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BT-4/M-20 34106
SIGNALS AND SYSTEMS
EE-206N
Time : Three Hours] [Maximum Marks.: 75

Note Attempfive questions in all, selecting. ainéeast
guestion from each Unit.

Unit |

1. (a) How to represent even and odd signals ? Give one
example each. Show that the product of two even
signals is even signal or product of two odd signals
is everasignaind produdf aneven anddd
signan-s odd-signal.

(b) Given the continuous-time signal specified by :

@ | -1<tl1

x(t)=.... .
Le0 otherwise

Determinghe resultantdiscrete-timeequence

obtainedby uniformsamplingof x(t) with a

sampling interval of (a) 0.25 s, (b) 0.5 s, (c) 1.0 s.
(c) Show that complex exponentialsequence

x[n]=¢/® is periodic onlysj2 Zis a rational

number. 5+5+5
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2. (a)

Consider a continuous-time system whogs input

and outpyftt) are related %QJr y(t) = x(t)

where a is a constant.

(a) Fingkt) with auxiliary condition y, and

x(t) = &bt u(t). 5
Consider the system shown in the figure. Determine
whether it is a :

(i) Memoryless (i) Casual
(iii) Linear (iv) Time-invariant
(v) Stable. 10

Multiplier. | W(1)'= x(?) cos® ¢
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Unit 1l
3.  (a) “For two random variables X and Y joint density

function is :

fofxy) = 1 for x < 1 and ¢ <1.

Then find the this distribution functionxfor any

andy. 5
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(b) Expressthe relationgo represenpropertie®f
continuous-time LTIl systems for :
(i) Systems with or without Memory
(i) Causality
(iii) Stability in terms of convolution #Qegral.

4. (a) The random variable X is represented as its density

function :
f(x) =ve™ for x > 0y = constant,
fx) =0 otherwise

Then find the expected vdluend[kE]. 10
(b) Verify the convolutionintegralcumulativand
associated properties. 5

Unit 11

5. (a) Determme the complex exponential Fourier series
zg\&&b periodic..square wave given by

@ﬁ g ety 4 = 27
N To
%@ Prove that Parseval’'sidentify or Parseval’s

theorem. 15

6. (a) Whatis Shanon’samplingheoren? Usingan
examplalso discussaliasingFind the minimum
samplingintervalto satisfyShanon’srule for

=cog 24)+cog 54).
(b) Define properties of CTFT. 15
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Unit IV

7. (a) Find the DFT kX[ofx[n] = {0, 1, 2, 3}.
(b) Find IDFTx{n] from X] obtained above an 7.

(c) Find theinverseLaplacetransfornfior the X(s)
X(g)- 24
S“+4s+3
(i) Ref) > -1
(i) Reb) < -3
(iii) - 3 < R&(< - 1. 15

for :

8. (a) For a general continuous-time(tkidgrealthe
Laplace transforns).X(
(b) Show that the bilateral Laplace transfiorm of
can be computedrom two unilateralLaplace

trang\(&%s. 15
>
S
$
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