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N. B. (1) Question No.1 is C2-nwylsory
(2)Attempt any four questions ou~ of remaining six questions.
(3)Assumesuitabledata if required .

1 (a.) Find evenand parts of the signal (ZP)

x(t)

Ij/,,- -
~t

r
(b) Detennine whether or not each of the following signals is perlodic~ If periodic, determine its

fi.mdame~ta1 period."" .

@ x(1) =[ co{2t- ~)J

en) x(n) =sin ( 6; n+ 1)

(c) For each of the following input-output relationships, determine whether the corresponding system
Islinear, tim~ invartaht or bolli. " !""

(i) y(t):; t2X(f-1)

(ii) yen) =x(n + 1)- x(n -1)

..... (d) Show that the necessary and sufficient condition for a relaxed LTI system to be stable under
Bounded Input and Bounded Output sense is

n=tO

Llh(n~ <00
II=tO

(e) Impulse function has uniform spectral density over the entire frequertCyinterval. Justify.
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2 (a) The current in an inductance L =Q.01Hhas a waveform as shown in Fig.Obta4t the trigonometric
series for Vr.,the voltage across the-inductance. (s)= 5-00rad/s. (8)

i

wt
-r. 0 2..

'.

~ , ii

(b) Find out the Fourier transform of darriped sinu!,oid shown in fig.
x(t)

(~J

0

A
~.

t

(c)Detennine the function f(t) where Fourier Transforin is shown in fig. (6)

8( CJJ)

o!i --~o u>o

,(J) ,...

~

-

3 (a) A rectangular fi.u}crionf(t) is defined by

{

I. (0 < t: -< -rr)
f( f) :=: .

. - I ~ (7T < 1.< 217) (10)
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f(t}

1

T-f ,.2..1T

. i~~'"

-I

Approximatethis funcrionby a waveform sin t ~ sin 2t and sin 3t.. Also detennine the mean square
error.

0 \

(b) Detennine the steady state and transient resportses of the system characterized by 'the difference
equation yen) =O.5y(n-t) + ~(n» when the input si~al is) 'x(n) =.10cos(7m/4)u(n). The
system is irtitia11yat rest ' (tU)

4. (a) Convolve x(n} =Gru(n} with h(n} =Gru(n) and verify your answc;r using 2 txansfutm.(8)
(b) Derive the r~lationshipbetweenLaplaceTransform and Fourier Transform. ,(6),
(c)Explainthe relationshipbetween DiscreteTime FourierTransform and z transform (6)

5. (a) For a LTI discrete time system if the system impuls~ response is hen) arid the input sequence is
, , x(n) show that the output is givenby the discreterimeconvolution sum as

co

yen) = L x(k)h(n-k)
, k=-<o , ,

(b) State and prove the expression for nonnalized power aJ:ldnonnalized energy of continuous time
signal x(t). Periodic signals are always power signals.Justify (9)
(c) Prove that for discrete time signal to be periodic) its frequency mUStbe a rational number. What is

, theminimumandm~um rangefor discretetimesinUsoidalfrequency?Whatis,itsunit?, (5)

(6) -

01

::

6. (a) Find Laplace Trartsfotm of J(t)':;; e.-4t,,(-t)+i1-6tu(t). 'DoeS the Laplace Trans£Pqu ~tP at1pw
~OOC '~. '

1 '. ,

~) If F(s) =(8 + 2)(s + 3) , (8)
(~ Determine the final value by application of final value theorem"
(it)Verifythe resultsby findingf(t) .

(c) List properties of Laplace Transform (4)

. 7 a) Obtain the state variable model of the following system.

[TURN OVER
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Y(s} 6'--
. U(s) -$3 +682 +Hs+6 .' ,

I , .

(b) Find"the stat~ transition matrix eAt for the system, modeled in state space-whose matrix is given by

A =
[

~ 0

]
1 1-- -
2 2

(c)Definestate transitionmatrix for a discreteand ~ontinuous time sy~tems.Explain its significapce.
. (4)

(8) .

(8)

~,

'"
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