Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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g Flfth Semester B.E. Degree Examlnatmﬂ Feb /Mar. 2022
Signals and Systems

“Fime:3hrs. &, < Max. Marks: 100

Note: Answer any FIVE full questions, choasmg ONE full question frgﬁm _each module.

% ule-l
1 a Distinguish between : “

M& \
i) Continuous and Discrete tnn@»m%nal ii) Evenand Odd 51gnal

iii) Periodic and Non periodic-signa iv) Energy: andeower signal. (08 Marks)
b. Find the Even and Odd comp@ﬁent of the signal. W/

) x®)=(1+ t%) cos’ 10t ) x()=1+t+38+56 + 9t (06 Marks)
c. v 1§nal shown in Fig. Q1(c). (06 Marks)

50, will be treated as malpractice.

2 a. Determine whether the followmgi'ﬂglgnals are periodic, 4f periodic determine fundamental
periodshi) x(t) = cos 2t + sin 3t T ii)  x(n) = cos( ny ) sin( nr/ ). (08 Marks)
{ (06 Marks)

b. What is the Average power of R,Square wave showp n

c. Determine whether the system y(t)f A
1) Lmear ii) Time mvarlant,}w, i1) Memoryw

Causal v) Stable. (06 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

0<n<4
X = h(n T
( ) {O Elsewher ®) { Ot Elsewhere}
(08 Marks)
b. Find the forc 3
d? }é(tt) : dt ) —=—16y(t) = 2x(t) et ( ) with input x(t) = 2e™ u(t). (06 Marks)
c. Sketch direct form I and dn:ect form 11 implementation for the difference equation.
y(n) + %2 y(n-1) — y(n-3)=3x(n-1) + 2x(n-2). (06 Marks)
) OR
4 a. Evaluate the Contmuous time convolution integral given below :
y(t) = & u(t) xu(t+2). (08 Marks)
b. Find the naturalresponse for the system describe by the followmg Difference equation.
y(n) =2 *9 y(n—2) x(n-1) with y(-1) = 1 and y(-2) = (08 Marks)

‘ 1 of2




10

o

"’Fmd the Z transf@rm of x(n) a” u(n
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Explain the following properties of Impulse response represen ation of LTI system :

i) Distributive ii) Associative iii) Causal. (04 Marks)
Module-3

Describe the following properties of CTF T : s o
i) Frequency shift  ii) Time shift ii1) Lmqarlty (06 Marks)
Obtain the Fourier transform of the signal x(t
Draw its Magnitude and Phase spectrum. = ° (08 Marks)
Find the Fourier transform of the signal x(f) sin 2t using Appropriate properties.

= p (06 Marks)
Find the Inverse Fourier transforg;l
X(jw) = I %/ (06 Marks)

(]w) +3jw + 5 “ P
Find the Impulse response o of continuous time LTI system glven by

equatlon
2
dt

\
(t) - (06 Marks)

. i
Module-4

Discuss the properties of DTFT P“?“'vtr) Linearity  1i) e shift 111) Convolution.

(06 Marks)
o | < 1. Draw the>Magn1tude Spectrum.

Find the DTFT of the mggahl ) x(n)=a" u(n j

i) x(n) = (-1)" u(n). ” (08 Marks)
Find the DTFT of the 31gnal x(n) =a'"! %1@%4 31. (06 Marks)

State and prove the following prope es of Discrete Tlme Fourier transform :

1) Parseval’s theorem i1) Scaling (08 Marks)

Using th@Aﬁproprlate propertxes;, ﬁnd the DTFT of followmg signal :

i) )gpl) (%) u@n2) £ 11} " x(n) = Sin (%ﬂ) (% )" u(n-1). (12 Marks)
% Modules5

"‘Eescrlbe the following pré%ertxes of Z transform :

~ Ty Lmearlty 11) Differentiation in the ZDomain  iii) Time shift. (06 Marks)

(08 Marks)
ﬁ) 3.2" u(-n) using Appropriate properties. (06 Marks)

%m
Explain the properties of Reg@n of Convergence (06 Marks)
Find the Discrete Time Scﬁﬁence x(n) which has Z transform :
A 4
X(z) = “1+52 ) w1thROC|z!>1. AR (08 Marks)

(1—%2 +1 'S 1 «N.‘w oy

A causal systen’] hés 1nput x(n) and output y(n). Find the Impulse Response of the system , if
x(n) = §(n) + %&“ (n—l) -K 82 ; y(n)=38n)- 3 8(n-1). (06 Marks)
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