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Sixth Semester B.E. Degree Examinqti;pir, Aug./Sept. 2020er l,.I,. uegree l,xamrnar[pn, Au

Digital Signal Processing

108864

(10 Marks)
(04 Marks)

(06 Marks)

(10 Marks)

(12 Marks)
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Time:3 hrs. ,!,w***,. **,.frNlax. Marks:100, I,{:4
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Note: l. Answer FIVE full questions,,$qtX'cing at leost TWO que"pildns from each part.
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I a. Obtain 8 point DFT of sequi:&"Sfxfnl - {[, l, l, l, 0, 0,.p, 0] and hence plot magnitude and. ,'w
{il1l\\ .:$sffiF+E+b. State and prove symmetft plonertv for the DFTofl*homplex sequence.,;@*:i /;:*i- \

phase spectra. 
d.,',

State and prove symmetff pr

2 a. Find t r convolution of sequenges x(n) = {1, -1, 2,3} and h(n): {0,1,2,3}.

h(n) : {2,2, 1} . .. d ;'#';3",".;i ..,;.=,,, , (10 Marks)
c. nipuin ovrnLer-sffist convotution te"rf\$d;. 

_l,;id* 
(06 Marksi

1,{' *
3 a. Obtain 8 point DET dYa sequence x(n; :.ittrw2, 3,4,4,3, 1ffising decimation in time fast

Fouriertransforrq"technique. .. *' { j (l0Marks)
b. What are the numlier of iomplex pultip'lications and copplJx additions involved in radix-2

"+= ' "..=.,: 4?-;.r (04 Marks)
Usinffieflap-ADD fast convolu_ii-d.[lechnique obtain Sre&utput y(n) for the input sequence
x(n) : {3, 0, -2, 0, 2, 1,0, -2, -T; 0} which is passe{.ntrfif'5ugh a filter with impulse response

What are the'hri'i 6er of complex *rnri'ffiications and copplex additions involved in radix-2
decimation }.,1 

tiine fast fourier,traffBfd'rm using mo{r{gd butterfly. Explain with a neat flow

algorithm. 4-;l
{!,'*v u'{; ,,,

PART - B
a. Explain Analog-Anatqgii$t-sror*uJil-rl-ur.o to design Low pass, High pass, Band pass,

Band reject filters frodflfl,iiormalized low pass analog filter. (08 Marks)
b. Design a low pasq Chebyshev filter to satisfy the following specifications:

(r) Acceqtdble pass band ripple of 2 dB.
(ir) Cut\sfffrequency of40 radlsec.
(iii) Slon;.tand attenuation of 20 dB or more at 52 rad/sec.
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6a. DeSign an IIR digital low pass filter using BILINE
.following condition: : *&"

10EE64
,

to satisfy the

(10 Marks)

f,wlng c0nsllron; *&"s#p-(r) - Low pass filter with -l dB cutoffat lO0;&ffifu;'c.
(ir) Stop band attenuation of 30 dB or greateffiSO0O z rad/sec.
(iii) ' Monotonic pass.band and stop butd.d4[.
(rv) Sampling rate of 2000 samples/seqffi*Y

#" t*, *"w*S-\B&ry d,#PF+ge_ Ed'E@€

7 a. Give the time domain and frpqffij, domain representatiohffi,
(i) Rectangular winUoffi d'd'

gffi'u ' (08Marks)

u ry*ffift FIR low'pass filter,whose desired
@uwYuwrrwJ reryv;row'ar#l6tYvrl YJ' q

[e-''#lgrTol< o. .-@H,(ro)={ * "#&*' ' - ". f,-64"o\--l ffi*Otherwise %f
P\ '&^. -d

The length SPtfre ntter should be 7andflor" = I radians/sample. lzMarks)xPh
p: a, ' **i -#+*3r

"x n*t' _ds(Kr- .. 9e,,"
' *' 

*l .Q" *'*
-: (&; f4.*.' -#@' Y

8 a- Give'ffi finear phase realizarffi6f the impulr" ffiffis. of an F[R filter using ladder

structure. d "eo,.+* -**r*;tructure.,d,S^*'b'*u**
t {\ r S"t */ .r-. "*

h(n)=5(n)-lS(n-r)ffin-z;+i61n-3ffiS1n-4)+5(n-5m= (06Marks)
4 ' {*#gY 2 - *.**4 ' 's4 fupg',' 2'rq"_e44 ' ' u'*b. Give the direct form *- I{and form - n agdlffiion of an IIR.fr[tei represented by a transfer

i*f s.zsz+t.lts %* ffi
tunction H@) @l.ll::= ]] u,ff* " #&* (08 Marks)

't*6x,2: -0.752+0.12}6idffi i
.",-*(t.W@*ns'

b. Design using impulse invariant t
f o- llo wing sp ec ifi c ations :

*':,,u \ 2-*&#ru-* 
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q. u* fl.\fl *q@*)* "*o d-\ ? flklf
e ?' ."""\\.$W' j* )f * dF.* *

fu.&n IIR digital low ffilter to satisff the
:\------e -r e. &'f /, \.(i) -3.01 dB attenuation at a cuffiffiequency of 2 rad. fuTn

br greater at 4:8284 ra*(
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