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137621-51
S.E. (E&TC) (I Sem.) EXAMINATION 2010

SIGNALS AND SYSTEMS

(2003 coIlRSE)

Tirne : Three Hours Maximum Marks : 100
N,B. r- (i) Answer three questions from Secl,ion I and. three questions

from Spntinn TT

(ii) Answers to the two Sections shquld be written in separate

answer-books.

(rzr) Neat dragTams must be drawn wherever necessary.
(iu) tr'iqrres to the right indicate full marks.

. (u) Use oflogarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.-
(uU ASSUme Sultable data, rt necessaTy.

SECTION I ,
.1, (a) Check whether the following systems are

(r) memoryless

(iD stable

(ili) causal

(iu) linear

(1) y(t) = x(t/z)

(2) y(t) = rcl2 - tl

(oJ Y(I, = r(t' COs zUU ltt

. (4) tln) = *1r1 - rln - Il.
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(b) Sketch the following signals to the scale :

+t)
(i) *[nl = I 6[f -nl, where 6[nl is an impulse signal.

h = - 6

.  [ n  I
(ti) .r[lz] = srn c l; I for 4'3 n ! +4. t8l

L'r  I

Or

,Find even and odd components of the follgwing signals :

(1) r(r) = cos(r) + sin(t) + sin t cos ,
^ . . )

\Z) .xlt ) = zt' - .J, + o

(3) sin c(r) = .r(f)
/  r \(4) r(t) = sinl 40nt + i l. t8l
\  b . /

Find whether the following signals are energ:y or power signals :

(1)  x ln l  = an uln l  where lo l  > 1 '

r - .1
lz)  x ln l  = |  + cosl=-  |'  L Z  J

(3) x(t) = e-qt u(t). t81

'Deterrnine 
whether the foliowing systems described by impulse

response :

(i) h(t) = e-t u(t + L)
+ , ,

ItL) n\t) = e' ul-a - r '

are stable and causal. t8l

2. (a)

' (b)

3. (a)

(b) What is LTI system and its impulse response ? Explain how

the impulse response is useful in finding out the LTI system

output due to any arbitrary input signal. t8I
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4. (a)

6.

Or

Find the convolution of two

x(t) = e-ltl for all ,

h(t) = Ae*zt u(t).
(b) State and prove any four properties

time signal.

State and prove time-shifting

Fourier transform.

Find exponential Fourier series

with period 'T9' and draw its

functions :

t8l
of convolutibn of continuous

t81

and convolution properties of

t10l
of direct delta [comb] function

spectium. t81

continuous

6. (a)

(6)

Or
(a) Find continuous tirne Fouiier transform of the

s igna l s :

11) x( t )  = eat  u( t \

(2) r(1) = sin act u( .
(b) Impulse response of LTI system is given

input r(t) = u(r). Find output y(f) and

input and output magnitude spectrum.

SECTION II

Laplace transforn of

9 += e"' u\t) + e-' u\t)

= e -" srn\ot ).

. J

following

by z(t) = &6(r)

y(l). AIso draw

lLzl
and

the

t6l

7. (a) Find the

ROC :

(2) f(t)

the following signal with

t81
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(6) . Find Inverse Laplade transform of the following signals using

partial fr.mction expalsion :

\o)b.

(b) prove

_ 2 )

_ o U .

any lruo properties of Ldplace transforrn.

L8l

t8l

9. (a)

(6)

Find autocorrelation and PSD of the following signal :

x ( t )  =  5  + 4 s i n ( l 0 n r + 3 0 ' ) .  t l z l

Determine energy spectral density and prove.relation beiween

autocorrelation and energt spectral density. t6l

10. (a) State and prove Parseval's theorem.

(b) Find cross.correlation function of :

x(t) = Ae-dl

Y(L) = Be-bt '

Write the expression of CDF and PDF

variable and sketch the same and also

or unlrorm random varraDle.

, 4

t6l

tr2l

11. (a)

t37621-5t

of a unifonn random

rllusffate an example
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, (b) A biased coin is loaded such that :

p / F r ) = l + €. \..,/ 2

Show that probabilitY

will be greater than t8l

- ' i + L '  n  z  l c l

of a match in

; .

< 1

two lndepenoen[ @sses

Or

12. ta) state and prove sampling theorem rn trequency qomarn. 16l

(b) An experiment consisting of observing the sum of the

numbers showing up when two dice are thrown' Events

A = (sum = 7l B = {8 < sum -< 11}, C = [10 < sum]. Draw

Verur diagram and find :

(r) P(A).
(ii) P(B)

(il,) P(O

(tu) P(A n B)

(u) P(A u B). t81
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