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REGULATIONS 2007
SIXTH SEMESTER
EC 1361 - DIGITAL SIGNAL PROCESSING
ELECTRICAL AND ELECTRONICS ENGINEERING

(Common to Electronics and Instl'umentation Engineering,
Instmmentation and Control Engi.neering)

Time: Three Hourg . Maximum:100 marks
ANSWER ALL QUESTIONS
PART-A {10x2=20 marks)

1. Define Power Spectral Density.

2. Whatis Nyquist rate?

3. Define DTFT dnd Inverse DTFT,

4. Write the expression for convolution sum.

5. State the circular time shifting and circular frequency
shifting Pbroperties of DFT.

6. Give any two applications of FFT.

7. What are the special features of linear phase FIR filters?
8. What is meant by Warping Effect?

9. What is the use of guard bits in accumulators?

10.  Write the €xpression for mean squared quantization error,
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PART—B (5%16=80 marks)

Find out whether the following systems are
linear or nonlinear, time variant or fixed,
causal or non-causal and dynamic or
instantaneous.
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Or

(i) Staté and prove sampling theorem for (10)
low-pass signals

@) With block diagram describe the (6)
functions of each block in an analog-to-
digital converter.

Using Z-Transform find the output y(n) of an (16}
LTI diserete- time system specified by
the equation

¥ - zy(n -0+ %y(n -2) = 2x(n) +§x(n -1)

when the initial conditions are

y(-1)=0, y(-2)=1
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n
and the inputx(n) = (i) u(n)

Or

Find the discrete time fourier series
representation for

x(n) =5 + sin (nz—-—") + cos (1—”)

and sketch the amplitude and phase
spectrum.

Using DFT and IDFT, compute the circular
convolution of the two sequences

A ={1234 x0={1-121
Or

Find DFT of the 8-point sequence {1232
12 3 2} using DIF-FFT algorithm.

[6)] Obtain the cascade realization of the
system function

Hz) =(+227 - )1+ 771 - 272)

(i) Design an FIR filter approximating the
ideal frequency response.

, e7"  for |oj < 2

Hy(e™i) = T ¢

0 for P lwl<n

Determine the filter coefficients for N=13

(16)

(16)

(16)

®)

(10)




[image: image4.png]15,

by

(@)

®

Or

(i} Determine the order and poles of a
lowpass butterworth filter that has 3dB
attenuation at 500Hz and an
attenuation of 40dB at 1000Hz,

(ii) Apply bilinear transformation to

H(s) =

e ) with T’=1sec
and find H(z).

With block diagram explain the architecture
of TMS 320C54 signal Pprocessor.

Or
() .. What are the features of Limit cycle
oscillations? How - can you prevent
Limit cyele oscillations?

(i)  Calculate. the quantization noise
output:power for m=8 bits.

#1) a=0.9, #2) a=0.99,(#3) a=0.999
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