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. (3 Hours) [Total Marks: 100

N.S. (1) Question No. 1is compulsory.
(2) Attempt any four questons out of remaining six questions.
(3) Assume suitable data if required.
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2 (a)
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3(a)
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(c)

Sketch the single-sided and double spectra of

x~t) = IOCO{ 28 t + :]+ 3Sin[ 68 t + 2;]
What is Gibb's phenonmenon .

(d)

Determine whether the following signals are energy signals or power signals and evaluate their
normalized energy and power .

(i) x(t) = rec{.!..-

). ~
(ii) x(t) =cos2(mot)

Determinewhichof the followingsignalsareperiodic.
(i) XI(t) =sin IS8t (ii) x2(t) =sin 201ft

Sketch the following signals

(ill) X3(t) =XI (t) + xi (t)

(e)

(i) x(t) = n(2t + 3)

(ill) x(t) =COs(208t - Sn)

(ii) x(t) = 2n(t -~)
(iv)x(t) = r( -O.5t + 2)

.21th
J-

Showthat the sequence e N is an orthogonalsequence,periodicin N.

(b) Expand the periodic gate function sbown in fig by the eXpoI!entialFourier series and plo! the
frequency and power spectnun.
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In the aboveexample(Q. No.2 (b», whatis the effecton the spectrumifperiod T becomeslarger
and larger. .

t

Determinethe outputresponseof thelow-passRC networkdue to an input x(t) =te RC by
convolution. .

R

x( t) = e-VRC
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(b)
(c)

Findamplitudeandphasespectrwnof the timeshiftedunpul$esignal f(t) =108(1-2)
Find the Fourier Transform of the signal shown in fig.

t
-2 -1 0 1 2

4. (a) Obtain inverse z - transfonn of the following X(z)

.. X(z) = z+2
. 2%,2 -7z+3

(Ii) Izi< ! (iii) 1< Izl< 3
. 2 .. 2

(b) Derive the relationship between Laplace Transform ana Fourier Transfonn.
(c) Compare Discrete Time Fourier Transform and ztransfonn

A Dgp system is described by the linear difference equation
yen) = 0.2x(n) - 0.5 x(n- 2 ) + 0.4 x(n-"-3 )

Given that the digital input sequence { - 1, 1, 0, . 1 } is applied to the DSP system. detennine the
corresponding digital output sequence.
Prove that tinear Time Invariant ~stem is stable if its imputse response is absolutely sumtnable. .

A discrete time signal is given by x(n) =A,."J n 48 ) . Determine the period of the sequence and
~~ 21 .

sketch the sequence for the variable n for two periods. '

if the ROC's are (i) Izl > 3

5 (a)

(b)

(c)

6.(a)
/

Find Laplace Transform of f(t) =e-4tu(-t) + e-6tu(t). D~s the LaplaceTransformexist? Showthe .

ROC. .

1
If F(s) =

.(s+~Xs+.3) -

.(i) Determine the final value by application of final value theorem.
(ii) Verify the results by finding f(t)
List properties of Laplac~ Transform

(b)

(c)

7 (a) Develop the block diagr8II1state variable model of the system described by the differential equation
. d2y( t ) 3dy(t )

.

. + +2y(t) =u(t)
dt2 dt2

where y(t). is the outputand u(t) is the input

Find the state transition matrix eAt for the system, modeled in state space whose matrix is given by

A ~
[

0 1

]

.,

-6 -5 .

Definestatetransitionmatrixfor a discreteandcontinuous time sYstems.Explainits significance.

(b)

(c)
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