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S,E. (E&TC/Elex) (I Sem.) EXAMINATION 2010

SIGNALS AND SYSTEMS
(2008 couBsE)

: Three Ilours Maximun Marks : 100
:.- (r) Answer. three questions from Section I and, three questions

from Section II.
(ii) Answers to the two Sections should be written in separate

answer-books.
(lli) Neat diagrams must be drawn wherever necessary.
(iu) Figures to the right indicate ful] marks.
(u) Your answers will be valued as a whole.
(ui) Use oflogarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and sttlam tables is allowed.
(uii) Assume suitable data, if necessary.

SECTION I
and label the even and odd components of the signals
ii.r Fig. 1. t8]
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(b) Determine whether the following signals are energy, power signals

or neither. and find the corresponding value : t101
(t) r(t) -- e&t u(t) a > O

( i i )  * ( t ) = A c o s ( o o t + o )

( i i i )  r ( t ) = t u ( t )
(iu) xln] = (-0.5)D zlzl

(u) te[nl = zeJgn '

\a) Determine whether the svstem described b y ;

!Q) = etr(t)

is memoryless, invertibie, causal, stable, time

with justification.

(b) Find the input-output relation of the

in Fig. 2.

invariant, linear

lr2l
system shown

t6l

vlt)

Fie. 2

8. Consider an LTI syslem with the input and output related by

y[n] = 0.4[*[z + r ]  +r[z] ]

. (o) Find the system impuise response lr[z].

6) Is the system causal ? Why ?.
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\c)

(d)

I

Fig. 3(a)

Fie. 3(b)

3t37621-141 . P.T.O.
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(a)4.

(b)

Or

An LTI system has the impulse response :

h \ t ) = u \ t + I ) - u ( t - 3 )

(D Defermine whether the system is causal and stabie.

(ii) Find and sketch the system response to the input :

xG) = e-st u(t - 1). t101

State and discuss the properties of convolution. t6l

-To o To

o. (a)
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(6) Find

and

(r)
(ii)

(iii)

Fig. 4

and .sketch the Fourier

pnase specDrum or lne

6 sin c (0.5t)

6 recl l(t - 4)/31

10 sin (10&d).

transform i.e. amplitude spectrum

following signals :

t8l
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6.

Or

\a) Glven :

G) #e-ttl
L ,

(ii) ,"F4

(b) Consider

response :

(a)

the following signals :

(i) 6(r - ,o)

15762)-141

4cos(2t'l
l Z a .

of the following :

: ,

(iii)

a linear time invariant system

cos t

t81

SECTION II

e - l t l < F  )  ?
4zfz + 1

-r rno tne lt ouner transforms

Find the bystem response y(t) if the input is a(r) =

+ sin 3t using Fourier transforns.

Find the Laplace transform and associated ROC for each of

t8l

with impulse

P.T.O.
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(b)

l'l ) Ult - t^)

-O+ r  t  - \  / .  - \ - l
\ t r r )  e  ' -  l u l t l  -  u l t  -  o l l

r;,,\ s A/r - KT\
K = 0

(u) 6(c, + 6), o, b leaL constants.

State and prove the integration

transform.

PropertY of

t101

Laplace

t6l

UT

-blnd rnverse Laplace transrorm of the following X(s) :

t10l

response

t6l

power specEar

[6t

glven8. (a)

(r)

, : . ,
\LL)

(a) Find the

density :

, ^t ]  * o " * ' R r ( r ) r - 1
s z  + 3 s + 2  "

e  ^ t

"" 1rr- * o Rr(") ,  0
sz  +3s

(iii)
.2 + 2se-2s + 4e4" R e ( s ) 2 - 1 .

s 2  + 4 s + 3

(b) In the system shown below. r(l) = rect(f/t). Find

y(t) using Laplace transform where T = 2 :

x(t)

9. autocorrelatron or [ne

*111 = 4O cos (100

At37621-14!

signal and

rrt + O).
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(b) State and

applications.

discuss the properties of autocorrelation and its

t8l

Or
10, (a) Find the cross-col:relation between the sigrrals :

tc(t) = 4e-5t u(t) y(t) = 10e_10,
Sketch the cross_correlation.

(b) The signal ldt) = f0 sin c (tOt) is applied to
transfer function is :

H(D = B rect (f/4) e_j4nf
Find output energy spectral density arrd energy. t8J

rolling six face dice find

ur .t lr lt ts known that even

I8J
a system whose

the

face

16l

t6l

variable"

discrete

t6l

P.T.O.

U. (a) In the experiment of
probability of occurrence

has appeared.

(b) In a digital communication channel the
O' or ,l' is 0.5. If the probability of
channel is 0.0S, find the probability of
received bit is .1,.

probability of sending

error due to noise in

sending 0, when the

(c) Explain ,,the random variabl! is neither random nor
then what is Rrindom variable. Give air example for
and continuous random variable.

7
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137621-r4L

Or

A'random variable X is defined. by the CDF :

+ .  ! 3 x < r

O Find the value .of. K
(ii) Is this &V is discrete

(iiD What is the probability

1 1  \( i v )  P l  : < X < 1 1
\ z  )

(u) P0( > 2)
(ui) Find its PDF. tr0l

(b) If the probability density function of a random variable is
given by :

f t ( r )  =  (1  -  * )2  fo r  03*  (  l ,

then find mean, variance and standard deviation, A

or continuous or mixed

/ 1  \
P l  ; < x < 1 1

\ Z ,  )

8
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