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Question Paper Code : 33264

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Fifth Semester
Computer Science and Engineering
CS 331 DIGITAL SIGNAL PROCESSING
» (Regulation 2001)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Define convolution of two discrete signals mathematically.

2. State the causality condition of an LTI system.

3. . Relate DTFT and Z-transform.

4. What is the importance of power density spectrum?

5. Compare FIR and IIR filters.

6. What is meant by linear filtering?

7. Why causal and stable IIR filter cannot have linear phase?

8. - Compare impulse invariance and bilinear transformation mapping techniques.
9. State two examples where multi-rate digital signal processing is used.

10. What is meant by periodogram?
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Consider a design of a causal discrete-time LTI system with the property

that if the input is x {n) = []EJ u(n)—%[é) u (n—1) then the output is

(i) Determine the impulse response h(n) and the system function

H (z) of a system that satisfies the foregoing conditions. 6)
(ii) Find the difference equation that characterizes this system. “4)
(iii) Sketch a realization the system that requires the minimum possible
amount of memory. [€)]
(iv) Check if the system is stable. {3)
Or
(i) Find the causal signal whose z-transform is given by
-1
N ®

(ii) Find the convolution of two sequence 11(11):{1, 2, 1,-—1} and
T

X (n){1, 2,3, 1} 8)
T

Consider a discrete system whose input and output are related by

¥(n)= xln) - x{n-1)
(i) ~ Compute and sketch its magnitude and phase response 8)
(ii) Compute its response to the input
x (n)=cos (7 n/2)+cos(mn/a), —co<n<oo, (8)
Or

(i) Determine the energy spectrum density of the . signal
,\'(n):a"u(n),—l<a<l. (8)

(ii) Find the Fourier transform and plot magnitude & phase spectrum

A, 0sn<L-1 .
of the sequence x (n) = 0. Otherwi ®
2 erwise
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Determine the 8-point DFT of the signal x(n) using radix — 2
decimation-in-time FET algorithm, where x (n) is given by

x{n)={,1, 11 110,0}
Also sketch its magnitude and phase.
Or

Consider an FIR lattice filter with coefficients K, = 0.65, K, =—0.34 and
K, =0.8. Find its impulse response by tracing a unit impulse input

through the lattice structure. Also draw the equivalent direct-form
structure.

Design a digital Butterworth filter using the Impulse Invariance method
for the following specifications

08<| HW)|<l;,  0sw<027
| H(w)|<0.2; z/4<|w|<r.
Or

Consider a causal IIR system with system function

1+2Z" +327 4227
(Z)= =1 2 3
1+0.9Z7 -0.8272 +0.52

Realize this system in (i) Direct-1 & 2, (ii) Cascade, and (iii) Parallel
form.

Explain sampling rate conversion by a rational factor I/D. Derive the
suitable input-output spectral relation for this. .

Or

Derive the suitable equation to estimate auto correlation and
periodogram of a finite energy random signal.
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