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Code No: 127CK
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B.Tech IV Year I Semester Examinations, December -2019
DIGITAL SIGNAL PROCESSING

t: :.

..oontains two p-arts A apd B. .,. ' , ,+.::.l.}luE!.tlUrrPaPgr,...vvIrL.ullJlw\JF'|-1-l9o-<{rruU'
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consists of 5 Units. Ansr,ver any one full question from each unit. Each question

carries 10 marks and may have a, b, c as sub qLrestions.

PART- A
: . | , , I r : , . , , r : r r , i' :: ' (25Marks)

l.at Whar is a shilt invariant s)stem? Cive exatnplc. tfl
b) Find the transl'er function ol'first order t'ecursive tilter. til
c) Deternrine the basis matrix fbr S-point DFT. l2l
cl) Which properties of the twreidie faetors are used for deveioomen'L of fast algorithn: foi'

DFT computation and how?
e) List out the characteristics of Chebyshev Type I filter.

i- . 0 What are the diflerent applications of IIR filter'? , .- : .: :, \ :, ' \
,g)Whydou,etrtInCate.theimpttlsereSponSeoftIreidealfilter?

frf What is the use of.windowing in iase:of Hilberl transfolmet: designi? ; ,

i) How will you make the interpolator efficient?
j) What are lirnit cycle oscillations?
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PART-B

Jl"\. - :": '1. -

Ejpd ,tfre; impulsq. r-bspoqse and s,teo ;response
sygtern wh o se d i flflgre nCe eq u ati o nij 9 g ilren',.b y
y (n) :y (n- 1 ) + 0. 5y (n- 2) + x (n) +x (n- I )
A discrete time system has a unit impulse response h(n) given by

h(n) =joln;*o1n-ty)a6-21. Find the system frequency response H@j'1' plot

rnagnitude and phase response. [5+5]
OR

Deterrnine tlre irnpulse response of the systenl described by dil'lbrertce eqtral.ion

y(n);=''y(n - 1) ..-o,5r(n- Z) + x(n) * x(n -'L).' Plot the pole zero response and

discuss on the stability.
Obtain the direct fbrni Ii and parallel f-orrr: 1br

_\1
y(n) - iy(" - 1) + : y(n - 2) = x(n) + 7x(n - 1)

Statearldpror,elheplopel.tieSci-i]iscreteiroiirier.|rliltsiil;.m.
The input seclueitce is:{(11): {i,2,3,4,5,1.r,i.+.j.i,1.-1.+.j]. i-et iiie irlpLrlse i'espons.'ol
rlre filrer.h,'tlrrr ,1 i.l.i.ii. | .g orclli.rp:rrrJ.rJ,i iniliru,l ,o,aictr iutc;iru r'unrOItrtiOri.., ".. ._ 

15 5l

OR
Compute eigirt point FFT for x(n):{1,2,2,1,1,2,7,7'l using decimation in time FF-f

Algorithm.
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6.a) U;ing a impulse invariant transformation r,vith r:lsec. design a digital Butterworlh filterwhich satisfies the following conditions:

, ,: ,i :o,75slapi;1._ir;oSrrr=: i,:, . 1 .,,

!u1ui'15< oi',, + =, a';' i . I '''.' ':" t' 
"

w!a1is the rneaning of bilinear transfbrmation? sxplain the mapping between S-domainand Z-domain using this method.

t)R f5+51

!;sis1 a digital Chebyshev fllter fbr the foltori,iiig specifications using BL'f method. ThefiJter is required to har19 2dB ripple in the p.rri.uo.Jg."l,..qr.n.1 ol2000Hz urid rnnrrcrurrion or-r0dB ar 6000 Hz Trrc sarrrprinf fi.;;;,.;l; ,0,0.d;;;r' 
wt Lv\rvttL,rr(r irn

Yl" i: the. principle of i,rpuls. inumi*t metliod? Explain the rnapping ber'eerrS dornain and z dornain for irnpulse invariant rnethod. cun fou eonvert stable analog filterin to a stable ciigital filter usingthis rnethod 
[5+5]
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Design FIR digitar band-pass filter with the magnitude response is specified as

g('n=f forTO'ai<.f <rggp12: , : ',,,,,1 , .; i ':
-:,, 

, tg otherwlse ^.. ''UseHrnhi;g.W;ndolv. ,. '') ' '

what is the use of introduci,ig oetoys in trre irnp,rse response of the filter?
otr

Design a 9-coefficient FIR HPF using frequency sampling method with cut-off frequency

? Y*" { is the sampling frequency. Plot the magnitude response of the resulting filter.
fxnl1n Fou'i"'qfll,l'i..-"pansionT:llqlrr.FrRfi*iq::l* 

i." j i^,t t6!41,,
Draw the block schemuiL ro. u o.i.#uto.rno .*ptriot[, n""o ro, i]nrr... How is ur1using 

';.
Avoided? Draw the spectrum of the signal afte. f,tterin; ;J;il;#i#;Jj.rr.
?."::gl a two stage interpolator to increase the sam"pling frequency from l2gKHz to1|ZKHz 

oR [5+5]

Find the steady-state noise por,ver due to procluct roiinri_ol.l-.
b) What are the rnethods to avoid overflow tf adclerst

[5+5]
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