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Fifth Semester B.E. Degree Examingtion, June/July 2023
Digitat signar 

l"q.$sing r f,___ rTime: 3 hrs. *." Max. Marks:
d'

Note: Answer any FIVE full questions, chog;itighNf ftuA question fffi.each module.
,,-*. "%' '''t,..

M6Htutd-1 .,", ,r'

100

5 a. Compute the 8-pqint DFT of the sequence,

x(n) = {1, 1, 1, ,}#dlb -1, -1, -1}, using DIT-FFT algorithm- (08 Marks)

b. Derive the second order Goertzel filter which can be used for computation of DFT samples.

' (08 Marks)
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I a. Compute the N-point DFT of the seffitgnce, x(n) : an, 0 ( n < N'1, (06 Marks)

b. Obtain the relationship betweep=uDEf and discrete-time Fo,,1gier transform of aperiodic

signals. #t6;i:.= r*.$,,',,, (06 Marks)

c. State and prove the followins+@$erties related to N-point'DFT:
i) Linearity ii) Multiplic{[idf'of two DFTs. 

. ., -]... 
(08 Marks)

.,,*;=.t': .oR ,'l',*'*2 a. Compute the S-point ffi bf tne sequence, x[n] J*{1, 1, 1, 1, 0, 0, 0, 0}. (08 Marks)

b. Compute the N-pgig#bFT of the following:. *r

i) x,(n)=.m],0(n<N- I 'ii) xz(n) = 1,0<n<N- 1. (r2Marks)-('N /'
Module-2

3 a. The 8tlpiitt'DFT of a length - 8 oqsmlex sequencer 
,,,.=. ..

v(n):x(n) + jh(n) is given bY; { j 
dx" .

v(3) : 2 + j6, V(4) : -1-pJ(5) = 4-j ,_,'=t 
'=- 

,#
V(6) : 3 + j8' V(7) : j( "'- '

Without computing IBffi bf V(K) detern-iffi 8-point D{Ts.of the sequences x(n) and

h(n). '".". (o8Marks)

b. Discuss the filtEffi&of long data sequenoes,iising overlap-saVe.method. (06 Marks)

c. Let x(n) be a'.lfili,Glength sequence_\ftith X(k) : (0, 1 + j'' 1-. 1 - j). Using the properties of
DFT, find DFTsbf the following $*l_t+,Bnces:

i) 
.,1r{*),Juv'n 

*(,,) 
=jq:*;j 

='".(;");<1r, iii) x:(n) = *((n - 1)), (06 Marks)

ri':'r,*' 
oR""'-

4 a. Why do we adopt FFT,aigjliithms for the computation of N-point DFT. (04 Nlarks)

4 "'Perform x(n) * h(n) {i?r the sequences x(n) ind h(n) given below using overlap-add method:
tffil(n) = (1, 1, 1) ,,==dW'*'*(n) = (I,2,0, -t 4 2, -1,1,-2, 31 2)"1;-3)

Consider the injjial data blockspike'$be 6. (08 Marks)

c' Prove the followrng : 
, u ,, r I:r, ,)i) DFr[(n)w;"]ffizll,- tD Xl*(n)l'=*!l.to,1' (08Marks)

*"; Module-3



c. In the computation ofN-point DFT using FFT algorithms, how many

i) Complex multiplications are involved?
ii) Complex additions are involved?
iil) Real registers are used?

L7EC52

(04 Marks)

(08 Marks)

(05 Marks)

(08 Marks)
analog low-pass

6a.
b.

c.

ttL) I\wqr rvSrorvrr srv urvs.

iui Butterflies (basic building blocks) are used? *.i-G. '''ffi;"-++iff,,,t =
OR 

,,16, 
i:,:,"i-;;"r'

Develop DIF-FFT algorithm for the computationffi ,,S:point DFT.
Write an explanatory note on Chirp-z transform.

Find the 4-point real sequence x(n), if its ,-pornt DFT samples are x{0}l;
X(2\ = -2. Use DIF-FFT algorithm.

(07 Marks)Write an explanatory note on Chirp-z transforlhrr.-.

Find the 4-point real sequence x(n), if its -poi5t DFT samples are X{0),,,= 6, X(1) : -2 * j2,

X(2) : -2. Use DIF-FFT algorithm. ir".:i:

Butterworth filter. 
-*,,==i,,,,,,i 

* 
,, 

', , (08 Marks)
,]

c. An analog filter has 6,-eri$Xnsfer function, H"(s)&. Transform Hu(s) to a digital filter,
,s +2

H(z), using irnXypuariance technique. Coq:fder the sampling rate tobe 2Hz. (04 Marks)

oR"
8 a. A digital lry4br filter is required to me'Et'=the following specifications:

Monotoutc-fa5sband and stopband= -{

-3.01.dB'Butoff frequency of .&{i++srad. And, stopban$g-attenuation of atleast 15dB at

0.75Ettd. Find the system fune.ioryTI(z) using Biline66%,A sformation. (12 Marks)

b. Obtain a parallel realization fo;tffdtransfer functi-gnffi given below-' ,

H(z) = ;=i'i 
ru' 

.* 
#:" (08 Marks)

tt&. .ii
n lt&

*,;,,,m,9 a. A filter is to b€,d$signed with the
+'

,iL

",_{ry1:li:: :::, l..r$ *,j , 'i$W "

Use g.,rdhtangular windoy$-,a*itn the relate$Fl'fl. filter and find its frequency response.
(10 Marks)

b. .Write the relevant.q"diffi-ffi%nd stop U*p*Ai*e*ations obtained from following windows:
i) Rectangular 

" d.}fra ing iii) Elsqihing. (06 Marks),::.i;4..tungu1ar gil},frattntng iit) Elgqthtng. (06 Marks)

.. Realize on FIR nft.. *itft system functibn, H(z) = t + !r'' * )r'' *!rt . (u4Marks)

10 a. Realize thb*.Jfl[ear-phase FIR filtee"having the following impulse response:
ll'lh(n)=6(n)+aUfn-t)-*A(n-2)+AUtn-3)+6(n-a). (06Marks)

b. A three-stage FIR latti&3tructure has the following coefficients: Kr : 0.65, Kz: -0.34 and

Kr : 0.8. Evaluate its+impulse response by tracing a unit impulse 6(n) at its rnput through the

lattice structure.,,AJsp, draw its direct form-I structure. (10 Marks)

c. The frequency-.iesponse of an FIR filter is given by H(w) = s-j2w (1 + 1.8 cos 2w + L 2 cos w) .

Determine irppulse response coeffrcients o{FIR filter.

iirflu.'' '

***{.*
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(04 Marks)


