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Siate and prove the causality and stability property of
LTT system. i0
Detine transter function. Find the transfer function of
the system described by the foliowing differential
equalion :

¥

| d
¢ ¥+ —y{0) + 24y(1) :J—dx[t]+3x{_l}
dt dt

with zero initial conditions. 10
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Note : Atiemprfive questions in all, selecting at least one question

from each section.
Section-1

1. (a  Explaineven and odd signals with examples. Find the
even and add components of the signal :

x (=7 +5C+2t+4. 5

(b)  Find the Fourier transform of a unit step function. 5

(c)  Explain the time-shifting and frequency shifting

property of Fourier transform. 10

2. (a) State the Convolution theorem and give its significance.
Prove the following properties of convolution :
()  Dastributive property, and
(1}  Associative property. 10
(b) (i}  Explainthe Dirichlet conditions for convergence
of Fourier transform. 5

(1)  Defermine the Laplace transform of tsint. 5
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5. (a)
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Seclion-2

State and prove sampling theorer. 10
What is discrete time decimation and interpolation ?
What is its significance ? Mathematically show the
effect of decimation and interpolation in the frequency

domain. 10
What 1s PDF ? How do we get PDF from probability
distribution function 7 10

Find the inverse z-transform of

x(2) = l—z_+z'

(I —._j—z' Y{1=2z7")(1-2z™")
withROC 1 <lzl<2. 10
Section-3

What do you mean by causal and non causal system
and lines and non linear system ? Given a continuous
time system with input x(t) and output y (t) refated by

vty =x (sinft) ). Find the following :
{1} Isthis system causal ?

(i) Isthis system linear ? 10
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) Write a note on the following :
(it SISO
(i) MISO. i0

()  Forthe following input output relationships, determne
" whether the corresponding system is linear, time
invanant or hoth 7
i) y{=tx{-1)
(i) yin}=x*{n-2] 10
(b) Determine whether the system described by

yi{ty=cos (x(t))is:

(1) Memoryless (i) Stable
(iit) Causal (iv) Linear
(v} Timeinvanant. 10
Section—4
7. (a3  What do you mean by transfer function ? 5

(b)  What are thc advantage of using state variable
technique for system modeliing ? 5
(¢)  Consider a stable LTLsystem that is characterised by
differential equation :
—d— y(t)+ 4.£y{t] +3y(ty= E—.‘;il‘} +2x{t).
dt dr dt

Find the impulse response of the sysiem. t0
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