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Code : EC-102 (104305)

B.Tech 3rd Semester Special
Exam., 2020

SIGNALS AND SYSTEMS

Time : 3 hours Full Marks : 70

Instructions:
() The marks are indicated in the right-hand margin.
(i} There are NINE questions in this paper.
fiii} Attempt FIVE questions in all
(iv) Question No. 1 is compulsory.
Aswer the following as directed (any seven) :
2xT=13

(@} 1f the Z-transform of x{n) is X(2), then
show that

Z[x,[n) xa(n)] = X,y(2) X2 (2)

(b} 1f the impulse response for a systemn is
given by hinj=a"uin). then what is
the condition for the system to he
BIBO stahle?

20AK/1313 { Turm Over )

¢} A voltage having the Laplace transform
49”4342
75% 4 6545
is npplicd neross o 2H inductor. What s

the cuwrrent  in inductor ot Feoe,
assuming zero initiul condition?

\_ﬁ}/ljiffcrcntiatc between Kronecker delta
function and Dirg: delta function.

(e} The step response of an LTI syster_n
when the impulse response hin) is unil
step u{n) is

( Fill in the blank )

() Find the Laplace transform
Fit)=e> cos2t)u(t)

where symbols have their usual
meanings.

{g) An LTI system is described as

ed2ylt) ., dyll) _
r.ms,_dt2 +2 5?+2y[ﬂ i)

Find the final value of the output
response where y{t) is output and x(f) is
input.
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( 3) (4 )

() The period of a :;nqllcn-ce () Let fi) is a periodic function with
x{n) = EOS[EH—H*J periodicity T for ¢ 20, then show that
3
L7 (8]
=_=1'"" >0
is L1fi) = 4
( Fill in the blank )
{c} Find the Laplace transform of Fig. 1 : S
fi) The final value of step response of a
causal LTI system with A
5+1 1
H = b= s e
o= e “
is {_’
oS 7R 0 b 26 a3p ¢
AT 025 Fig. 1

fiii] 1
. g’
fiv) oo 3. (a) State why ROC does not include any

{ Choose the correct option ) pole. Find the Z-transform of

) Consider two functions f(t)=h()h(3 -1 x(n) = (05" utn), n>0

and gft) = h{§ -h(t-3). Are these two | ©-25™, n<o0 145
functions identical? Show that

L{f(8] = L{git)] (b) Find the inverse Z-transform of
where L is the Laplace operator. 1—12‘1

X(z)=—3
2. {a) Let a system is described by the 1-52"

differential equation as j+3g+2y=e"!; 1
with initial condition y(0) = g0) =O. Where ROC: (2> .

Compute the solution of the equation. 5
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( 6)

{c] Show that

Zlnxtr] = “z—gj“;ﬂ (b) Find the convolution of the following
) ) discrete sequences .
where X(2) «——— x{n]. 3 .
/ x[n)r-%u[n} and hin) = g u(n)
~7 Bricfly explain the causality of a system. 2 -~ State why the realization of an ideal
LA with

low-pass filter is not possible,
proper justification.

. (37 L, (=n
xjn] = sm(mn) +sm(—n) P )
N ? 6. {a /-.-A system is defined as yin) = x(n*).

__Jf“/// Check whether the system is linear or
time-varying or time-

‘ind whether the signal

is periodic or aperiodic. If periodic, then

what is the periodicity of x{nj? 4 non-linear,
; - fes invariant, causal or non-causal, and
L/a;)" Write down the Dirichlet condition. 2 memoryless or memory .
(¢ ind the Fourier transform of %tﬂte Parseval’s theorem. 3
x(t)=e”1*lu(t) and hence draw the _
magnitude and phase spectrums. 6 Mﬂtﬂh the signal x{f) = ~2u(t—1). 4
) (d) Compute the Nyquist sampling rate for
m Compute the Fourier transform of signal the signal
} ig. 2 5
shown n g glt) = 10cos(507) cos?(150my) 2
N R0 = X, -Bs<t<B
2 Rt} x 0, elsewhere
7. (a) Show that '\
5 ufm) = Y, 8(n)
-B B - no=—eo
Fig. 2 where symbols have their usual
' meanings. 2
( Tum Over } 20AK /1313 { Continued )
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(7)) ( 8)

(b} What 1s vnit donblet? Proye that convolution  operation

{bj Perform the

ot ot
[ At =) ! :’J between
! x[n] = (0, 0,0, 0, %- -3,1,0, 0}
»
wheie d x)| in k-th cderivative of and hln]={0,0,0, L2 2,0, 0 0}
it T ;

function  x({l), and At} is Dirac delta using graphical method.

funetion, 143=4

{c) Calculate the Fourier transform of
{¢) A wystem in dencribed by its input- x[n} = u[n] 4
output relutlonaship an
0

pinj« 3, xn -k 6\9//“’11& short notes on any four of the
/

kaZe following : (3Yax4=14
In the nystern memoryleas, stable, ' W sampling thecrem
cnusnl, time-invariant and linear? 5 .
i f Four jes coefficient
fd)  Find the fundamental period of signal \/@/m ton © ner e
x[n) = g7 35180 3 ylnitisﬂ and final value theorems of
Laplace transform
B. (a) Let xin| be an arbitrary function with \_/[Aj/ BIBO stability
even and odd part as x.[n], xg(n], d
respectively. Show that fe) Zero-order hold circuit
y x2|n] = Y x2(n] + > x3(n|
fm— - LR [ 4 * % & ,
20AK/1313 { Tum Ouver)
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