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B.Tech II-Year II- Semester Pending External Examination, July - 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)
	A discrete time system is described by y[n]= y2[n-1] + x[n]. Determine whether the signal is stable or unstable for a bounded input x[n] = 2δ[n].
	L3
	CO1
	[8M]

	
	b)
	A discrete time system is given by y[n]=3y2[n-1]–5x[n]+4x[n-1]– 2x[n+1]. 
Is this system linear? Shift-invariant? Causal? In each case justify your answer.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	State and prove time shifting and frequency shifting properties of Discrete Fourier Series.
	L1
	CO2
	[8M]

	
	b)
	Compute 4-point DFT of a sequence  
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	What is the need for FFT algorithm? State the computational requirements of Radix-2 FFT algorithm.
	L2
	CO3
	[8M]

	
	b)
	Find the 8-point DFT of the sequence x[n] = {1, 2, 2, 1, 1, 2, 2, 1} using radix-2 Decimation In Frequency FFT algorithm.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Obtain the Direct Form-I and Direct Form-II realizations of an IIR system described by y[n] – 1.6 y[n-1] + 0.25y[n-2] = x[n] + 0.5x[n-1]
	L2
	CO4
	[8M]

	
	b)
	Draw the Cascade realizable structure for the FIR system defined by     
H(z) = (1 + 2z-1 - z-2) (1 + z-1 - z-2)
	L1
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Design a 2nd order Digital Butterworth filter with cut-off frequency of 1kHz and sampling frequency of 104 samples/sec by using Bilinear Transformation method. 
	L5
	CO5
	[8M]

	
	b)
	List the various window functions used for designing FIR Filter.
	L1
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	What is the need for Multirate Digital signal Processing? List various applications of Multirate Digital Signal Processing systems.
	L2
	CO6
	[8M]

	
	b)
	Explain interpolation process and draw the spectrum of interpolated signals and discuss the effect of imaging in the spectrum.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Determine the impulse response for the cascade of two LTI systems having impulse responses,  h1[n] = [1/2]n u[n]    and   h2[n] = [1/4]n u[n]
	L4
	CO1
	[5M]

	
	b)
	Obtain the relation between DTFT and DFT.
	L1
	CO2
	[5M]

	
	c)
	State and prove periodicity and symmetry properties of Twiddle Factor WN.
	L1
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Realize the following FIR system with minimum number of multipliers
h[n] = { -0.5, 0.8, -0.5}
	L3
	CO4
	[5M]

	
	b)
	Discuss the major differences between Butterworth and Chebyshev filters.
	L2
	CO5
	[5M]

	
	c)
	How DSP processors are different from general purpose processors?
	L2
	CO6
	[5M]
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