15SEC44

¥th Semester B.E. Degree Examl atlon, June/July 2023
Signals and Sy%stem

i

Max. Marks: 80

1 a.

50, will be treated as malpractice.

Fig.Ql(a)(i) . = A (08 Marks)

b. Determine whether the following; §ystems are memoryless, Causal time invariant, linear and
stable. V

i) y[n]=nx[n]

ii) y(t) = cos (x(t)).

(08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

‘ ng Q2(a) (05 Marks)
b. Determme whether the following si znal is periodic or not. If periodic find the fundamental
period. x(t) cos (Smt) + sin (67t). (03 Marks)
¢. For the signal: x(t) and y(t) shown in Fig.Q2(c), sketch the signal x(2t) y(2t + 1).
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Module-2
Derive the equation for convolution SUM. (05 Marks)
State and prove commutative properties of convohmon ‘SUM. (03 Marks)
Compute and sketch the following convolution &%
i) yt)=ut+1)*ut-2)
ii) y[n] = B"u[n] * u[n - 3]. (08 Marks)
Compute the convolution integral 0f§1(t) and xo(t) given :
x1(t) = cos mt (u(t+ 1) —u(t— 3)wx2(t}- u(t). y (08 Marks)
Consider a LTI system w1§th' Lput x[n] and unit 1mpulsé% response h[n] given below.
Compute and plot the output mgﬁal y(n), x[n] = 2“u[~n] and h[n] Uln]. (08 Marks)

each system is gw

Determine whether the h)llowmg system deﬁ@x
causal and stable. Justify your answers. ;v

Module-3

“l)( - }

a0y

Fig.Q5(a)

i) h(t) = e'u(-1 — 1) ii) h[n] = cos(n) Uln].
A continuous time LTT system has step%esponse s(t)=e u(‘t)ss Find the sketch the output of

the system to theqnput x(t) shown in F‘ig Q5(c).

phase spectrum.
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State the following proPemes of CTFS.
i)
i1)
ii1)
iv)
V)

vi)

Linearity
Time shlﬁ

mv

Scaling
Time dlfferentlatlon

Convolutlon
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.as hy(n) = u[n] and hg[n] = u[n + 2] - U[n] hs[n] = 8(n — 2),
hy[n] = a“u[n] Fmd the overall impulse re§pons“e of the system.

(04 Marks)

y their impulse r@sponse are memoryless,

(06 Marks)
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(06 Marks)

(10 Marks)

(06 Marks)
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Module-4
State and prove the following properties :

I DL 10 )
do
.. T 2 1 < : 2 A
u)ﬂxm1m=——ﬁxmm|mmw, y (08 Marks)
2n Y ,

The output x(t) of an ideal low; p«ass filter which has cut off frequency . = 1000nrad/sec is
impulse sampled with the follo@gng sampling penods

i) Te=0.5x10" :

i) Ts=2x10" P
iii) T 107

sampled version “us%ng an appropriate low paé ; (04 Marks)
Find the Founentransform for the signal x(t) shown in Fig.Q7(c).

(04 Marks)

(08 Marks)

(08 Marks)
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‘;[jlle Z—domain property of

9 a ;
Z—transforms. o & (08 Marks)
b. Find the inverse Z-transform of : ¢
5 ,
. z° -3z 1
) X(z)=———— —=<zk2
) X(@) 22+3z-1 2 2|
i) X(z) —-—————-—SZZ HAz |z (08 Marks)
= . arks
47% —4z+1 o
OR
10 a. Use properties of Z-transform%téé@ompute X(z) of
{ £
1)x(n)=n sin(zE n)u(-%%‘i )
2 fo, ¢ s
S CMRIT LIBRARY (10 Marks)

RANGALORE - 560 037

x(n) =8(n) + % d(n-1) —%

i

y(n):ﬁ(n)_%an_m “ 16 Mk

. 4
Wl
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