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EXAMINATION MAY/JUNE 2019
Signals and Systems
[Duration : Three Hours] [Max. Marks : 100]
Instructions: o 1) Answer ANY TWO Questions from PART A.
2) Answer ANY TWO Questions from PART B.
3) Answer ANY ONE Questions from PART C.
4) Assume suitable data whenever necessary.
PART A
Q1  a) Sketch the following signals. | 04
1) u(t+1)
ii) n(t/2)
1ii) r(—t)
iv) u(-t+1)
b) Find the even and odd components of the following signals 08
i) x(t) =sint + 2sint + 2 sin?t cost :
ii) x(n) = {-2,1, 2\,—1, 3}
¢) Determine if the following system is linear, stable, time invariant and causal 08
y(n) =2x(n+ 1) + [(x(n— 1)]?
Q.2 a) Determmne if the following systems are causal or not 04
i) y(t) =x() x (t—1) o
i)  y(n) = cos[x(n)]
b) Find the natural response of the system described by the difference equation 08
y(n) —1.5y(n — 1) + 0.5y(n — 2) = x(n) with initial conditions y(-1) = 1,y(=2) = 0.
c¢) Determine the convolution sum of the following two sequences 08
x(n) ={1,4,3,2}, h(n) ={1,3,2,1}
Q3 a) Determine if the following signal is energy or power signal x(t) = e 3tu(b). 04
b) Find the forced response of the system described by the difference equation. 08
: y(n) —1.5y(n — 1) + 0.5 y(n— 2) = x(n), for an nput x(n) = 2"u(n)
¢) Fmd the convolution of following signals using graphical procedure 08

x(t) = e #u(t), h(t) = u(t+2).

PART B

Q4 a) What is Fourier series? What are the different types of Fourier series? What are the necessary 06
and sufficient conditions for the existence of Fourier series?
b) Find the trigonometric Fourier series for the periodic signal shown in fig below. 10

D33F76722FB2926867EAA4413975BA75



Paper / Subject Code: SE423 / Signals and Systems

SE423
x(t)
A i
| / g / /\
ly 2 T 7o V 2 \3 ‘
= i
-~ T -
c) State any 4 properties of Fourier transform 04
Q5 a) Find the Laplace transform and ROC of following signals 08

i) x(t) = e ?tu(t)
ii) x(t) = —e™u(-t)
b) Find the transfer function of the following 06
i) An ideal differentiator
ii) An ideal integrator
iii) An ideal delay of T seconds

' : : s+2 06

c) Plot the pole zero d@gram of the following transfer function = e
Q.6 a) Explain the concept of sampling and aliasing 06
b) Determine the Fourier transform ofsquare wave shown in fig below. 08
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¢) Plot the pole zero diagram of the following transfer finction s
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PART C
Q.7 a) Determine if the following signals are periodic and find the findamental period
i) x(t) = 4 cos5mt
ii) x(n) = ei’™/3
iii) x(n) = sin 21tn + sin 6mn
b) Find. the overall impulse response of the system shown below

=1 2" U(N) et 6 (n-1)
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¢) Compute the exponential Fourier series of the following signal

x(t
2.0
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Q.8 a) Find the Fourier transform of the following usﬁg the properties of Fourier transform

i) x(t) = e?tu(—t)
ii) x(t) = eIt y(t)
b) determine the power and RMS value of the signal x(t) = A cos(Q,t+ 0)
¢) The input and output of a causal LTI system are represented by differential equation.

40 DO =@

=
dt? dt . -

i) find the Frequency Response of the system using Fourier Transform

i) find the impulse response of the system using Fourier transform

iiiy  what is the response of the system if x(t) = te™* u (t)
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