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Note: Answer any FIVE full questiotts, cltoosing ONE full question frot , efich ntodale,

Module-1
1a.Explainhowthecol1thuor$-ti,,eii@assifiedintoevenarrdoddsignals'Derivethe

equations for decornposing the given signal into even and odd components. Find the even
and ocld comporients of the signai: x(t) = e-2tcos(t). (06 Marks)

b. Derive the condition upder wtrictr a discrete time signal x(n) = cos (2mf,n) is periodic.
Determine rvhether tlpffifial x(n) = cos (2nn) + sin (3nn) is periodic or not. If periodic,
find its t'undamental plr'iod. (06 Marks)

Time: 3 hrs. Max. Marks: 80

c. sketchthe signal:'x{t)=r(r + l) *r(t) -r(t - 2) + (t- 3) (04 Marks)

': ,j 
ii: OR

2 a. Explain how continuous-time non-periodic signals are classified as energy or power signals.
Classify the giverr signal x(t), and determine its energy or average power x(t): 

"-:L 
r,,r.
(06 Marks)
(06 Marks)

h ?eC!}

x(n) = {f , Z,;*1 dhd h(n) = {},2, }} 
, (08 Marks)

A continuous-time LTI system has impuise response h(t) = e-2t u(t). Con:rpute the output of
the system tbr input signalx(t) = u(t) - u(t - 5). (08 Marks)

=...,,-.,
.',,, ''. OR

Prove that output of- a liuear tinie-invariant continuous-time system can be determined by
computing the coi*olution integral of input signal and irirpulse response. Illustrate with an
exarnple taking r(.t) = u(t) and h(t) = u(t). (08 Marks)
A discrete-tinid:*.ET'l system has inrpulse response h(n) = 0.5"u(n). Determine the output of
the systep for the input x(n) = u(n) - u(n - I0). (08 Marks)

Fourth Semester B.E, Degree Examip'aflon, Aug./Sept.2020
Signals and Systems

b. Signdldn)is shown in Fig.Q.2(b). Draw y(n) = x(-3n +.

:,,,i 
.. _ fijl , ZCb)

Fie.Q.2(b)
c. Determine if the systeru given,b;,y(t) = x(tl2) is 'i;11n.ur ii) lirne-invariant iii) Causal

and iv) Stable. Here, lx(t)l< M. (04 Marks)

, 1 rLl r;;;

.-,a MoCIule.2
3 ,.a*rroperive tlie equation t_o determine the output of a linear time-invariant discrete-time system

"" having impulse rqsponse h(n) and input x(n). Graphically illustrate with an example taking

-5 -y*^z=to \ z

I of2



L'EC44

Mo{ule-3 
,

5 a. A discrete-time periodic signal is given by: x(n)=.or(#.;).r".rmine its DTFS

representation.

8a.
b.

c.

b. Impulse response of an LTI system is given by h(t),(]6s(rt).u(t). Determine if the system is
causal and stable. (04 Marks)

c. Determine the step response of a systQffi;;;,.'g7665t impulse response is given by:

, ',,, ?'
]o'R

a. A continuous time periodic signalfsi,given by:
Fourier series representation. -- . "'"'''

b. Determine the step response of a system whose
.i ::

c. The irnpulse response of a syst.,gm is given by:
h(n) = sin (nnl3) tu(n) -$..i(1 )1. Determine if the system is causal and stable. (04 Marks)

,',
Module-4

a. Obtain the Fourjei transform of the signat x(t) = e-"t u(t). Plot its magnitude and phase
spectra, taking a = 1. (08 Marks)

b' 
:tate 

and 
P'','.r 

v-.e1he time-shift property ofrDTFT 
rt. -T < t .tl*"u"c. Obtain,,,the,Fourier Transform of a reltangular purlse given py x(t) = ] 
a 

., 
-

lU, otherwse
(04 Marks)

..:. '= OR Li, ,?i -'
Find the DTFT of x(n) = -an u(-n-l), rvhere 'a' is real.
Find the DTFT of x(n) = tll})^ u(n-4) using the properties of DTFT.
State and prove frequency shift property of continuous time Fourier Transform.

(08 Marks)

x(t) = Sin (3.lrt) + cos (4nt). Determine its
i,ri;r;ip+. (08 Marks)

inrpulse iesponse is given by: h(t) : t.u(t).
i.:- (04 Marks)

(06 Marks)
(06 Marks)
(04 Marks)

(08 Marks)
(04 Marks)

(04 Marks)

.. 
- t'' rvrfure-s ''"11ir!:

9 a. Determine the=ZJransform of the qjgqpta ,r

x(n) = cqs(Q5n).u(n), and plot itn,R0e . ,u,,,,,,,,,,,,,,.

b. Staie the properties of region of convergence of Z-transform of a signal.
c. Find,:,.I.-ldinverse Z-transform afitire following by iiing division method:

.Zx(z)=L,RoC:izl>a
z-arr

OR
10 a. The difference effition of a discretp time LTI system is given by:

y(n) = 0.5yJit$+,..t) + x(n) i_'..,.,*';,,

Detennin#l),l.system function ii) Pole-zero plot of the system function iii) Impulse
response of the system. (08 Marks)

c. Deteruriue the inverse z-transform of

X(z) =
,
I

l-1.52-t +0.52-2
For i) lrl, t *.,iilrlzl< o.s

r;

;,

iii) 0.s .lrl . t

*{.*.i<{.

2 af2

(08 Marks)


