	List any four major applications of RADAR.
	L1
	CO1
	[2M]

	2
	Define pre-integration and post-integration of Radar pulses.
	L1
	CO2
	[2M]

	3
	Explain the various multipath errors in FMCW Radar.
	L2
	CO3
	[2M]

	4
	What is blind speed and how can it be avoided?
	L1
	CO4
	[2M]

	5
	Illustrate the function of Search and Tracking Radars.
	L4
	CO5
	[2M]

	6
	How is circulator used as a duplexer?
	L4
	CO6
	[3M]

	7
	Define Pulse Repetition Frequency (PRF).
	L1
	CO1
	[3M]

	8
	Write the applications of FMCW altimeter.
	L1
	CO3
	[3M]

	9
	Illustrate the advantage of Cross correlation receiver.
	L4
	CO5
	[3M]

	10
	What are the different types of duplexers?
	L2
	CO6
	[3M]









           Part – B


   
 Max.Marks:50

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

	11.
	a)
	What are the important applications of Radar? Also write Radar frequencies.
	L1
	CO1
	[5M]

	
	b)
	Explain the principle of Radar and obtain an expression for maximum range.
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	What is an unambiguous range? How does it affect the maximum PRF? Derive an expression for Run.
	L2
	CO2
	[5M]

	
	b)
	How does the integration of radar pulses improve the detection purpose of a radar? Explain.
	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Determine the range and Doppler velocity for an FMCW radar if the target is approaching the radar. Given the beat frequency fb(up)=15KHz and fb(down)=25KHz for the triangular modulation, the modulating frequency is 1MHz and Δf is 1KHz.
	L5
	CO3
	[5M]

	
	b)
	Draw the block diagram of CW-RADAR with non-zero IF receiver and explain.
	L1
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Explain with the help of block diagram the operation of MTI radar with power amplifier transmitter.
	L2
	CO4
	[5M]

	
	b)
	Define non-zero IF Receiver? What are the limitations of single delay line canceller?
	L1
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	With neat diagram, explain the working of conical scan tracking Radar.
	L2
	CO5
	[5M]

	
	b)
	Derive the matched-filter frequency response function using the Schwartz inequality.
	L6
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	With neat sketches, explain Balanced type duplexer.
	L2
	CO6
	[5M]

	
	b)
	With suitable diagrams and equations, explain the concept of electronically steered phased array antennas.
	L1
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Explain about the receiver noise.
	L4
	CO1
	[4M]

	
	b)
	Derive the signal to noise ratio (SNR) for the envelope detector in a radar system.
	L6
	CO2
	[3M]

	
	c)
	List the applications of CW Radar.
	L1
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Explain the limitations to MTI performance.
	L2
	CO4
	[4M]

	
	b)
	Explain the advantages of sequential lobing tracking radar.
	L2
	CO5
	[3M]

	
	c)
	What are the different displays of a Radar. 
	L1
	CO6
	[3M]
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