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Flfth Semester B.E. Degree Examlnatlon Aug./Sept.2020
/ Signals and Systems

mTlme 3 hrs. B ~* Max. Marks: 100
Note: Answer any FIVE full questions, ’éhoos?ng ONE full question from each module.

Module-1

3 a. Evaluate the discrete time convolution sum of signal y(n) = (¥2)" u(n —2) * u(n). (08 Marks)
b. Consider a LTI system with unit impulse response h(t) = ™. If the input applied to this

Tg 1 a. Define signals and system. Explain classification of signals. (06 Marks)
@ b. State whether the followmg signals given are penodlc or not. If periodic find the
3 fundamental period. . B
. g ) x(t)= (cos(2m))
E&;E i1) x(n) = cos (5 7In) 31n(37tn) (06 Marks)
g% c. Sketch and label for each of the followmg for the given signal x(t) and y(t) shown in
£ Fig.Q1(c)(i), Fig:Q1(i).
oL i) x(O y(t=1)"
é g i1) x(t - l) y(—t)
g & N
25 AN
E 8 — -1 0 1 .,
Tg S Fig.QL(C)(1) ' T8 Fig.Q1(C)(i) (08 Marks)
& g i > ¥ o 7
ZE ‘ ; OR
2% 2 a. Find outthe even and odd component of the followmg 51gnal
T o ) x(t)=(1+1t)cos (IOt)
éé’jg i) x(ty=1+t+3+5+9t* J
g g iii) x(t).= cos(t) + sin(t) + sin(t) cos(t). (06 Marks)
5 & b. For the trapezoidal pulsex(t) shown Fig. Q2(b) ﬁnd the total energy.
s 8 .’ ut)
S ' 550
F o o] :
g 80 4 L — 5 R
g £ ) I Ik L I ¢
¢ ¥ Fig.Q2(b) (06 Marks)
§ ‘é €. Determine whether the system y(t) = x(t/2) is
O = 1) Linear ii) Time 1nver1am; ‘iii) Causal 1iv) Stability. (08 Marks)
2 Module-2
E
:
- system is x(t).= e {u(t) — u(t — 2)} find the output y(t) of the system. (08 Marks)
¢. Find the step response for the LTI system represented by the impulse response
h(n) = (V2)"u(n). (04 Marks)
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OR v
Find the forced response for the system described by~
dd{@ 3+ dfi(tt) +6y(t) = 2x(t) + ) ( ) with imputx() = 260, (08 Marks)
Sketch the direct form — I and direct form II 1mp1ementat10ns for the‘difference equation :
y(n) +2 y(n-1)—-y(@-3)=3x@=- 1)+ 2X(n 2). IR (08 Marks)
Determine a discrete — time LTI system characterized by impulse response h(n) = (2) u(n) is
1) stable 1) causal. 4 (04 Marks)
Module-3
Find the Fourier transform of x(t) = e A, ;a>0. Draw 1ts spectrum. (06 Marks)

Find the inverse Fourier transform of X( _](1)) —e——————— (06 Marks)
& 3 U ®)* +3jo+2

The lmgl.ﬂse response of a continuous time LTI system is given by h(t) —Elc—e YRCYy ().
Find the frequency response and plot the magnitude and phase response. (08 Marks)
State and prove the following properties in continuous time Fourier transform :

i) Linearity i) Time shift  iii) Convolution. ' (08 Marks)

Find the frequency response and the hﬁpglse response of-the system described by the

d’y(t) 4 2dy(t) —dx(t) d
differential ti ——t+ y(t) =———=. 08 Mark
ifferential equation : e Y y(t) = " (08 Marks)
Find the,)F'ourier transform of unit step function. N2 ' (04 Marks)

/ Module-4
. S'tat_e and prove : 1) freqfxency shift i1) Parseva}"s theorem in discrete time domain. (10 Marks)
‘Fi‘l.ld the DTFT of the signal x(n) = ¢ "u(n); | oz I< 1. Draw the magnitude spectrum. (05 Marks)

Find the inverse DTFT of the signal X(@?) =1+ 2cosQ + 3c0s2Q. (05 Marks)

OR BANGALORE - &
Obtain the frequency respdnse and the impulse response of the system having the output

y(0) =% ()" u(n) + (3" un) for the input x(n) = (3)" u@). (10 Marks)

Find the difference equation description for the system having impulse response :

h(n) = 8(n) + 204 u() + (%) u(n). (05 Marks)
Find the frequency and the impulse response of the system described by the difference
equation: y(n) + zy(n — 1) = x(n) — 2x(n - 1). (05 Marks)
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Module-5

What is Z—transform? Mention properties of Region Of Convergence (ROC).

Find the Z—transtorm of the signal using appropriate properties.

i) x(n)=3.2"u(-n)

i) x(n)=n sin[gnju(—n) .

Find the discrete —time sequencéx(nj which has Z — transforﬁl',y

L »

x(z) = ;1“21 With ROC; | z|>1.
(l——z‘l-}-—z"lj- "
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(04 Marks)

(08 Marks)

(08 Marks)

A causal -« system has input x(n} =8(n)+ % S(n—1)— éS(n —2)and  output

y(n) =38(n)~ %S(n —1) . Find the impulse response of the system.

(08 Marks)

Solve the difference equation, y(n) + 3y(n—1) = x(n) with x(n) = u(n) and the initial

condition y(—1) = 1.

Determine whether the system described is causall and stable H(z) = —
, z

* k kok b ok
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(08 Marks)

(04 Marks)






