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PART A
(Answer all questions; each question carries 3 marks) Marks
1 Differentiate between even and odd signals. 3
2 Determine whether the signal given is periodic or not. If periodic, determine 3

fundamental period. Given x(n)=Cos(3nn)

3 Determine the Fourier transform of the signal given : x(t) = a(t). 3
4 What is meant by Gibbs’ phenomenon? 3
5 Check whether the systems described by the following equation is causal y(n) = 3

x(n-1) + 3x(n-2).

What is meant by Nyquist rate and nyquist interval?

6

7 Write any 3 properties of DTFS.

8 Perform convolution of the sequences xi(n) = {1, 2, 3, 1} and x2(n) = {4, 3, 2, 2}.
9

Find the unilateral z-transform of x(n) = a™*u(n).
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10 Explain ROC and its properties.
PART B
(Answer one full question from each module, each question carries 14 marks)
Module -1
11 a) A discrete-time system is represented_hy the following difference equation’in 7
which x(n) is input and y(n) is the output: y(n) = 3y*(n-1) — nx(n) + 4x(n-1) -

2x(n+1). Is this system Linear or Shift-invariant or causal?

b) Examine whether the following signal: x(n) = cos (%) cos (’:—:) is a periodic 7
signal or not.
12 a) Determine the energy of the signal x(t) = cos(10mt)u(t)u(t — 2). 7

b) Test whether the system described by the equation F[x(n)] = n[x(n)]? is linear 7

and time-invariant.
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¢ Module -2
Obtain the Fourier transform of a periodic gate function of amplitude B, period

To and width T assuming that the function is centered on the origin.

A discrete-time signal is given as x(n) = a!™ for -1 < a < 1. Find the DTFT.
Determine the Laplace transform and ROC for the following signal x(t) =
—e%y(-t).
Determine the Laplace transforms of the following sinusoidal function x(t) = A
sin ot u(t).

Module -3

The transfer function of LTI system is given by H(s) =—$zi+537i—2 Determine the

impulse response.
What is the difference between unilateral and bilateral Laplace transforms?

Determine the system response y(t) for a system given below to a input x(t) =

252+65+6
s243s+2 "

e3tu(t) and H(s) =
Module -4
Explain the 4 properties of DTFT.
If nyquist criteria is not met, what will happen to the sampled signal?
Find the frequency response H((e/®) and impulse response h(n) of a causal
discrete time LTI sysem which is characterised by the difference equation given
as under: y(n) - (3/4)y(n-1) +(1/8) y(n-2) = 2 x(n).
Module -5 '
A discrete time signal is expressed as x(n) = 8(n+1) + 25(n) + 58(n-3) - 26 (n-4).
Find its z- transform.
Obtain z-transform of x(n) = a" sin wonu(n).
Determine the response of the following system: x(n+2) -3x(n+1) + 2 x(n) = 8(n)
Find the z-transform and ROC of the signal x(n) = [3(2") — 4(3™)]u(n).
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