
'lhird Scmester M. Sc. (AE) Examination

DIGITAI, SIGNAL PROCI.]SSING
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I Max. Marks : E0

l'. l'ages : .1

'l'imc I Thrce I{oursl

Notc : (l)
(2)
(3)

2. (a) What do you mcan by

(i) Stability l
(ii) Causality oi a systcm ?

Dctconinc w[cthcr thc fbllowing discrctc timc systcln

y(r) = 3x (n) + cos [G2 (n + l) n]

(b) ObtaiD thc convolution of

xQr- ll, 2. 3. 4. 5, 6) and

h(n) = {2. - a. 6. 8)

Due crcdit will bc given to neatncss and adequate dime[sioos.
Assumc sLlitrblc data whcrever nccessarv.

lllustratc your answer wherevcr ueccssary with the help of ucst sketches.

I (a) Sttrtc and provc Timc Invariant and'Iimc Variant Systcrn and prove that thc

IirlluuiIlg systcms xrc timc vilriilllt u[ timc i vilrianl.

(i) y(n) - c'rnl

(ii) Y(n) = nx(P; 7

(b) Statc and provc any th.rcc propcnics of discrctc convoludon. 6

OR

is stable

'7

6
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3 ..,!:Y lo," and provc eottvt'lttlit,n propcll) (Jl r trxrlsforur

(b) lf x(n) = n2 Lr(n) lind X(z)

oli

1

'l

I l+2t'+12'(ar If Xrr l'-f-2-t-
7 -:"/ l4r, +J

causal signal x(n)

1t t'
\{7) =

1 lt +)tt'
. find x(n)

by Itcsiduc mcthod orrl).

(r) Dctcrmine tho cirruli.u crrnvoiLtrol by using DI;'l and II)FT tncthod of given

scqucnccs.

x(r) = u(n) - u(rr i) .nrl

l1n) = ll. l. 3) 6

(b) Compute thc s-p(Jurt I)l:l ol r (n) and vcrify thc result by IDIrT

It-tt<r,<l
x(nl ={

(3. I < rr < 7 1

OR

(a) Pcrlorm the cilcul.rr conrolutiou and then lincar convolution by using the

mcthod of circulal coDvolulion.

x(n) = 6(n) 6(n.l) + 26(n-2)-36(n-3) and h(n)=26(n) 36(n- l) -6(n-3)
6

(b) Compute 8 point DtrI of thc sequence x(n). using radix 2 dccimation in time

algorithm

x(n) =se5 [[ n] 0<u<Z 7

1

.\

6

.\tt 25-12
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1 (1r) l)cvclop a (lirecl loun l and dircct lbrrn II realisatiou of thc dill-e|cncc
c(luiilion.

v(n)=ho x(u)r bl x(n 1)+b2 x(u-2)

+b-rx(n-l)-ar y(n- 1)

-a2y(n-2) a3 y(n-3) 1

(b) Obt irl a cascadc and palallcl realisatiol of thc systeltr fiurction :

,, l(z rl)lll/l
tlz. O.l) (z + $5) (z r 0-]) 1

()R

8. Determinc thc cocflicicnts of a linear phasc IlR tilter length M = t5 has a

synnuctric unit samplc rcsponsc and a frcqucncy rcsponsc that satislies thc

conditions ;

H
t, Iork=0. 1,2,3
0, for k = 4, 5, 6, 7, 8, 9. l0t5

AIso dctc ninc thc fansfcr lunction and licq. r'csponsc ol the same t4

2rk

{ ){

(s+l) (s+2)

(i) Find H(z) using impulse invariant method.

(ii) II l,-, = 5 samples per second, determine H(z)

(b) tixplain the concept with thc rclation of s-plane to z-planc.

OR

10. (a) An analog filtcr transfer function is given by

9. (a) I,ct II(s) =

1

6

IIl(s) = (s+3) (s+5)

Obtain transfer function H(z) of IIR filter using impulse
translbrmation-

rnvariant

3AR-2542 P.T.().
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I l. (a)

(b)

(b) Derivc thc bilinear tmnsformation
l.

S= I /',-', \,,,a'I \t +z-t/
investigatc the freq. mapping charactcdstics ol bilinear transformation l'rom

s-plane to z planc. 6

lixplain in dctail the up-samplcr used in multirate DSP

llxplain in dctail the down-sampler uscd in multirate DSP

OR

1

12. lrxplain thc polyphase structure for decimeter used in multirate DSI'with suitablc

diagnms. 13

_+l.-

.lAt(-2542 330
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