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Sixth Semester B.E. Degree Examination, 'luly/August 2021

Digital Signal Processing
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2 l. Consicler ti,vo lcngth ,{ seqttcnccs given belorv,

r(rr) *.,,,r[n''1, g. 6 ..tlrl

b

h

Notc: Answer any ltlVE./ull questiotrs.

State ancl explain the lbllorving properties of Dl:"1-,

i) Frccluency shift property
ii) ('rrctrlar tirtrc cortvolLrtion pttlperty.
Obtain the 4 point DF"l'ofthe lollowing seqllences :

i) xr(n): [, I ,2,2) ii) x:(n) = (1, 0,0,0).
l,et X(k) be 7-point DFT of a length 7. Scqrtence x(n) given by,
r(n) - I i 1.1.4. "+.5, 6. l. 3.71
Il Y(k) == X((l( - 4)h, fincl y(n) w'itlrout cornputing the IDFT.

l0llti64

Max. Marl<s:100

(Oti \{arks)

(0tl \{arks)

(04 Marks)

[1, 2, 3, 4.4^ 3,2. ll using DIT IrF'l' algoritltnr.
(10 I{arks)

Xr(k) = 12,0. 2,0l; ,\:(k): [6, 1 . .j,0, I .il
(10 l{arks)

3

h(n) - l"' 0(n<3
Calculate.v(n)- x(n) @ h(n) circLrlar convolution. (04 l{arks)

C'onsicleral;ltl fllterivithirnpLrlseresponselr(n):[3,2. l.l]. If theinputis,
r(rr)=11.2,3,-1,2,1. -1,-2,-,1.5,(r,-1.2,0,2,i]. Find the or"rtput y(n). Usc ovcrlap-add

rrethod assunring the length ol'block is 7. (12 Marks)

Thc six samplcs of tlrc I l-point DFT X(k) of a length l I real scquencc arc givcn by
X(0) : 12, X(2) : -3.2 +.i2, X(3):5.3 -j4.1, X(5): f:.5'r-i9, X(7) : -4.1 : .j0.2 and

X(I0) =. -i.l + .i5.2.1)eternrine the retnaining 5 satnples, (04 \{arks)

Detcrnrine complex aclclitions and conrplex rntrltiplications by FFT algorithm and dircct
DIrT. ForN:64, N:12. Find sPcccl intirrovcnleltt fhctor. (l0Marks)

Explairr the aclvantages of F-FT algorithnr over direct DFT rnethod. (05 Marks)

C)ompare DIT I-FT and DIF' itrFT algorithrtr to deterntine DFT. (05 Yrarks)
b

C.

b.

Dclcnlinc thc DFT ol'givctt secluencc x(tt) =

L)c'tcrmine x(n) Iiorn given DIrT sequences

a Dcsisn ri Butterr.rrorth analog high pass tiltcr rnceting thc lbllowing specificatiorts

it i\,larirnum passbancl atlcnuation '" 2dfl
ii) Passband cclge lieclucncy .. 20Oraclr'scc

iii) i\,linin-tttnt stop bancl attcnuation :20dB
i1,) Stopbiirrd eclge fiequency == lO0rad/sec.

b. Dcsign a Chebysheu 16y,pas'-s filter to satisfy the fbllowing specifications :

i) Acceptable passband ripple of 2du
ii) Passt'rand edge frequency 4Orad/sec

iii) Stopbancl attenuation of 20dB orillore at 52rad/sec.
lol-2

(10 VIarks)

(10 VIarks)



i

l0Flt-(r4

A digital lowpass filter is required to meet the lbttowing specifications.

20logrl1(rrl)i,, : O.2x> 1.9328d8

20log lH(cu)1,,, 
:0.6n > -13.9794dts

The filter must have approximally flat frequency rcsponse. Find H(z) to mcct tltc abovc

specifrcations using irmpulse ilvadant transfbrtnation. (12 Marl<s)

fxplain the bilinear transformation, used for transfonning an along filter to a cligital filtcr.

Alio explain tlre mapping o1'S-plane to Z-plane in biline3r transtbuttatiott. (08 ]{ar'lis)
b.

a.

b.

Design a low pass tilter r"rsing tectangular u,indou,. Civen tl-rat cut

co.lro.l/scc arrcl takc M: ti. Fincl thc values of h(n).
t)

ThJhequency response of an FIR filter is given by.

H(ol) = e -"'(l + 1.8 cos3co + I .2 cos 2co - 0.5 cos or)

Detennine the coefficients of the impulse respollse h(n) ol'the FIR filter.

o l'{- lici1 Ltcrrcr

(12 l'lat't.s)

(Otl I{rtt'ts)

a. Obtain

H(z) =

c.

[{(z) =
l+l ,,-t

4

the direct fbnl _- I and fonl -- lI str-Lrcture lbr the fllter given by systertr Iirnctiorr

1+0.42 |

b. Realize the digital filter with system tunction given by.

lf(zt:l+Lr' +\z'+Lr'*\r' *-! r t +2 ".23732
Obtain a parallel realization fbr the system representecl

(06 lla rli s)

(06 !Irrl.s)

by the {trllowing systcln lirrtctiotr :

(Otl l{arl.s)
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* )''. 1' ')

>k*Jrlr+

2 ol'2.


