
Code No: 126EK

Time: 3 hours

Note: This question paper corltains t\\'o parts A and B'

Part A is compulsory which carries 25 marks' Ansrver all

consisis of 5 Units. Ansrver an),one full question fiorn each

10 marks and may h4r'e a. b. c as sub,questions' ' :
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La) Find the power and the el.lel'g\/ of the Lrnit step seqLlence'

b) Express tfue Z transloll of y(n) -- Ltr=-" x(k) in tenns of X(Z).

c) Fxplain abotrt the direct computation ot'DF'l'. 
,

di What,are:the differences and similarities betrveen DIF'and D11'algorithrl?

e) List out the properlies of Chebyshev filter'

fl What is an IIR digital frlter'? Corrpare an III{ fllter u'ith arr FIR tllter.

g) What are the desirable t-eatr:res olivindorv functions?

frl Compare the frequency dontain characteristics of diffbrent u'iltdo'uv firrlctions.

i) What do you mean bY decinration?
j) Give the steps in multistage sarlpling rate convetler design'
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2.a) Civen a periodic seqlrence F(n): {1, l. 1, -1" -1, -1, l, 1, l' -ll' Sho\ that

Z(22+z+1)
2,aZ'J.L

b) A system is represenled b1'the clill'er:ence equation

y(n) = 3y'(n- 1) - nx(n) * 4x(n - 1) - Zx(n* 1)'n > 0'

Irir-rd whether the systetr is linetir, tit-ne-itlvariant or causal. [5+)]
OR

3.a) Drarv parallel structLrre realization lor the fbllou,ing systeln
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corrcsponding to the diff'erence eciuatiolt
_2)_Zf("_1.)+f(n)=lforn20lvithinitialcorrdition
-0.5 and / (-Z) = 0. Shcw that /(n) = (0.5)n2 * rz lor n > 0'

' H(z)

b) Find /(n)
f(n

f (-t) = [5+5]
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Find the ir"-proint DF'l'of x(n) : b" cos an using tirc Iirrearity propert)'

Given DF'l-{x(n)i: X(k): { 1,1-j,1,0,1,0,1.1-1i},0< li. n<7. Using the property o1'
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DFT, determine thc DFT of the seQuence x1(n) = x(n)e' a 
l

'..: .. . ,. ., '.: ,: ORI
Find 8-point DIrT X(K) of the real scquence

:r(n) = t0.707,1,,0.707 ,0, -0"707 , -L, -0.707,0J bi Lrsirrg DIF radix-2 FFT.

Find the 8-point DIrT' of the sequence

x(n) = {1,'2,3,4,4,3,2,1} using DI-f-FFT radix 2 algoritlirtr.

The systenr firnctiorr of-an analog filter is expressecl as

"'7 \ (s+o'2)H(s):#: ('s-, '7 | r

Convert this analog f-ilter into a digital filter by makir,g use of the impLrlse

techniques. Assurne T:1 sec.

[5+51] I 
"
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[5+5]
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[5+5]

A digitat lorv pass III{ fitter is to be designed rvith Butterrvorth approxin-ration usirrg

bilinear transfbrmation technique. Find the order of the filter to nteet the lbllouing
specifications
i)Passbanclrnagrritudeisconstant.r,vithiniclgforlrcquenciesbetolli0.2n
ii) StopUanct attlnuation is greater,than,l 5'clB for lieqLiencies bet*,een 0.3n tc,i n. [5+5]

OR
The system transfer l'unction of analog filter is given bv

H^(s) = 
t*o='

"a\"/ (s * o't)2 + tt-'

Obtain the systent transler firrrction of digital filter using bilinear trtinsfbrnration

\\'hich is resonartt al to,.: 
,!

b) Design a lorv pass I rad/sec bandr,i,idth Chebyshev fllter ii,ith lbllorr,ing characteristics

i) Acceptable passband ripple of 2dB
ii) Cut-off radian 1i'eqLrency of I rad/sec

iii)Stop band attenuation of 20dB or greater be1'ond 1.3 rad/sec.

Design an ideal band reject filter r.l'itlt a desired freqLrencl' resporlse

l- t -n 2n

tlnlet'" ): { ' Jor'lui < -ttttrl l''l > 
:

[() othertvise
Determine the value fbr N=l l. Find H(z) and plot the nragnitLrde responsc.

b) Derir,e an expression for system firnction if the unit sample response h(n) is obtained

using fi'equency sanrpling technique. [5't5]
olt

: 9.a) Design a lorv pass fllter FIIt filtel using tieqLrerrcl sarrpling techniclLre havitlg cLrtofl

frequencl,ofI rad/santple.'l'he fllter should have lineat'phase:l ancl lerrgtlr 17.

b) Design a norrnalized lincar ptrase FIR tilter having thc phase delal'o1''r -- 4 arrd atleast

40clB attenyation ip the stop band. AIso, obtain tlre tnagnitude/fi'ecltrcncy response of
rhe Filter. [5+5]
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10.a) Find the single stage, two slage. three-stage and rnLrltistage realiz-ation o{'thc decimaror
With the following specifications. Sarrpling rate o1'a signal has ro be recluced fl.orn

. : tQtH719 500H2. The decirnation filter H(z) has the passbanci cdge ($) to be I 50H2.

Stopband ripple d-,:0.00 I

b) Explain the characteristics of a limit cycle oscillations rvith respecr to thc s),stern
described by the diflerence equation

:,t(n'i = 0"95 y{n - 7) + x(n)
Detei-mine the dead band filter.

OR
Irnplement a two-stage decimartrr lo'rhe lollowing specificarions:

Sarnpling rate of rhe lnpur signal x(n)
F, = 20,000H2

Decimation Factor. D: 100
Pass band :0 ro 50 llz
Transition ripple : 0.01

:';
,' 'i.11.a)

h') The otrtptrt of the l2 bit A,D conrcrter is passed through a cligiral lilter.rrhich is
described b1,the diflerence eqtralion y(n) = x(n) + O.Zy(n - 1). ( orrrPurc rhe srcadl
state output noise power dLre to A/D converter qLrantization. [5+5]
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