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i) Circu{pr time reversalI t \/rlvl{pr Lllllv lL Y vr Jcl ',, 
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ii) Circular frequency shift
iii) Pa#'E+al's theorem. ,,"'',',,. ' 
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If X(k) is the DFT of the se@nce x(n). Determine the N point DFT of the sequences

convolution. 
,-:i::_.: 

r:,ii.

Module-3
Develop 8 - point DIT - FFT algorithm.
ComnLll T of the sequence x(n) = U,2,3,4,4,3,2, ll using DIF-FFT algorithm.

(10 Marks)
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Fifth Semester B.E. Degree Uxaryffi#ion, Feb.lMar.2022

Digital Signal PrbEessing (',!

Time: 3 hrs. 
'x u "#;. Marks: loo

'!i11,., I .,1:"

Note: Answer any FIVE full questiondi"thoosing ONE fuA questionfrom each module.

Define DFT. Establish the rel@nship of DFT with z-transform and DTFT. (05 Marks)
Compute the DFT of the sequendes :

2n.i) x(n) = coslkol]

ii)xr(n) =6(n)+2$fu s1;+36(n -2)+45(n-3). ,rr' (l0Marks)

Determine the i4$hrpe FT ofthe sequence yG) = LO,2 -2j,0,2 + zjl. (05 Marks)" L"+ - '*.- :.
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Evaluate '"'iircular convolution o{"the following two sequences using concentric circle
me*rod;. '1t" 

, 'ryutnr, *,jili..,,

ThefirstfivepointsofeightpointDrTofarealvaluedsequenceare
(0.25, 0.125 - j0.30,0,0.125 - j0.05,0). . '",

Determine: ' 
'

?7
i) Remaining points i0 x(0) iii) x(a) iuJ,iXx(n) v) f lx(n)[' . (10 Marks)

E=0 n=€i::ll"';''='i

Module-2. ,ilF
State and proyg fie following propeltils of DFT

(08 Marks)

.:.;.' . OR
a. How many complex multfuilteations and additions required for computing DFT using direct

DFT and FFT algorithm forN: 512. (06Marks)

b. Consider a FIR filter iv"ifh impulse response h(n) = 13,2, l]. If the input sequence

x(n) = {2, l, *I, -?, -t', 5, 6, -1,2,0,2, I ] using overlap save method. Use 8 point circular
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OR
Perform circular convolution of the sequencesl&@J--L [1,2,3,47 andh(n): [], 1, 1, 1, ]
using DIF FFT algorithm. ;., . ** :::. (10 Marks)

With relevant equations, explain Goertzel,,q.ffiirp Z- transform alg (10 Marks)

S&4uIe-4 .P

Design an IIR lowpass analog butter,wCirth filter that meets folfgwing specification.

t7EC52

(12 Marks)
0.8 <lH(jo)l <1 for 0 <fr#:0?rr:

lH1.;o;l<o.z for o.6n*O' n

b. Let H(s) =;r#;@nt the transfer tunctrpn low pass filter with a passband of

1 radlsec. Use frequrgnefftransformation to find the tiUnsfer function of the following analog

filters. -,,;l 
*'u:,

i) A lowpass fitte'B wrih passband of 10 ra{se;6'+nr'

ii) A higfi pasq filteiwith cut offfrequencfu$i'0 rad/sec. (08 Marks)
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J; On
8 a. Reald;the'thlt". described the transfg-r function : ;,l,(*.,,,

h -,1/ .-,1 { 
""

H(z) = Yl /+' t '
I t t ,\ / 1/ .: 1/ .\ i--\-/ 
lr* %, 

,) (, + /2* + %,-,) :^ '

Using cascade and paralls*rfitrm structure. ,;t.,, 
: ,,"" (10 Marks)

t .-.,'t n. . Ib. The system function o,f an analog filter is,'l, n as H"(s)=G$G+2r. obtain H(z) using

impulse invariaffid bilirr"ur transform method. take sampiiflg'frequency of 5 samples/sec.
(10 Marks)
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a. Real?gf,IR filter with impg,lse rdsponse h(n) = U':"2,3, 4,3,2, 1l using direct form and

linear phase structure. ..r {, (10 Marks)

b. R** direct form I and Effft#ti structure for@dffilter given by
) -al I

y(n) = x(n)+ix(n-l)+ jx(n -2)+;x(n -3). (10 Marks)
J .t" 4 3

,,"'"i1,,rr...;,'t' ,*1ry'- 0R
a. Name anffiui,:fypes of windo#'euied in the design of FIR filters. Write the analytical

equations and,draw the magnitude iesponse characteristics of each window. (08 Marks)

b. Determine the filter coeffrcients h6(n) for the desired frequency response of a lowpass filter
given by

(
l"-.ir, frr. _I <, < I

H.(ej',)=l 4 4q\'I 
o for .n3;o;<nt4

Also determine h(n) and frequency response H(J) using Hamming window. (12 Marks)
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