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Note: This question paper contains two parts A and B.

Part A is cornpulsory rvhich carries 25 rnarks. Answer all questions in Part A. Part B

consists of 5 Units. Answer any one full question from each unit. Each question carries

10 rnarks and may have a, b, c as sub questions.

i,AR'T'- A
(25 Marks)

1 a) $i hat is arr LTI slstem? t2l
b) Define the freqLrenc)'response of a cliscrete-titne svstern t3l
c) Detlne d iscrete Fourier series. 12]

d) Obtain the circular convolution o1'the sequerrce x(n)={ 1.2,1}; h(n):{ l.-2.2} [3]
c) What is meant by' bilinear transforuration? t2]

0 Prove rhar pirysicalJy'r:ealiz-able and stable llR filters earrnot have linear phase. t3]
g) \\'hat are the disadvantages of Fourier Series Method? l2l
f-rl \\rhat is the desirable characteristics of the Wirrdor'v? t3]
i) \A'har is the r,eed fbr anti-imaging filter alter up sarnpling a signal'? l2l
.i) W'hat are tirc eff-ects of Dead band? t3]

PART - B
(50 Mar'ks)

2.a) Determine g,hether each of the tblloriins- svstents def-ined belori is (i) Ciausal (ii) Linear

(iii) D-l'namic (iv) l-irne invariant (v) Stable.
)]

(l) r,(ii)== f g'irt (ll)-rr(ir) - r(*n-2)
,,,1i.

b r I-()r cuclt irrrprrlse rcspot)\e li:tcd belori. dctcrrnitte ri ltetltcr Iltc corre:portc]inQ rr stcttt is

1i.) eausll rii)stublc. f5=51

(l) i(r) - 2" u(.-rt) Ol) h(n) - cl" tt(.n -1)
OR

l.al I1'x(rr) is 3 caLrsal sequence. flnd the z.- translorm o1-tire lollon'itlg sequerices.

(i) -t(rr) = nu(n\ (b) -r(rr) - tttt(n - 1')

b) Fincl the response o1' 1(r)+ v(rr+ l)-2t,(n-2) = tr(n*l)*2tr(.n-2) dueto

.1,.(-l) - 0.5.-r.'(-2) - 0.2.5 [5-5]

.1. a) e the DFJ of the square-\vave seqLlence
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Find 4-point DFl- of the tollorving sequence Is+5]



i

OR
-i a) An S-porrrt sequence is gii,en b1' ,r(n) = {Z.Z.Z.Z.t.t l.l}.Compute 8-point DIrT of x(n)

by'radix-2 Dll--FFT.

b) Compr.rte the DFI' of the sequelrce -r'( ii)= co.'/T .ri,irere N=4 usirrg DIF FFT

algorithnr. [5+5]

6. Desigrr a cheb,r'slter filter lor the follorving specificatiorrs using (a) bilinear
transfbrrnation. (b) Ir-npr-rlse lltvariarrce rnetlrod. t l0]

os<]a(e')=, o<w-<o2r

lo|'")=0, 0.6ir<y)<tr

OR
l.a) Design a lorvpass fllter tlrat n'illoperate on the sarnpled arralog data such that the cutoff

lrequencv is 200H2 and at 400112, the attenuation is atleast 20dB rvith a morrotonic

shape past 2llHz.Tal<e T: -]- secs and use no,nalized rowpass filter.
2000

ht A third-trrder Bunerrronlt lori pus5 filter iras tlrc Irarrslcr lurrctiorr:

H(r) = ---+ * . Design Htzru:ing lrrrpulse lrrrrriance rnerhod. I5-5](\ . l.)( \'- _-., l)

8.a) Desisn arr rdeal Hilbert transforrrer having frequency,response

.-t ,., I l()l -.2>tr -0lllL " l-, _ i lot. 0 _ rr. :,? 
: usirr! rcclaltsular rrindorr.

h I For tlrc de :ircd frequcncr t'eiponsc gir en b;
i

j, , 3trl.' ltr ' 
-1-l tl,t=) ' +

lo 3-n'1"'t-r
IJ

Find H(or) fbr N:7 usins Hamrning rvindori, for rruncaring h;(n). [5+51
OR

9 a) Desigrr an [rlR digital filter H(z) that rl'hen used in tlrc prefiirer A,D -Fl(z) - D/A
structure rvill satrsf_v the fbllori.,ing equivalent analog specifications.
i) Lorv pass filter rvirh -ldB cutolf at l00r rad/sec.
ii) Stop band attenuation of35dB or greater at I 000n rad/sec.
iii) Sarrpling rate of 2000 sarnples/sec.
ir,) l-he phase must be linear.

b) Drau'the tnasltitude'response.lf.f ptll\crsLrs ur. tor nine-terrr n'indous of the l'ollorving
i) RectarrgLrlar u,indorv ii) Hannirrg ri indori [6+4]

l0.a) Erplain the application of sampling rate conversion in sirbband coding.
b) Discuss in detail rhe do*,n sarnpling u,ith a neat diagram. [5+5]

OR
1 1.a) Explain the rnultistage irnplementation of sarnpling rate corrversiorr.

bt Explain rlre fiuire u old lerrgrh ellccrs irr digiral filrer. 15-51
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