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Sixth Semester B.E. Degree Examination, July/August 2022
Digital Signal Processing

-l'irnc: 3 hrs. Max. Marks: 100

Note: Answer any FIVE fitll questions, choosing ONE full question from euch module.

Module-l
I a. Compute 4-point DFT ol'casr-ral three sample sequence given by

I

x(rr)=_:0<n<2
fJ

- n ' rlse. (06 N{arks)_Lr,L

b. State and prove linearity property of'DFT (06 Nlarks)

c. Find the circular convolution of two finite duration sequences x1(n) and x2(n) using
concentric circle method. Wliere x1(n) and x2(n) are given by
xr(n) = {1, -1, -2,3,-11
x:(n) = {1 , 2" 3\ . (08 N{arks)

OR
2 a. Compute circular convolution using Stockham's method for follorving sequcnces:

xr(n): {2,3,1, 1} and x2(n)- {1,3,5,3}. (Io}{arks)
b. Find the output y(n) ol'a lrlter whose impulse response h(n) = (1, 2) and input signal

x(n): {1,2, -1,2,3, -2, -3, -1, l, 1,2, -l} using overlap save method, Use block length of
N=4 (10 Marks)

Module-2
3 a. Develop decimation in tirnc algorithm for finding FF'l'. Draw signal flow grapli lor N : 8 for

DIT algorithm. (10 N{arks)

b. Find the 8 point DFT ol'serllrence x(n) = {1, 1,0,0, -1, -1,0,0} using DI'f FFT algorithm.
Draw signal flow graph (lo N,Iarks)

OR
4 a. Develop a decimation in {icquency FFT algorithm lbr N : 8. Draw signal flow graph.

(10 Marks)

b. The DFT X(k) ol' seclut:nce is given &S, X(k) = {0,2",/r0- "i),0,0,0, 0, 0,zJr(l+ j) } .

Determine the corresponding time sequence x(n) using DIF-FFI'algorithm. Write its signal
11ow graph.

Module-3
5 a. A system ftrnction of the nolmalized lowpass filter is given below:

I

H(s) = . -_. [)eturrnine H(z) using impulse invariant
s-*r/2s+l

Consider T : lsec.

(10 Marks)

translormation.

(08 NIarks)

b. Design an analog lllter with rnaximally tlat response in the passband and an acceptable

attenuation of -2dB at 20radians/second. The attenuation in the stop ba rd should be morc

than 10dB beyond 30 racliarr/se'cond. (12 N{arks)
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s+0.1Lt. 'l'ransfornr the analog filter H(s) =

(s+0.1)r +9

transfortnation. The digital filter should have fe:roil&ot liequency w', ''" rl4
b. Design an analog Chebyshev filter with the fbllowing specifications:

Passband ripple: ldB for 0 < O < rad/sec.

Stopband attenuation : -60dB lor Q ) 50 rad/scc.

c. L.et H(s) = ,-+: . represent the translcr firnction
s-+ J2s+[

i radlsec. lJse fiequency transfbrmation to llrld the

analog {llters.
i) A lowpass filter with pass band oi' l0rad/scc

ii) A hrgh pass {ilter with cut-olTfiecluency ol'racl/sec.

Modulc-4
a. Compare Butterworth and Chebyshev filtcr approxitnations-

b. Design a digital low pass filter to satisty the following pass band

0 < C2 < 1404n rad/sec and stop band attenuation lH(fi)1, OOOB

sarnpling interval T, =frr.c. Use BL-l'for dcsigning.

OR
A discrete time system FI(z) rs expressed as

l8EE63

into a digrtal f ilter using bilincar

(05 ]larks)

(10 NIarks)

of a lowpass filter with a passband o1'

transl'er functions of the followine

(05 \larks)

(05 \Iarks)

ripplel<H(jf))<0, lor

forQ>8268nrac1iscc

(15 \Iarks)

( , -?,-')(t *:,[ : )'
ro( r- t ,'\2ll(z) =

a. For the

'-(l . ,:)'']t t')l.r-r,',\. 8

J_Z
4

scret e time system defined by I-1(z), flnd the ditference equation of the systctl
(02 IIarks)

b. For the discrete time system,H(z) realize the system in direct form-l and Il. (0ti \Iarks)

c. Iror the discrete time system l1(z), realize parallel and cascade forms using sccoud orcicr

sections. (10 \larks)

Module-5
a. 'l'he desired lrequency response of the lou'pass lilter is given by

I1o (er* ) = Ho (w) = {t ^'" ' . lYl,'i n 
,o

[ 0, 3nt4 < 1*'l< n

Detennine the frequency response of IrlR filter if the hamming window is used, rvith N 1.
(0tt \larl<s)

b. Design an ideal band pass filter with frequcncy response.

- )-
I"l6(er*1 :1, fur jal*la j1. Us"rectanglrlarrvindowwithN: II intheciesign.ll2r\larks)

s'+

10 a. Determine fiequency responsc.

sarnphng approach.ll0 llarks)FIo (er* )

OR
the impulse response h(n) of a frlter lraving desired

[s-'t\ 
t'*: firr 0<lwl<n/2

I ,. N : 7. usc lrequettcyI o lor;<l*l.nl)

b Realize the following systcm function

i) Direct lorm ri) Casoadcd form.
*.*

I'r(z) = t.+)r'

,t2 of 2* ;1, 
'r

11 ,3,+-z'+-7.'84 + z'" rn

(10I'larks)


