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1. Solve any four:- [20]

(a) State the condi~ions which are required to be satisfied by function f(t) for Fourier series to

exist.

(b) Define ESD~nd PSD. What is the relation of ESDand PSD with autocorrelation?

(c) Calculate average power of the given signal

x(t) = 3C05(Swot)

of sine function. It) [10
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2. (a)Derive the relation between Fourier Transform and Laplace Transform. Find the inverse

Laplace T.ransform of the following signal, [lOJ
XeS) = 25 + 4/ 52+45+3 for all possible ROCs.

(b) For the following signal, Show that the Fourier transform of periodic Gate function is a form

~
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3. (a) Convolve the following ~igiials:
'£.c.-t)



y"(t) = 4y'(t) - yet) + 4x'(t) + 2 x(t)
Determine impulse response and-state variable model of the system.

(b) State initial and Final value theorem of Laplace transform. Also find initial and final value

2(s2+1)
X(s) - ---- [10]

s(s+2)(s+5)

5. (a) Find the autocorrelation, PSD, and power of the following signal;

X(t) = 6Sin2t

(b) Find the exponential Fourier series'expansion of the following signal,
. ~-6) _ .
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6. (a) State variable model of the system is given as follows, [12]

[ xloCt) J =
~~

lJ lX1Ct)J r0 J-3 xZ(t) + 1 · r(t)xZe(t)

[Y1Ct)} = L~oJ lX1Ct)] and X(O)T =[1 1JyZ (t) 1 xZ(t)

Determine response of the system to unit step input.

(b)· Find the Laplace transform of [8]
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7. Write short notes on the following:

(a) Rayleigh's energy theorem

(b) State transition matrix

(c) Energy signals Vs Power signals

(d) Random processes


