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Fifth Semester B.E. Degree Exap,p{tibn, Jan./Feb.2021

Digital Signal Processing
,..--

Time: 3 hrs. o\ . Marks: 100

Note: Answer any FIVE full questions, dffiing ONE fuU questionffih each module.

-,ffi--t,1 -- "l*o 
-, (znt<rr1).o=n<N-r.

Z a. Compute N-po$& WT of the sequence x("m).esinl

l.; -r;ir,*^\ *rr*,,

." Module-l @

J.BF " fuI a. Explain frequency domain sam.pliuffind reconstruction o te time signals. (10 Marks)

b. Compute circular convolutffiffituo sequences, x1(n) = {lTd 3,4} and xz(n): {1, -1, 3,2},
using DFT-IDFT method. '. W e. .+ (06 Marks)

c. Compute l6-point DFGdttfiie sequence x(n) = 8, .0."@ 15. (04 Marks)

"r".

,* l"-' oR ;.

!\ 
i" '

Modute-&m* "tr 
' 

*m;:
3 a. The 4-point DFT of agfiffifr-+ sequence x(,n)..iflSven by X(k) = {8,'-1+i, -2, -l-j}.Obtaina. The 4-point DFT of a{fiffih-a sequence 

--x(,4)tif,Sven 
by X(k) =*{&5'-l+j, -2, -l-j}. Obtain

:j-
y(k), the 4-point DTT+of the sequence V.(ff€ ' x((n -pryr*== (05 Marks)

b. Given a sequen€fix(n) : {1, -1, 2,M.}1-dbtermine DFT4@ry'T{DFT{DFT{*(n)}}}}, using
complex conjugate properties of Qfq. 1 s (07 Marks)

c. Determine the.filter output y(n)ffiose impulse.regpbnse h(n) = {1, -1,2} and input
x(n) = ...{1, 4, 3,2, l, -1,2,"\*5, 3, 2,4), using*qVerlap-save method. Consider 8-point
circu,kffWoiivolution approffi *,- 

Y *ry " (08 Marks)
** * " 

ffi:*q*' id" d
,.rlW Wq$f 1|.|D"\.

(08 Marks)

F'

ffi 4( Module-3"-\a. Compute 8-point DF},ffitfrb sequence x(n) = {0.707,0, -0.707, -1, -0.707,0,0.707,l\
using DIT-FFT algoritffi" (08 Marks)

b. Starting from the eryression of Z-transform of an N-point sequence x(n), derive chirp
z-transform algorithm. (08 Marks)

c. Mention the s.iffiities and differences between DIT-FFT and DIF-FFT algorithm.04 
Marks)

j*

ff 
tof2

*..d',"s 
q q#q,i

b. compute.-r*Eff of the sequence x(")*;[f+)*."r[+],0 < n ( 3, uslns linearity---ri** - I 
.*;. (4/ k+,,l'

proffi.,of DFT. u,i" .* *ruw (06 Marks)
c. DeriveThe relationship betweenWT and DTFS coe{ffiits. " (06 Marks)

w' ^"w"s r
.,:: d --ryff o@

a. ,-,T.he 4-point DFT of,a Wffience x(n) is Cffi6u.by x(k) = {16, -4+j4, -4, -4-j4}. Determine the

r' .**energy of x(n) usffi'?.prseval's theororlt. 
*.r'r' 

(04 Marks)i.r{ili*-"-'bJ *l*ffiO ;r "-
6.i,lThe IDFT {x(t<}}-" is given by *(qr) ds {1, 2,3,4}. Determine IDFT of the following

sequences: JIW$:k) ii) jk x(k) '"tuiii) Re{x(k)} rv) Im {x(k)} (10 Marks)
c. Diicuss tffieffi#of FFT algorffi-for computation of DFT. (06 Marks)

qvp



-

6a.
b.

7a.

Develop the radix-2 DIF-FFT algorithm for N = 8 and draw tfuwfgnal flow graph' (10 Marks)

cir"n r(r,): {r,2,1, -rt, obtain,.(1);;;; coert'er'kffh*and also t.o"*,rfi,i;*,.1i

Algorithm. #*'Fu6Algorurm. *s4.re&
Module-4 su *6'

obtain a parallel realtzationfor the transfer functiol\ft2) given below:

ir' -422 +llz-2 -". ** (o6Marks)H(z)=ffi fl'r"

Derive an expression for order and c*ffiefiuency of low-pass orttr filterlos 
Marks)

q$' rvroo+l##* u.- 
*

g a. A filter is to be defi.:gdba with the folb#ffi"esired frequepqi#ponse:

I o, * t S1*1 . r,1+ u 6l-. fu'q '
Ho(w) = 

l.-,fuT 
*n't 

4' <l*1. * t\,u _ \ *

c. Transform the analog filter, **}:%* *k*"s+l .SP *" .H"(s)=F;5s+6 **St .T:_
into digital frker, if1rl usio$ ffift. invariant transfo,rmqfio'ir' Consider T : 0'1 sec'

T'T-

3itur nrt..jffi&flhat when.,ri i,' t?-f*!'l 
, '11 :1i::yisl':::l '3:::l'"'*"Jrf; lill??iu.dSt"Tit;--r 

^'q..,n'"r0..*:. 
P arylan$ attenuation < 3' 0 1 dB' P assband

edge fr equ.,.y-re $fl *i; :- t"-d*e ?tqk,ill l"; .t-'13*31iifl :,, *:::,'i:l;ff ?3;
.r3"rffiffi4g;#di"ffi .ffi ;i#;;'-ffi'"-d*G".Jbyperformingbilineu'transformation
on Butteffifu{lb analog filter' . --d. 

- .-,^A r.., +hp rrnnq. 
(12 Marks)

A lin*&e-Jitue-*#;;^ digitaffifl' filter is specified by the transfer tunction'

-- $tu $ 
'Yr' -rlt*-:9----=to;XY. m$H(z)=ffi*_p ,A_.*

,,s- q'+
-:i:&

.* sfu# 1a\!.

e1" " ,r'{ii1tn
Y

-ii" ,*r;., li(" 16i (- '*2-)- -' i rll,.un'-,

Obtain direct form-I an6'@bt form-Il realizatfiifuof ttre system' 't*,d'@bt form-Il realizatiftfih of the system' i*:*' (08 Marks)

e.d S ,,,$&:,*.s ,#" ;' Modulej5 "

17ECs2

ing rectangular window. (10 Marks)
Find the(e{'uency response o1ffi* rlt( flfter qesrB{rslJ uDurts revr'(tusurs

a;arilffifu r'rtt, *ltt' tnq ry$di'ing differenc&$rltion:

;a;i#*(iltiI r*1n-t; +,5rb;(-f,z1 La 2(n;3) ft'2 3x(n-a)

""*.nilil;;i,qq"it5itr'J 
fiher' *ff;* 

" (10 Marks)

;-ffi/lDr"
Q&'',10

ideal ban$ [a$s filter is given bY;

_r 
["_i:w.&, i t<lwl 12 * 

_^

Ho(w) = 
};nui Fl. r oiJ .l-qk"

Design.d Fbb""dpus fto *r6$n approximates the above filter, using Hamming window'
(10 Marks)

ar-phasp;@her having the following impulse response:

n,,i:u,,t-, Iat, -,;t ii,, - z1+ 
|atn - 

3) + s(n - a) (05 Marks)

ffiftr 
with impulse response h(n) given bv, h(n)=(;)"[*(')-u(n-a)]'

(05 Marks)
using dirp.,1t &rm-I-

ffiP 'r * t(2 of 2* {' !r

qf:

*P .t


