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Fifth Semester B.E. Degree Examination, Ju ne-July 2009
Signals and Systems
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Time: 3 hrs, Max, Marks: 100
Naote: Answer any FIVE Jull guestions, seleciing at least Twe
questions from each part,

PART - A
1 a For the signal x(t) shown in Fig 1{a), sketch
¥iit) = x (It - 5) and
¥a {th=x {20)
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Fig 1{a).
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{08 Murks)
b Determine whether or not the system y (n) = x* {n)is 1) Linear: i) Time - invariant,
: (08 M arks)
e Isthe sipnal x {n) = gin (m + (L2n) pernmlic If periodic, tind the fundamental pericd.
(04 Mnrks)
2 a  Sketch x (th b (-1}, for the signala shown in fig.2(a). (0 Marks)
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Fig.2(a).
b Determine convolution of x(=ety (thand x; (1) = u {1+ 2, (08 Marks)
¢ Find the step response of an LTI system if impulse response h =ty {4 {06 Marks)
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3 2 Draw direct form [ and 11 stmictures for the system described by the differential equation

dy(1)  2dy(t) . N Jilxdt)
F"ﬂ- T'F _'l_'r'l:lE.} = .I‘:{t:l + _d;_ (I }'“rh.]

b, Determine the natural response, forced response,
by difference equation.
Y ()t uy (n-1) + uy (n-2) = 20
with  y{-1)=0y {-2)=1 {08 Marks)

p Adiscrete time system haz nnit mpulse response Iy () =" fin) + f{n-1) + f{n-2)
Find {) Frequency response,

and total response of (he system described

i) Steady state response o input x (n) = 5 cos En.

{15 Blarks)

t 4 a Stateand prove ime-shift property as applied to Fourier series, {0 Marks)

r b. Determine complex Fourer coefficients for the signal X (f) as shown in Fig.4(b). Plot its

’ amplitede spectrum and phase spectrum, {08 Marks)
/)




State and prove Parseval's theorem, in case of Discrete Time Fourier Serigs (DTF3),
06 Marks)

PART - B

Sketch the sequence x{n) = Eﬂ:u —4m) . Find Fourder cocfficients and plot the spectrum.
M=
V08 Marks)
Jw+12
(iw) +Sjw+6
State and prove frequency shift property of Discrete Time Fourier Transform (DTFT),

Find the inverse Fourier Transform of x(w)= {08 Marks)

(t Marks)
31 -io
Find the inverse DTFT of I{cjﬂj =— 4 y (08 Marks)
e L
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A dizerete lishe LT system 18 described by y (m)+ %y n-1)=x (n). Determing
) Frequency response H (e'™).
) Impulse response of the system, b {m).
I =
_ 1+—¢g7
iii) Response ¥ (0} to an input x { f} having Fourier transform }ifl;fﬁ}z _—12“._ 2
' : I-—¢ %
4
112 Marks)
Find Z transform and sketch ROC of
i} x{nj=~u{-n-]}-:-[]a“2f]"u{nj
) x(n)=na" u (n), (10 Marks)
Find inverse Z transform of
2

A =on®, oo

z? —1.52 +0.5
for Rovof i) 7 >

i} |4 =03

iii) 0.5 < [ <], {10 Marks)

Determine  the response of the system  described by the difference equation

v (n) = 5/6 ¥e-1) <176 yin-2) + x(n) to the input x(n) = f(n) =113 f{n-1) using 7 transform

and inverse trangform. {10 Marks)
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1-3.5z71 41,552

Specify ROC of Hiz) and determine hin) for i) System is stable; i) Cawsal; i) Anticausal
(10 Marks)

A linear LTI system is characterized by the system fimction Hiz) =




