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N,'B. (1) Question No. 1 is compulisory.

(2) Attempt any three questnons out of the remaining five questions.
(3) Assume suitable data wherever necessary.

1. (a) Determine the fundamental period of the following signals :(— 20

(b) State and prove Tlme Shlftlng and Time Scaling property of COﬂtInUU s time Fourier
Transform.

(c) For the following system, determine whether it is. (i) memory less, (il) causal,
(iti) linear, (iv) time-invariant y[n] X [n¢]
(d) Find out even and odd component of the followmg two s! gnals
(i) x(t) =13 + 3t
(i) X[n] =cos n + sin n + cos (n) sin (n)
(e) Determine whether the srgnals are power or energy srgnals Calculate energy /
power accordingly :
(i) x(t) =0-9 e™tu(t)
(i) x[n] = u[n]

- S -2
2. - (a) Eind the inverse Laplace Transform of s(s + 1)3 - - 5
(b) Letx(t)=1...... O<t<2tand; h(t) =e™ .0 <t <T Compute y(t) using 10
graphical convolution approach. | .
(c) State and discuss the properties of the region of convergence for Z Transform. o
3. (a) AnLTlsystem is cha:acterized by the system function : 10
' Z

H(z) = -

R YS {T_"—Tj
yi Z+— || z—-—
N 4 )\ 4 )\ 2

Write down possible ROCs. For different possible ROCs, determine causality and
statiity and impulse response of the system.

(b) Caiculate Z transform of the following signals : 10
1Y 1\
) x|n :n(———w un]*[—-— ul-n
() xIJ=ni 1 dnlx| =) ulen]

(i) x[n]=1ir -5 uln —10]
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(a) For the periodic signal x(t) = e~ with a fundamental period T, = 1 second. Find the
exponential form of Fourier Series. Also plot the Fourier spectrum (Magnitude and
phase spectrum)

(b) Consider a continuous time LTI system described by d:;t(t) + 2y (t) = x(t). Using the

Fourier transform, find out output to each of the following input S|gnals

() x(t)=etu(t) (i) x(t)=u(t)

n

(a) Convolve x|n]= (-%—) uln] with hijn} = (%) u{n] using convolution sum formula and

verify your answer using z transform.
(b) Explain Gibb’s phenomenon. Also explain conditions ner*eseary fo“*he _.oqvargenca
- of Fourier Series. o .
(c) A system is descnbed by the followmg dlfference equatlon Fmd out its transfer
function H(z). " o Rk |

ybl= 2yl - 1= Lyl 2l e xfl+ Lxp -

(a) For the signalx(t) depicted in the figure given below, sketch the signals :

(l) X (1)
(ii) x (t + 6)
(ii) x (3t)

(iv) x (t/2)
(b) For the penodic signal x[n] given below, find out Fourier Series coefficient :

27:'\ 277: 4r T
x[n] =1+ sin n + 3¢os N+ COS| —n + —
N y N N 2
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