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Fifth Semester B.E. Degree Examiﬁ%ﬁ‘tion, Jan./Feb. 2021
Signals and Systems

Time: 3 hrs. . ’ Max Marks: 80

Note: Answer any FIVE full questions; ghoosing ONE full question from each module.

‘Module-1

1 a. Define even and odd signals. Find the even and odd components of'the signal :
x(n) = u(n) - 2u(n - 5) + u(n- 10). (06 Marks)
b. Determine where the s1gna1 in Fig.Q1(b) is an Energy or a power single and hence determine
the correspondmg value of power or energy of the signal.

50, will be treated as malpractice.

z )

Fig.Q1(b) ! (06 Marks)

C. A discrete time system is represented as :y(n) = log[x(n)] Identify whether the system is
linear, time — invariant, Causal and Memoryless. . (04 Marks)
'OR
[3+T
2 a Ifx(t)is aperlodlc signal, then show that : Ix(t)dt Ix(t)dt (02 Marks)

a+T
b. Define the elementary 31gna1s d(n) [1mpulse], u(n) [unity] and r[n] [ramp] and hence obtain
the relation between them. (06 Marks)
c. 'Consider a RC 01rcu1t as sown in Fig. Q2(c) Find the relation between the input x(t) and
output y(t) for the. system with x(t) = Vs(t) and y(t) = V(t). Determine whether the system is
linear, time mvanant causal and stable.

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

:JCT
i

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

¢
\}.b CND — VC
I J
Fig.Q2(c) (08 Marks)

1of3



Module-2
Prove the following properties of convolution sum :
i) Associative N
i1) Distributive property.
Obtain the convolution sun of x(n) = o"u(n) and h(n) = f"u(n).
Draw the direct form I and direct form II for the following systems.

i) y(t)—%y(n—l)ﬂt%y(n—Z) = x(n) +2x(n-1)

d*y(t) , dy(®) dQX(t)
i) 255+ 24 3y(0 = X0+

OR
Consider a continuous time LTI system has an input signal

A 0<t<T
x(t) =
0 other values of t

and has an"fmpﬁlse signal
A 0Zt<L2T
h(t) =
10 othervalueof t

Find the output signal y(t) x(t)* h(t), using convolutlon integral.
(1 to)
Show that : x(t) *u(t— tu) = jx(t— t,)dt .

Find the complete response of a system descrlbed by the equat1on

y(n) - Z y(n—1) 4§“«y(n -2)=x(n)+x(n-Dwith y(-1)=2 and y(-2)=-1,

conditions, and input x(n) = 2"u(n). .

o " Module-3
Plot the magnitude and phase spectrum for the Fourier transform of the signal :
x(t) = ™M,
.. Show that :

If x(t)«>X(®), then %[x(t)]e—”—» jo-X(w).

jo+12

Find the inverse Fourier transforn:{fof the signal : X(w) = —— - .
(jo) +5(jw)+6

Ve ¢ OR
Find the Fourier transform of :

Dx)=1 ii x(t) u(t)

Calculate the energy of the signal : x(t) = 4sin c(;j using Parsevats theorem.

0

Evaluate: =dw using Fourier transform.

J 4
(w +1)
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Module-4 N,
Prove the modulation (time domain) property of Dlscrete Time Fourier Transform (DTFT).
. (04 Marks)
Evaluate the DTFT of the signal : (—;—j u(n-4). ’ (04 Marks)

Given input signal : x(n)=n -[— %j -u(ﬂ) ; without evaluating x(Q), find y(n), if y(Q) is

given by ;
i) Y(Q) = *?-X(Q)

mwm=£;mm]

i) Y(Q) = Edﬁ [e'j"*“ -[X(ej‘“*"/*) )— X(ej(“‘%’ )] (08 Marks)
OR..
, o 1 for|nl< .
Obtain the DTFT of a rectangular pulse signal : x(n)= i and plot its
B , 0 for|np>m
spectrum. ' (06 Marks)
Find the inverse Fourier transform of : X(Q)=cos 2(Q). (04 Marks)
Compute the frequency response and the impulse response “of the system described by the
difference equation : y(n)+ y(n D=x(n)- 2x(n 1) . (06 Marks)
Module-5 '
Define Z-transform of a discrete time signal x(n). Determine the z-transform of the signal :
x(n) = au(n) +Hru(=h - 1). b ; (06 Marks)

Prove the following properties of Z- transform

i) Convolution (time domain) property’

ii) Differentiation (z — domain) property. (04 Marks)
Find the inverse Z-transform for the following signals :

)

1) = j
) x(2) = ( 3 A ]
l+=2" £33
4 {82
i) x(z) = n[1+27']. i (06 Marks)
: OR
What is ROC? Specify the properties of ROC and mention its s1gn1ﬁcance (04 Marks)

Find the convolution of x,(n) = {2, 3, 4} and xy(n) = {1, 5, 5} using Z- transform. (04 Marks)
A linear time invariant system is described by the difference equation :

y(n) = ay(n — 1) +x(n).

i) Determine the transfer function of the system

ii) Determine the impulse response of the system

iii) Determine the step response of the system. (08 Marks)

* %k ok ok ok
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