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DIGITAL SIGNAL PROCESSING
r-""".i i-''., i"""'i i"""': i""'-"': rcl.m'rh-tiu,prnl'i i ': i."i l--l {,..: f*;
i*Ji..,riii[u1si, 'r-,i *i.. ' '',...; 1.-i i: i f '- i- Maxryarks:i7$ i 'i

Note: This question paper contains two parts A and B'
partA ir;;*;;isory which carries 25 marks. Answer all questions in Part A' Part B

consists of 5 units. Answer any one full question from each unit' Each question caries

10 marks and may have a, b, c as sub questions'

j'*-: i"" i i""'i:-"".. r""'': i" "' i"'" i" "' i"".j i' 'i i"i: i "-, ,:.;;
i, ,,i i....-,., -.:, 

,,., i i 't^i. i.......,,i a"PAR-T.-A 
'r1"":r" i ..

r.. ..j : .,, , , r-i., i,"i r-i i.^:il^-i-- i "j f 
"'', i""j i (2sMarks)

1.a) Showthat6(n):u(n)-u(n-1) ^ 121

b) rind the 2-t unrro# f @) ='nzu{n). t3l

c) strt;;d p;;;, tt'" unytt"ee properties of DFT' 12)

rl) What is the basic operation ointp algorithm? r""-', i "'. ," "''' i " 'i [il'.-,
r-. "; i ; ;i W.ilatarethe proBe4'ies of Butterworthil-o* pass filte'fl; - -:. ;' ';, 

1' -,;' l1l;-"',
i: ..: i-'i.. f) Uiscuii the stabiiiq,']of the impulse'nY'iut'apping"tecnntque i ""' i " L:l '

g) Explain the effects of truncating an infinite Fourier series into a f,rnite series' 121

h) wrrui i, the condition for the-impulse rosponse of FIR filter to satisff for constant

group and phase delay and for constant group delay? t3]

i) Wt ui i, the need for Multirate Digital Signai frocessing t2)
ontizqtian qfen size? t3]i; *rrttq9youmeanbyquantizationstepsize? . .,,. , r", r ., t'] 

,

i': i : i. .;. . : .. , 1,,..,.1, , ,,, '1. ' 
'.'""".';.......: ;:''..

2.a) An LTI system is characterizedby an impulse response
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r3r'

Find the step response of the ,yrt"*.',tl.ul;ievaluate trre,output:f thi t-y:t-t.T'at n=j:5' , ". 
'

consider a discrete-time system characterized by the tbllowtng lnput-outpul

reiationship y(n) _ ;@: | - Lx(ry - lzl. Determine whether the system is memory

less, time-In variant,ti,"ut, causal and stable' [5+5]

OR

Given the difference equation y(n) + b'y(n - 2) = 0 for n 2 0 and lbl < 1' With

initiat eopo iti on s'yl ( --1)' = 0 and" y {a z)',=, - \'. :: : ... : . ,.: ,-'[nt\
dy(:z)- -l,Showthat r : i , , :, I ,

',,.-,, -i- ; /nz-\ ";,,,,:.' i.,....j 
'."':: : . "1 r':"::! i- '.tj -jjl Ll:initialeonditions,yl(-a1),= 0 and"y'(-'Z),=,-1f[wtn1t i, 

"f ; 
I ..-,...,,., i j .: :

Find the Z-transforrnof the sequence (n) defined below: [5+5]
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4.a)

b)
i."'.",
:... -...' -i '. 5.a)

b)

i ^'6.a)
i..........jt.-

b)

Find the IDFT of the sequence X(K) given below

Obtain the l0 point DFT of the sequenc€ T 
(n) = d(f) t ?f (' - t)--, ,**.i 

t5l:]
f"-''f;=l;--'-11"1,;-"i i":6-n: i,ii i i,i i, i,,i.'.,.,_:i i ., -:r-.d. ! ..i .."'.r !......,.- -i' r. i".-.r: .:' j : ...

4ina lneloFr ofilhs requence i=; t* i,;i ,".^ , . . i"i i.^':. ., '' . "

X*)' =' fzO, .-s.,gi8ii.+r4,0,-d;.:it,-j0.414,0,-0 
.liZ+10.+t+,0,-s.828+i2.4r4\ using

DIT- FFT algorithm' 
tt of system if input x(n)={2'2'4} and impulse

Using FFT and IFFT, determine the outpu

;';;;.h(n): {1,1i. [s+5]

Eegign-q digitali-lo,w p4ss filter'-uflipg'Chebyshevifilter that qgelsithe follow'Ing

iiiEcifieations: rasit'rIi--r"r,iniq"i;"it;;;;iiii'o"i tnu' is n'.9np'?* to 
- 

wit{iiri'

?5ff'ff*:;.;J;j ber6w ,-='o:zi and stopband auenuation bratreast rsdB'roi

frequenciesbetweenco:0.3rrandtt.Usebilineartransformation.
An analog filter has the following system function' Convert this filter into a digital

fii;.;,t uling the i*pritt i,,ariani technique: [5+5]
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U.i"g; bilineai-trahsformation; design a Buttenivorth filter

followingconditions: 
0.ss l,(el')l < 1 0 < a <0.2n

lulei')l = 
0.2 o.6r < a stt

b) Determine H(z) using impulse invariance method for the following system function:

,t ,.'i" ',.,"err= '' '., ." :'ti"

8.a) The desired frequency response of a low pass filter is given

i;

:,-,,,',

Find H(elar ) for M=7 using a rectangular window

i,.pr"i,i tt"'type Ir f,'";;;;"";;p-ii",rg r"hod of designing an FIR digital filter' [5+5]

pesigna.,bandpassf,:lterwhichapprgximatestheidea-lfilterwithcqtof:f-frequencies'at-'r
ei,.*ad/secand 0.3radiir"iil" rJiiiao.a"*,t-, rra=7 Ust dre Flanningiwlndow nrnctiori' "ir

ffiilfi-Tffii'#ifi3ii['#*;ffi;;;;i'esp6;s''1 
-\"' 

rs+sr

Ho("'*) =l' f*i<l*lt+
[O otherwise
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