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S.E. (Information Technology) (Sem-IlI) (Revised Course 2016-2017)
EXAMINATION MAY/JUNE 2019
Signals and Systems

[Duration : Three Hours) [Max.Marks : 100]

Please check whether you have got the right question paper.
Instructions: 1) Answer any five questions, selecting two questions from Part-A, two
questions from Part-B and one question from Part-C.
2) Answer suitable data if necessary.
3) Draw figures and sketches wherever necessary.
PART - A

Answer any two questions (From Q.1, Q.2, Q.3)
Q.1a) (i) Foreach of the following signals, determine whether it is periodic, and if it is periodic, find the 04
findamental period (Any two)
(A)  x(t) = cos?(21t)
(B) x1(t) = (__1)n
(C)  x,(t) = cos(2n)

(i) Consider the following signal: 02
A x(t)
A
o — ’
o
Ty

Calculate the total energy of the rectangular pulse.

b) A thermistor has a resistance that varies with time due to temperature changes. Let R(t) denote the 06
resistance of the thermistor, expressed as a finction of time. Associating the put signal x, (t) with
the voltage applied across the thermistor and the output signal y, (t) with the current flowing
through the thermistor, the nput-output relation of the device may be expressed as :

_x ()
}’1(t) e m

Show that the thermistor so described is time variant.

c)  Consider a system with impulse response 08

3 n
h[n] = (Z) u[n]
and having mput x[n] = u[n]
Determine the output of the system as a convolution sum at times n=-5, =5 and n=10.



Q.2a)

b)

c)

Q.3a)

b)

c)
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(i) Find the Fourier transform of the following signals: 04
[A] x(t) = e *u(t)

[B] x,(t) = &(0)

(i) Find the inverse Fourier transform of the spectrum given by: 04
_\_(2cosw, |w|l<Tl
xgw =5 S

State and prova. the frequency — shift property of Fourier transform 06

Draw the Fourier Transform of a sampled version of the continuous — time signal having the Fourier 06
transform given by: i

w

X (jw)]

LA

For (a) T=1/2 and (b) T,=2
Write the necessary equations.

Draw the following signals: 02
(1) Given .

A x(®)

v

-1 0 1
Draw: y(t) = x(3t)

(i) x,(t) =t.u(t) 02

Show that the moving — average system described by 05
1
ylnl =3 (x[n] +x[n—1] +x[n - 2])

is a linear and a causal system.

Explain with neat diagrams and equations, Duality property of the Fourier transform 06



d)

Q4

Q.5

Q.6

Explain the following w.r.t. modulation :
(1)
(i)

Amplitude modulation
Angle modulation.

Draw the necessary diagrams.

a)

b)

¢)

b)

a)

PART-B

Answer any two questions (From Q.4, Q.5, Q.6)
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05

Determine ,the Laplace transform and ROC, and locations of poles and zeroes of Y(S), for 07

the signal
y(t) = —e®u(-t).

Explain the properties of the region of convergence of the Laplace transform. Draw
necessary diagrams taking suitable examples of signals and ther region of convergence.

A system has the transfer finction
2 1

S =
O =533%52

Find the mpulse response,
(1) assuming that the system is stable and
(i1) assuming that the system is causal

Can this system be both stable and Causal? Justify.

Determine the z-transform of

x[n] = —u[-n—-1]+ (%)n u(n)

Depict the ROC and locations of poles ardl zeroes of X(z) i the z-plane.

Find the mverse z-transform of
X(2) = =F with ROC"|z| >§

1->z-1 °
2

Using a power series expansion

Draw the Direct form II representation of an LT1 system described as :
Y(z)¢ by+bz7'+b,z72

H(Z) — ( )= 0 ! ~ 2 -

X(2) 1+a,z7'+a,z72

Write the difference equation for the above LT1 system.

State the different properties of the Laplace Transform with neat equations:

(1) Lnearity (i)) Scaling.

06

07

07

06

04



Q.7

Q.8
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b) Use the method of partial fraction to find the time signal corresponding to the following 06
unilateral Laplace transform:

X(S) = & =i
CS2425+1
c¢) Identify the ROC associated with the z-transform of each of the following signals: 04

(1) x[n] = (121-)nu[n] + 2 G)nu[n].

(i) wln]= (l)nu[n] - (%)n u[—n' -1].

2

) 1\ 06
d) A system has impulse response h(n) = (E) u(n).
Determine the nput to the system, if the output is given by:
1 _1\n
= —, + - —
yln] = z.ulnl +5(5) uln)
PART-C
Answer any one question (From Q.7, Q.8)
a) Explain the following with neat diagrams and equations:
(1) Properties of Unit Impulse 03
(11) Ramp Function. 03

b) Explin the duality property of rectangular pulses and sinc functions with neat diagrams and 08
equations.

¢) The relationship between the input x(#) and output y(t) of a causal system is described by 06
the ndicated differential equation. Use Laplace transform to determine the transfer function
and impulse response of the system.

d
(—i?y(t) +10 y(t) = 10 x(t)

a) Answer the following with respect to the system. 06
(1) Inverse system
(i1) Time mvariant and Time Variant System.
Provide relative examples for each of the system.

b) State and prove the “differentiation in time property” of the Fourier Transform. 04
¢) Determine the Unilateral Laplace transform of the following signals. 05

(i) x(t)*= u(t —2)
(i) . x,(t) =e Zu(t+1).



d) Determmne the z-transform of the following time signals:
() x[n] =u[n]

(i) - xin}= G)n u[—n]
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