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FOURTH SEMESTER B.TECH. (ENGTNEERING)
D(AMINATION, JUNE 2OO8

EC/AI/IC 2K 403--SIGNALS AND SYSTEMS

'T'ime : Three Hours

(h) Frrr f,he ,systems represented
(i) lincar ; (ii) time-invariant ;

,.j) y(r) = 10 x(t) + 5.

dv0\(ir) '2i * tY(t) = Y(11

(iii) .y(t)'= exp {r(r)}.

triV lt''.,;.
-ZTS'-

Maxirnum : 100 l{arks

Ansuter all que.stion s.

I. (a) Determine whether the fcrllowing signals are energy or power or neit,her :--

I r(r) = i0exp[l(rCrnt " 10) 
|

-%\
I

(b) Explain about (l) causality and (2) rnvertability of a system.

(c) State and prove integration property of Fourier transform.

(d) State sampling theorem for low-pass bancl linrited signai and explain.

(e) l)erive 
"he 

ttecessary and sufficient condition for IllB0 stability c;f arr LTI system.

r0 Finrl the discrete Pourier selies representarit,n of r:(n,) = {1,0, l, t)} with l)Lrrro,l N =,1.

(S) Uxpiain the ploperties of region of convr.rgen{le oi Z-transform.

(h) A svstern is described by t.he diJfererrce equatron :

.1,(n) - 0.5.1(rr - l) + r(rr) .

I"in,l its system function and plot pole.zero rliagrrnr.

(8x5=4Urnarks)

Itrl Show that ccnvolution operation obc,r's (i) cr:mmutative property and (ii) associative property.

(?+8= lSnttrk:'
Or

by following functions, deterrnine whether every sl,stenr rs,

and (iii) causal.

(;ix5=l,l->rnarks)

Turn over

2 x(t) = Ssin (2nt
,+
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lII. (a)

lV (a)

v. (a)

(bi

t

,t
(i) @e a**proee Parsavel's theorem for deterministic energy signal

(ii) $tena.end prbrae *fy t{EFo Frcperties of Hilbert transforur.

I2 x(n\ = 2 - tn, l,l< 4

= 0 , lnl>4.

A system has the irnpulse response h.(t'1 = 1,n exp(-4 nt) u(t'), where u(t) is unit step signal.

and input to the system is dt) = 4 cos (4nt) + 4 cos (l2r[). Find and plot the arnplitude and

phase spectra for the input and output signals of the system.

(i) Determine the discret€-time Fourier transform of the fullo*ing signals :-
1 r(n)=2"u(-n).
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(t] marks)

(7 marks)
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. (8 marks)

(7 rriar'!<s)
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(b)

(ii) I)etermine the inverse DTFI of X(u.) _= cos2 (ur)t si,r2 (3r,o).

, ()r
f)etermine the transfer function of the -system described by the differential equation :

W* 64Q + ev(rr) -,1:41 $Y!r! " 2-r(r)
tltz d.t " r \' ' dr2 dr. d'\ \v/

and hcnce find the output of the systerq fbr r(r) J u(t)by assurnin g zerainitial condir rons.

(i) State and prove convolution property of Z-transform. (l; rnall.. ,

(ir) Determine Z-transform of r(,) - f ll" cos(ruorr.) u(ru).
\z)

0r
(b) I)etermine the impulse rlesponse of the system having differehce equation :

"(r)-l 
I- 4t@ - l) + 
i.r(z - 2) = r(n') + 'r(rr' - l)'

(7 malks)

[4 x l5 = 60 nrarks]


