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1. [a) Give the differences between analog and digital sysbem.
(k) Give the block disgram of Analog Signal Processing and compare with Digital

signal Processing system and hst cut the spplcations of each. [7+8]
2. () Define DFT and IDFT. Prove Circular convelution, Cireular correlstion and
Time reversal properties of DFT.
(k) Find the IDFT of the sequence X[K} = {2, 251 4. 2433}, [T+8]
3. [n) Compare Butterworth and Chebyshew approcunsticn techniques of filter de-
signing.
(k) Design o Digital Buttersrorth LPF vusing Biimear transformation technique for
the following specifications
0707 < [Hiw]| = 1,0 < w 0.2x [7+8]
Hiw)] < 0.080dx <= .=

1. () Compare DIT aod UIF FFL algonthms.
(k) Develop the mgnal tow groph in computing 16-poiot FFT using DIT-FFT
algorithm. [T+8]
5. () Define Phase delay and group delay.

(k) The following transfer function charmcterises an FIR filker (M=11). Deber-
mine the mug'ni]:ud;mﬂpnmu nmd show that the phase and group delays are

wunstant. H{z) = g':ﬁ[n:.z—u. [7+8]
6. () Define Frequency response, Magmtude spectrum, phase spectrum and time
delny
(b) Determine the frequency response, magnitude response and phase response of
the second order system
vin}+1/2y{1) = xia)-x{n1). [7+8]

7. () Duscuss the effect of ADC Cuantization noise cn Signal Quality.
(k) Discuss finite word length effects of implementation of FFT algorithm. [7+8]
8. (a) Design o pely phase flter structure for o sequence x(n) = { =(0), =(1}, =2},
x{3) } Interpolated by & fackor 3 and conssder the filber length N=0.
(k) Explun the process of performung subbend coding for speech sigoals.  [13]
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1. [n) What is 3ignal Processing and list the sdvantages, Limitations of Digital Sig-
nal Processing. List out some spplications of it.

(k) Discuss in brief shout the classfication of siganls. [T+8]
2. [n) What are the desimble characteristios of wmndowing function to be satisfied in
filter design.
(k) Design oo FIR Digital Los pass filter using Blackman-Tukev window whose
cutoff freq 18 1.2 md /s and length of wmndow N=5 [T+8]
3 [n) What are Multrate Systems? Discuss their importance in real time processing
of signals.
(b} Explain the process of Intermolstion by o factor | and also discuss how the
images ore eliminated witn & neo olock dingram. [T+8]

4. () Dascuss the effects due to fimte word length in Dhrect form - 1 and I structures.
(k) Discuss the eltect of quantization of coeficients i FIR fileers. [T+8]

5. () Debermine the relationship between DFT and Fourier transborm of an aperi-
i ey dence.

(k) Perform Linear comolution of the two sequences x{n) = {12, 3, -1, .2, -3, 4,

5 3} and bin) = {2, 1, -1} using ever-lap save method and venfy the result

us_.g Crver-lap add method. [T+8]

6. () In & speech recording system with a sampling frequency of 10,000 Hz, the
speech 18 corrupbed by random poise.  To remove the randoon noise while
preserving speech information, the following specifications are given.

Bpeech frequency range : 0 - 3000 KHe.

Stop band moge : 4,000 - 5000 KHz.

Posshand ripple : 3 dB

Stopband attemaskion : 25 dB.

Determine the filier order and transfer function wsang butterworth IR flter.

(k) How Chebyshey filter approxmastion is superior than butterworth filber ap-

proximetion. [T+8]

7. [a) What 18 DIF algarthm? Give the mathematical analysis of DIF algorithm
using Radix-2 In-place algorithm.

