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CPEC 5302

Sixth Semester Examination — 2010
DIGITAL SIGNAL PROCESSING

Full Marks —70
Time: 3 Hours

Answer Question No. 1 which is compulsory
and any five from the rest.

The figures in the right-hand margin
indicate marks.

1. Answer the questions in one or fwo sentences:
2x10

(a) Check for linearity of discrete time LTI

system. y(n) = cos[x(n)].

(b) Define convolution.
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Define and explain Parseval’s theorem in

DTFT domain.

Explain Sampling theorem.
Define periodogram.

Find the DTFT of coswgn.

Define BIBO stability for discrete time LTI

system.
For real and odd sequence x(n) find DTFT.

Explain circular correlation in terms of

circular convolution.

Define linearity of an FIR filter.

2. Find all the possible x(n) for all possible ROCs.
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Realize the filter structure using Transposed
Cascade Direct form -2. 10
2(1-z")(1+2"V2+ 2

(1+0527)(1-09z"+0812° )

(a) Convert the analog IR filter into the digital
IIR filter by means of impulse invariant
transformation. : 5
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(b) Show that for linear phase FIR filter
H(n) =H(N-1-n)anda=(N-1)/2 5

Describe 8 point DIT radix-2 FFT algorithm
along with the butterfly diagram. 10

What is sectioned convolution ? Describe

overlap save method for

x(n)={1, 2, 8, 4, 5,6, 7,8, 9} h(n) ={i1,-1,2}.
10
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7 Compute the Blackman and Tukey periodogram
for a random signal and give the comparison
table for quality factor along with Bartlett and
Welch method. 10

8. Find the DTFT of u(n). What is the condition

for existence of DTFT of a sequence ? 10
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