
 (
H.T No
) (
Regulation
s
:
A17
)
[image: logo]
Sreenidhi Institute of Science and Technology
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Code No: 6C509   						                 	      Date: 13-Mar-2021(FN)

B.Tech III-Year I- Semester External Examination, March/April - 2021 (Supplementary)
DIGITAL SIGNAL PROCESSING (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.

											   	 
ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6




	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Check whether the following systems are static or dynamic, linear or nonlinear, time variant or invariant, causal or noncausal, stable or unstable. 
(i) y[𝒏] = 𝐜 𝒙(𝒏) 		(ii) y[𝒏] = 𝒙(−𝒏 + 𝟐) 
(iii) y[𝒏] = 𝒙(𝟐𝒏) 		(iv) y[𝒏] = 𝒙(𝒏) 𝐜𝐨s(ω𝟎𝒏)
	L3
	CO1
	[8M]

	
	b)
	Determine the frequency response for the system given by 
y[n]-3/4y[n-1]+1/8 y[n-2] = x[n]- x[n-1] 
	L5
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	State and prove the periodicity and time reversal properties of DFT.
	L5
	CO2
	[8M]

	
	b)
	Compute the linear convolution of the sequences
x1[n] = {1, 2, 3} and x2[n] = {4, 5, 6, 7, 8} through circular convolution.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Obtain the 8-point DFT using DIT-FFT algorithm for x[n]={1, 1, 1, 1,  1, 1, 1, 1}.     
	L4
	CO3
	[8M]

	
	b)
	Compute the DFT for the sequence (0.5,0.5,0.5,0.5,1,1,1,1) using DIF-FFT.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Develop cascade and parallel realization of the system given by the difference equation  y[n]+(3/8) y[n-1]–(3/32)y[n-2]–(1/64)y[n-3]=x[n]+3x[n-1]+2x[n-2]. 
	L4
	CO4
	[8M]

	
	b)
	Find the Z-transform of x[n]=(1/3)sin(nπ/4) u[n]
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Discuss the steps in the design of IIR filter using bilinear transformation for any one type of filter.
	L2
	CO5
	[8M]

	
	b)
	Design a linear phase FIR low pass filter using rectangular window by taking     7 samples of window sequence with a cut off frequency of 0.2πrad/sec. also plot the frequency response.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Derive and explain the operation of sampling rate conversion by a non-integer.
	L5
	CO6
	[8M]

	
	b)
	Discuss the applications of multi-rate signal processing.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Discuss the concept of stability and causality with examples.
	L2
	CO1
	[5M]

	
	b)
	Compute the circular convolution of  x1[n] = {1, 2, 3, 4} and x2[n] = {5, 6, 7, 8}.
	L3
	CO2
	[5M]

	
	c)
	Find the IDFT of X[k]={1, 1, 2, 5}.
	L6
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Obtain the direct form II and cascade Realization for the system 
y[n] = −0.1 y[n −1] + 0.2 y[n − 2] + 3x[n] + 3.6x[n −1] + 0.6 x[n –2]
	L4
	CO4
	[5M]

	
	b)
	Compare IIR and FIR filters.
	L5
	CO5
	[5M]

	
	c)
	What do you mean by aliasing? Explain.
	L3
	CO6
	[5M]
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