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REGULATIONS 2007
SIXTH SEMESTER
IT 1252 — DIGITAL SIGNAL PROCESSING
COMPUTER SCIENCE AND ENGINEERING

(Common to Information Technology fourth semester)

Time: Three Hours ’ Maximum:100 marks
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10.

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

What is the Nyquist rate of the signal
xa(t)=3cos50mt+10sin300 mwt-cos100mt?

Define unit sample response of a system and what is its
significance?-.
Distinguish between DFT and DTFT

What are applications of FFT algorithm

How one can design digital filters from analog filters?
Define warping effect

What are the desirable and undesirable features of FIR
filters

Draw the direct form realization of FIR system.

Why rounding is preferred to truncation in realizing
digital filter?

What is overflow oscillations?
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PART-B (5x16=80 marks)

Determine the response y(n), nz 0, of the system
described by the second order difference equation
y(n)-3y(n-1)-4y(n-2)=x(n)+2x(n-1) when the input

sequence is 4"u(n). (16)
Or
@)  Alinear time invariant system is characterized
3-42"
b the system H@Z= —Fr 5
¥ v " 35z v 152

Specify the ROC of H(Z) and determine h(n) for
the following conditions

()  The system is stable

(ii)  The system is causal
(iii)  The system is anticausal (6)

(i) Determine the inverse Z transform of X (Z)

1-1.52" +0.527
When (yROC: Z> 1 [6)]

* (i) ROC:Z< 05 (5)
Determine the output response y(n)=x(n)xh(n) for

the sequences x(n)=(1,2,-1,2,3,-2,-3,-1-,1,1,2,-1) and

h(n)=(1,2) using linear convolution. Compare the
result using overlap save and overlap add method.

(16)
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(b)  Find the DFT sequence x(n)=(1,2,3,4,4,3,2,1) using
(i) DIT algorithm 8)
(ii) DIF algorithm. ®)
13. (a) Obtain the Direct form'I, Direct form II, Cascade and

Parallel form realization of the system
y@)= - 0.1y(n-1)+0,2y(n-2)+3x(n)+3.6x(n-1)+0.6x(n-2)

(16}
Or

(b} For the analog transfer function H(s) =with T=1 sec.

Determine H(Z) = 2 using
(s+1Xs+2)
@ ) Bitinear Transformation @)
(i)  Impulse Invariance method. ®

14. (a) Determine the coefficients of a linear phase FIR filter
of “length M=15 has a symmetric unit sample
response and a frequency that satisfies the conditions

20Tk
H(=)=1 k=0,123
5

0 k=4,5,67 (16)

Or
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(i)  Using a rectangular window technique design
a low pass filter with pass band gain of unity,
cut off frequency 1000HZ and working at a
sampling frequency of 5SKHZ. The length of the
impulee response should be 7. (10)

... Determine the frequency response of FIR filter
(i)
defined by

y(n)=0.25x(n)+x(n-1)+0.25x(n-2).
Calculate the phase delay and group delay. (6)

Explain the characteristics of limit cycle oscillation
with respect to the system described by the
difference equation y(n)=0.95y(n-1)+x(n). Determine
the dead band of the filter. (16)

Or

A Cascaded realization of two first order digital
filter transfer function H(Z)=H1(Z)Hx(Z) where

1 )
Hi@) = —— Hol) ————
)= oo B g

Find the output noise power? (16)




