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QP Code : 591402
(3 Hours) [ Total Marks : 80
N. B.: (1) Question No. 1 is compulsory,

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

th

1. (a) Justify the need of z-Transform for the analysis of DT syst&;;n ang

Laplace Transform for the analysis of CT system in transform domain,

(b) Show that the O/P of LTI system is linear convolution of m;ml Signal S
x(n) and impulse response h(n).

(¢) Find the autocorrelation of x(n) = (0.2)" u(n) and comment .,.:n the value
of autocorrelation function at n = 0. :

(d) Derive the expression for power of a periodic agnal uﬂmg Parseval’s 5
theorem. Calculate the average power of the folln‘@imb signal x(t).
x(t) = sin(3000 mt) + cos(2000 wt) '

h

2. (a) Classify the following signals as penomf.[Ntm i)eriudm If periodic then 4
find period. |
(1) x(1) = 12 cos(3t) + 31 bln(?tl
(i1) x(n) = 2.3 sin(0.4 ©tn) + 4 5 c&ssu 11‘511}

(b) Classify the following sqgnahds energ}r signal/power signal/neither 4
energy nor power 515_:!131
(i) x(1) = e 2 u(th
(ii) x(n) =nu(n)s

(¢) Classify the followitg systems as linear/non-linear system, 12
Time 1nvananiﬁqzn~f: wvariant system, Static/dynamic system
dx(t)

(1) :f(t) =4 ""ﬂ +2 =

(111 yLnT‘ ﬂ£{2n} +x(n—1)+ 10
3 {8 ;,-_;:;@thar.z- X, (t) = ™ 0<t<T 16

x; (1) =1 0=t<2T
"qrfc-nn the convolutmn of x,(t) and x, (t) using Graphice! method.
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(b) The signal x(t) = 10 sin (720 ©t) + 40 sin(480 =t) is sampled with 10

(b)

sampling freqency Fs = 600 Hz and the sampled signal 1s upscaled by
a factor of 10 as shown in figure below
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Find the reconstructed continuous Time signal y{t) uswm ideal
interpolation technigue of reconstruction. -

The Differential equatien of system is given below

d’y(t)  , dy(0) dx(t)

+4 +3y(t + 2.x(t
e % y(t) = o x(t)

(1) Find impulse response of system. 5
(11) Find step response of system. 3
Determine the compiete respnns& of the system described by the 10
equation
d?y(t) o dy(t) d x(th

+5 +4y(t) Ng=-28
dt? dt y(H dt
With initial conditions y{0) =0
EX(_Q[ <
and input x(t)=g" u(t)
Consider@ DY system as shown in figure below 10
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Given that h,(n) = {1, 2, 4}
T

h,(n) = u(n) — u{n - 3)

hy(n) = 8(n - 1)

h,(n) = 8(n) + 28(n —1) + 38(n — 3)

Find overall transfer function of system. _ 0

(b) A certain LTI system is given below O

3—4z7"
1-3.5z  +1.5272

@
Specify ROC and determine h(n) for the following case :%
Case | System is causal ‘\

H(z) =

Case 2 System is stable 10
(a) Determine the Fourier series representatior: periodic pulse
function given below with period T = 1 d pulse width
T = 0.25 sec. Plot magnitude spectrum. @
14 Q
10

(b) Find Fourier traﬁ%:f the following signal using properties of

Fourier Tranct:
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