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Fifth Semester B.E. Degree Examinati.on; ec.2018/Jan,20l9

Time: 3 hrs.

Digital Signa! nrqp'e6sing

.-. f.'t-*** *.,.Max. Marks:loo
Note: Answer any Flv&fulfluestions, selecting@M

ut least TWO &ffiions from each parti,*:*'
*4h,-
PART _ A

4^, 1*
1 a. Find the DFT of x(n) = cosrooglkh6re oo = frao (05 Marks)

b. Derive the relationship betweeu+'DFT andZ.T. (05 Marks)
c. Find the DFT of the sequ'Ende "::iii,,,Jii;,(t. o<n<2 ": "a

-(r) = 
t;, *n-.^** for N = 8 and *: O 

._{*plot 
magnitude and phase spectra.

,, -, 
'

2 a. State andffiVf time reversal property o-fbFT. (05 Marks)
b. Find the$ilifCular convolution of the sequences x,(n) = {ii..r, ,, 1} and xr(n) = {1, 3, 2, 21

using c6ntric circles metho{,.,Vgiify the result using DFI-IDFT method. (08 Marks)
c. Let X(K) denote the 14 point'DFT of a real valu@ffiquence x(n).pf length 14. First 8

samples of x(K) are givep*by.x (0. .....7) = {,L3lrt"+,$ ,3+j4,1-j51",*'t"j2, 6+i3, -2-i3, l0}.
.,:::r;::,,:.'-il f 'u ". 

i'' d'"**rh 13

Find the remaining samp[es of x(K) and aho Saflfitrte (i) x(0) ffuttb (iii) Ix(n).-il 
" 6;qq','., ,u n=0

,,:.. # e;r-ff;"r ,.,,,,,i,,;h (07 Marks)
P -,;'i '!

3 a. Consider a nffillfter with i*prt#qd;ont. h(n) = {3, 2, l, 1}. If the input is
f .'i

x(n) = {1. 2.5:,.3. 2. l. l" -2. -3;-rua*5;. -1.2. 0.2. | };,"gtnd the output. Use overlap save
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b. Briefly*ra#ilain the necessity- iif FFT algorithms. What are the properties of twiddle factor
use{fu+ fT algorithms, (08 Marks)

4 a. .Uufig DITFFT ,{ffi#[f,-, find the DFT of the following sequence

"+'x(:n) = {1,2,3,4,4,3,2,1}. (o8Marks)

6s*,'With necessary equations and block-, diigrams, briefly explain chkp-z transform and
''. Goertzel algorithffirr" (12 Marks)

t

,t& i,, " ' PT PABT * B
5 a. Derive expr6$'sions for order and cut-offfrequency of a Butterworth filter. (10 Marks)

x(n) = {1, 2,*5i".=,3,2, l, -I, -2, -ffiUay6; -1,2, 0,2,,,,.1};,,.find the output. Use overlap save

method and essume the length o,(thH$lock as 9. .:::i:::,.,':;",rr,, (12 Marks)

b. Briefly discuss the design.Cteps involved in the design of Cheybyshev filter (type-I).

6 a. Obtain the cascade antl parallel realization for the system function given by
rrr]111l1]W&.i,

i'J\',,q1,I H(z) =
&

.*....",;tl,,.

'i_"urb

t+Lz-'
4

(10 Marks)

['. i")(*]z-' .1"')
I of2

(08 Marks)



c.

7a.

.+*vH(z): (l + 0.62-1)s. Realize H(z) in:

D direct form .. w
ii) As a cascade of first order sections only ,"-,e'y#
iii) As a cascade of first and second order sections 6ffi (08 Marks)

Realize a linear phase FIR filter with H(z) = 1,-+' '-- !'-' *!'-t * 
'-o 

' (04 Marks)\/ 
i4 8 4 
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A LPF is to be designed with the followffidesired frequency respogffil""

-- . izr- le-iz'' loll<% h;''
H, (eJ') = {'rd\Y'Lo; 

/a<lrol(ir&i
Determine the filter coeffrciengmfu(S and h(n) if a rectanguffipiindow is used. Also find the

frequency response- .*gsHJ **J (10 Marks)

10EC52

(06 Marks)

the following

(14 Marks)

b. * pdhry?ffi fiher with a cut-offio$r.n y *" =Lz. The design is to be

;r,."' W , t :-. - , .--i" 
L 

/in rr^-r--\
done based o, teque*iqpWLphng technique. u ;-"t"' (10 Marks)

d*-,,,.rt't d
8 a. Find the T.F. of.tl&&iligital filter using impg$g.invariance technique

I " 
.',Hffiq{;

H(s)=*'8ff,u "''i
' ' 

.,$(9 
+ a)' +b' 

., ^., _-b. Determind, tl$' system function f(4) tif a Chebyshev filter type-I to meet
.d\' ,.,,:_-_ ,-b ;

sDeclticatlons.

i) Passband ripple < 3 dB t ,, . ,. n"
d *'lis+ ,iii) Stopband attenuation > 20.dB i .'' *,,m,

iii) Passband edge = 0.3.m#d/sample f,*r;# d";;]
iv) Stopband edge = 0:'Qjfuad/sample. .,,,,,,**4

hnique andffi;t = I sec. i., s'Use bilinear transformatioh tecl
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