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PART A
Answer any twofull questions, each carries lS marks.

Duration: 3 Hours

I a) Compute the power and energy of the following signals and check whether they
are power signals or energy signals.

- zht(t)rlnl = GJ ulnl
(ti) y(r) = (1 + e-st)u(t)

b) Given r(t) = u(t I7) + u(t - 1) - u(t - Z) -u(t - g.
Plot (t) r(r - 3) ii) x(zt - 3)

c) Show that any discrete time signal can be represented as shifted and scaled version
of unit impulse function d'[n].

2 a) Check whether the system y(t) = x27Zt1 is
(i)Linear (ii)Time tnvari.ant (iti) Causal (iv) Stable

b) State and prove BIBO stability criteria.

3r a) Show that any signal can be represented as the summation of an odd and an even
signal. Find the odd and even components of the signal,
x(n) = tJ,7, 2,-L,3j.

T

b) Find the convolution ofthe given signals and sketch the results.

(10)

(5)
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(s)

(7.5)

(7.s)

PART B
Answer any twofull questions, eoch carries lS marks.

4 a) State and explain Gibbs's Phenomenon. (5)
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b) Obtain the exponential Fourier Series representation of a fullwave rectified cosine (10 )

function shown in figure. Also draw the frequency spectrum.

3z
.>

phase response) of a system whose (7'5)

the value of magnitude and Phase
5a)

b)

6a)

b)

7a)

??
Find the frequency response (magnitude and

transfer function is H(s) = #. Also find

responses to the following frequencies.

l. CosZt

2. Cos(1Ot - 500)

Establish the relationship between analog and digital frequency' Also show that

the maximum frequency in digital signal domain is a^o, = rE'

Justiff the statement with necessary examples "sinusoids and complex

exponentials are Eigen functions of a LTI system"'

Illustrate the effect of aliasing in time domain with the following signals

x Jt)= cos 6rt, x z(t) = cos L4nt ; x sG) : cos26ttt

What value of ar you select to avoid aliasing?

PART C

Answer any twofull questions, each carries2O marks'

Find the Z-transform and ROC of the following sequence

(7.s)

(7.s)

(7.5)

(s)

b)

c)

(_)l. xlnl = t+,-t, 
3,2,0,LJ

(')
2. x.ril =13,2,-L,-4,L|tYJ

Explain how an arbitrary discrete time periodic signal is represented as a linear (5 )

combination of exponential basis fi*rction. How will you find out the coefTicients?

Find the DTFT of the rectangular pulse (10)

't"1 =[f i'1']J,=ri,
plot the pole zero pattern and determine whether the following system is stable or (7'5)

not. y[n] = yln- 1l - 0.5 y[n - 2] + xlnl + xln - Ll

Find the impulse response and step response for the system

y[nl = xln] + 2xln - r\ - axln - 2l + xln - 3l

c) 'Establish the relationship between s-plane and z-plane'

8_a)

b)
(7.s)

(5)

.r: ( r)
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9 a) Explain with an example the role of Z-transform in system analysis. (5)

b) Determine the convolution ofthe sequence using DTFT (5)

r)
xtfnl=xzfnl=.|1,1,1[

\t)
c) Using z-transform determine the response of the linear time invariant systcm with (10)

difference equation

ylnl + yln - Ll - zyln - 2l = utn - Ll + zuln - 2l

Ifthe initial conditions arc y(-l) = 0.5, y(-2):0.25
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