[b) Compute Epoint DFT of the given sequence =(m) = {1, %, 1, 2, 1, 1, 1, 2}

using DIF FFT algorithm. [r+8]
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1. (a) Compare FIR and TR flters.
() Justify the statement that FIR filters can have hosar phase chamcteristics.
[T+8]
2 [n} Give the Bosic butterfly stroctures of computing DFT using 101 and DIF
algorithm.
{b) Compute the [FFT for the sequence X{K) ={0, 1, 2, 3.0, 0, 0, 0}, using DIT
algorithm. [F+8]
3. (a) Define E- Transform. Stabe any four ororerties of I- transform.
(b} A system has an impulse response bin) = {1,2,3} sod output response yin)
={1,1, 2-1, 3}. Determine the inpu —quence. [7+8]
4. (n} Definethe operations of a mgnal - 'L1me soaling, Amplitude Soaling and folding.
(b} Whet is sn LTT system? show that an LT system combined with time scaling
property may sesult m an Time-varinot system. [F+8]
5. (n} Dascuss the provess or wecimation by a factor D with o nest Bleck disgram.
(b} Flot the sigonals snd therr corresponding spectrs for mtional ssmpling mute
oo by ) LD = 5!3 and b} /Dy = 3/5. Assume that the spectra of
oput signal x(n) occupies the entire range -7 < we < = [F+8]
6. (a) Dascuss in detail the procedure of designing sn analog filter umng Butterworth
spproamation bechnigue.
(b} Explun bow to convert an analog filker transfer function into digibal filber
transfer function usmg Bilinear transformetion. [F+8]
7. (n) State the propertiss of DFT of o delesyed sequence, Time reversed sequence,
arcular convalution, Circular frequency shift and circulsr time shaft.
(b} Debermine the response of the sysbem whose input x(n) anod 1mpule response
hin] are given by x{n) = {1, 2} and hin] = {1,2} using DFT and IDFT. [74+E]
8. (n) Dascuss the effect of ADC Quantizstion noise on Signal Caality.
(b} Wheat are Limit Cycles?Discuss verious types of Limit Cycles in brief.
[r+8]
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1. (a) Dacuss the process of Decimation by & factar D and heoos expleain bow the
slinsing effect can be avoaded.
(b} Explun the process of performing sublend coding for speech sigoals.  [7+8]
2. (a) Compare the computstional complecty of DFT and FFT.
(b} An 8 point sequence 3 given by x(o) = {1, 2, 1, 1, 1, &, 1, 2}. Compute 8
paint DFT of x{n) usng Rad-2 DIT FFT. [T+E]
) [n} Compute DFT for the given sequence :|:|:|:|:| = {1, 2,8 i}
{b) Compute lnear convohition of two give.. sequewsees x(n) ={1, 2, 2} and
h{m) = {2 3. [r+8
4. (o) Dwscuss verious Discrete tir~ seouences aod mention the importance of each.
{b} Diefine an LTT system nod derive toe expression for the output response of an
LTI system whose: Tt sequescs 18 x{n) aod impulss function of the sysbem
is hin]. [7+8]
5. (n}) What w Bilnesr trocsformation and sketch the mapping of S-plane inbo Z-
plane in bilinens transformation.
(k) Dascuss the problems encountersd 1o design of digital Slter using Impulse in-
varinck and balinesr transformetion technigues. [7+E]
. [n}l FIR filters are always stable and have hnear phase characteraskics. Juskify.
(b} Design an FIR Digital Band stop Slter using recbangular window whose upper
wod lower cut off frequencies are 4 & E:md.lll'l and length of window N=0. Healize
the filter using Linear phase Realizstion structure. [T+8]
7. (a) Debermine the impulse respense hin) for be system described by the second
arder difference equation y{n}-dy{o-1)4+dy(n-2) = x(a-1).
(b} An LTI system = described by the equation
yim) = x{n}+0.8xn-1}+0.7x[n-2}- 0.45y(n-1). Determme the transber function
af the system. Sketch ks poles and eercs on the Z-plane. [15]
8. (a) Dascuss fintts ward length effects of implementation of FFT alganthm.
{b) Whet is scaling? Discuss how to reduce fintte ward length effects wang scaling.
[T+8]



