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N.S. (1') QuestionNo.1 is compulsory and answer any four questions out of remaining.
(2) Assume suitable data, ifnecessary withproper justifications.

1. Attempt any four of the following:-
(a) Find whether signal is Energy Signal or Power Signal. Find corresponding Energy/Power-

x(t) = u(t) - u(t - 10)
(b) Evaluate the following:-
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4 1

f (2 + t2 )8 ( t - 1 ) + f t2 8 ( t + 4) dt.
-2 -1

(c) Find whether Periodic or Aperiodic Signal, if

(i) x(t) = ej( x/4)1

'- (ii) x(t) = sin(12 7tt) + 2 sin (18 7tt). .
. (d) 'Classify system as Linear/Nonlinear, Causal/Noncausal, Time variant/Timeinviuiant, memory/

~~~~ ..,

(i) y(t) = x(-t)
(Ii) y(t) = 2 x(t) + 3. . '. . .

(e) What is the condition for sy!>temto be stable in time domain? If h(t) =e-I u(t), find L.T., Is th~
system stable in Laplace domain?

.?""'~.
------<

(a) Plot x(t) =4r(t) -' 4r(t - 2) - 8r(t - 5) + 8r(t - 6).
(b) Perform convolution in time domain (do not use Transforr;n)

if x(t) = t u(t), I h(t) = e-I for t ~ 0 '.
= 0 otherwise. '.

(c) State and prove modulation property in Fourier Transform..
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3. (a) Signal X1(t) is shown in figure below: Sketch and label the following signals :-
. (i) X1(t)'U(t) . (iii) X1(t+ 2) - X1(t- 2)

(ii) x1(t) u(-t) (iv) X1(-t - 2)
/
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0 \ 2.. ;:

(b). Express X2(t)as shown in figure in terms of steps and/or ramp. 4

,-..

X~(-t.)
~ 1- . . - -- - .

2..

D 2. 3 A &: , -c
(c) State Initial and Final Value Theorem in Laplace Transform. Also find initial and final value if -

X (S)= S + 10 .S2 + 3 S + 2

4



4. (a) Find exponentialFourierSeries expansionfor the signal shown below. Also find corresponding coefficients
of trignometric Fourier series by using the relationship between Trignometric and Exponential F.S.
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(b) Prove that set of signals { sin nroot} forms an orthogonal set over the interval { 0, 2rrJroo} 5

"(c) If x(t) J::.S X(ro), then prove that.

If ~t x(t) ~ Oro)X(ro).

5

5. (a) Find Laplace Transform of following signals :-
(i) x(t) = sin (2t + 35°)
,(ii) x(t) = (2t - 1') u(t - 2)

(Hi) ~t [2 cos(3t) u(t)] .
(b) The liP signal toan LTI system having an impulse response h(t) is x(t) = est. Show that alP of the

system yet) is given by signal yet) = estH(S).
(c) . Determine Inverse Laplace Transform of -
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e-4s
X

e
S) -

- 52 -2S-3

for causal condition? Is System Stable?

6.. (a) Find Fourier Transform of Gate Function.
. (b) Using Result in (a) and not otherwise find Fourier Transform of -

(i) X1(t) = oCt) (ii) X2(t)= A.
(c) Find Fourier Transform of single sided exponential using above result. Find Fourier Transform of

. .
h(t) = R~ e-t/RCu(t). Also find its magnitude response by c~nsidering RC = 1:
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. 7. (a) Find zero i/p response, zero' state response. and total response of the system. If-

d2 d
dt2 yet)+ 7 dt yet)+ 12y(t) = u(t)

subjected to initial condition

. y(O-)=2 and ~y(t)LO,.=.-4.

(b) Calculate the state vector for the LTI system whose state variable model is given by -

. 10
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[~1(t)]=' [
-1 0

][X1(t)

]
+[

1

]r (t)
X2(t) 0 -2 X2(t) 1

where r(t) is the. unit step function occuring at t = 0 and xT(O)= [ 1, 0 ] .


