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B. Tech. (Fourth Semester) Examination,
Nov.-Dec. 2021

AYCTE  (New Scheme) ‘
(Electronics & Tele. Communication Engg. Bra;nch)
SIGNALS & SYSTEMS
Time Allowed : Three hours

Maximum Marks : 100
Minimum Pass Marks : 46~ 25

Note : Attempt all questions. Part (a) from each
question is compulsory. Attempt any two parts
from part (b), (c) and (d) of each question.

Unit-I

1. (a) Determine whether or not each of the following
signals is periodic. If a signal is periodic, determine
its fundamental period.
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[2]
(©) ‘Consider thé systeni shown'i figire. Détérmine *
Q x (1)=cos (t + Z) " - whether it is (2) memoryless, (b) cdusal, (c) linear, (d)

time-invariant, or (¢) stable, "+ 8
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(b) A d1screte-t1me 51gna| X [n] is shown in figure.

Sketch and label each of the foi lowa ng sg.,nah | 8
(l) x[n_?]i . e A 10
N e e | i
@ x[2n] - (d) Determine whéthér thie following signals are energy
o signals, power signals, or neither. 8
i) x[- st et sughvinant et gndese e el
Cm)jx[_ r:] @, x(t)=e—mu(z),a>'o
2 i
®) x[ -n+2] (i) x() Acos (e, +9)
x[n) v
() x(¢)=ru(r)
3
® <fhi=(-51ul]
1012345 S (RN A
. - ‘Unit-II

2. (a) What do you understand by complex exponential
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Fourier series representation and trignometric fourier
series representation. Derive the relationship between

the two representations.
(b) Consider the periodic square wave x(t) shown in
figure. Determine the complex exponential Fourier

series trigonometric Fourier series of x (7).
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(c) Find and sketch the magnitude spectra for the

periodic square pulse train signal x(¢) shown in
figure for () d=1T,/4 and (b) d=T,/8.
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(d) Verify the Parseval’s identity for the Fourier series : 8

La= Y fof

Tl

Unit-1IT

3. (a) Explain any 4 peroperties of continuous-time Fourier

transform. 4

(b) Find the Fourier transform of a Gaussian pulse signal. 8
x(t)=e ™ a>0
(¢) Find the Fourier transforms of the following signals : 8
O x(1)=1
(ii) x(t) = /™
(ii)) x(s)=e’™
(iv) x(r)=cosw,r
(d) Find the inverse Fourier transform of 8
X(w)= jw/(3+jw)2
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Unit-IV ‘ UnittV

4. (a) What do you understand by region of convergence S. (a) What do you understand by LTIV system? Explain

of z-transform. Explain any two properties of z- with example.

transform, 4 .
(b) The input x[r] and the impulse response /[n] of
(b) Find the z-transform X (z) and sketch the pole a discrete-time LTI system are given by :
zero plot with the ROC for the following sequence. 8 x[n] o [n] h[n] - ' [n] 0<a<l
x[h] = (;’.) ,,[},]4. (%) u[-n-1] Compute the output y[n].
(c) Consider the discrete-time system in fig.
Sl ez ofeach of the following aeguence Write a difference equation that relates the output
using propetties : 8

v[n] and input x[n].
® x[n]=na"u[n]

. ol o) Qln) o3 yin
@ x[n]=u[n-n,] % BI{FTJ ; '
ny

gla =11

(d) Find the inverse z-transform of 8
(d) Obtain the graphical convolution of system
z
X(z)= z|>2 represented b
(2) z(z—l)(z—2)2 4 b Y

x(t)=e"u(~1), h(t)=e"u(t) for >0
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