15SMT73

nth Semester B.E. Degree Exami"n)ﬁ“tion, July/August 2022

Eﬁﬁt : Signal Pljpce'ss

3 hrq . Max Marks: 80
Note: Answer any FIVE full questions, choosmg ONE full questlon from each module.

‘Module-1
1 a. Illustrate the following with examples each:
1) Even and odd signals
i1)  Energy and power signals
ii1)  Continuous and discrete signals.

50, will be treated as malpractice.

Find the even and odd components of x(t) = ", (08 Marks)
b. A discrete time signal x(n) is shown in Fig.Q.1(b), sketch and label each of the following
signals: 1) x(n-2)  ii) x(2n) 111) x(-n) (08 Marks)
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2 a. Forasystem described by T{x(n)} = ax(n) + b check for the following properties:
1) Stability 1i) Causality  iii) Linearity iv) Time invariance ~ v) Memory.
(10 Marks)
b. Determine whether each of the followmg 51gnals is periodic, If a signal is periodic, find its
fundamental period. i) x(n) = Scos (0.27n) 11) x(n) = sin (2n) (06 Marks)
. Module-2
3 a. State and prove convolutional integral. (08 Marks)

b. An LTIsystem is characterlzed by an impulse response

h(n) = (i—] u(n)

Find the step response of the system. Also evaluate the output of the system n = +£5.

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

(08 Marks)
; e OR
4 a. State and prove the convolutional sum. (08 Marks)
b. Find the convolutional sum of two sequences xi(n) and xx(n) given below:
i) %(1) = (%, 2, 3) "W ii) x,(n)= (%, I, 4) (08 Marks)
Module-3

5 a. State the deﬁmtlon of Discrete Fourier Transform (DFT), compute the 8 point DFT of the
sequence x(n) given below:

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

x(n)=(, 1, 1, 1, 0, 0, 0, 0). (10 Marks)
b. Find the N point DFT of the following sequences:

1) Xi(n) = d(n) i1) X2(n) = 8(n-np) (06 Marks)
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Explain the properties of DFT.
1) Linearity i1) Circular time shift.
Find the 4 point DFT of the sequence x(n)=(I, -1, 1, —1). Also using time shift
property find the DFT of the sequence y(n) = x((n-2)), . (10 Marks)
Compute the 4 point DFT of sequence x(n) (1, 0, 1, 0). Also find y(n) if
y(k) = x((k - 2))4. : (06 Marks)

Module-4

A Butterworth low pass filter has to meet the following specifications:

i)  Passband gain, Kp = -1dB at Qp = 4rad/sec.

ii)  Stop band attenuation greater than or equal to 20dB at ()= 8rad/sec.

Determine the transfer funcnon Ha(s) of the lowest order Butterworth filter to meet the

above specifications. (10 Marks)

Find the order N of a low pass Butterworth filter to meet the following specifications:

8,=0.001, 85=0.001, Q,= lrad/sec, Q¢= 2rad/sec. (06 Marks)
OR

Design a Chebyshev analog low pass filter that has a -3dB cutoff frequency of 100 rad/sec
and a stop band attenuation of 25dB or greater for all radian frequencies past 250rad/sec.
(10 Marks)

Let Ha(s) ::———b———z be a casual second order analog transfer function. Show that the
" (s+a)’+b
casual second order dlgltal transfer function H(z) obtamed from Ha(s) through impulse

invariance method 1s given by

TsinbTz! 1
H(z) = . Also find H(z) when Ha(s) = ————. (06 Mark
@) l——2e“’T cosbTz " + e 272 pdsz) a(s) s24+2s+2 ( aks)
Module-5

The frequency response of an FIR filter is given by
H(W)=e?"(1+1.8cos3w +1.2cos2w + 0.5cos w)

Determine the coefficients of the impulse response h(n) of the FIR filter. (10 Marks)
Obtain a cascade realization for a system described by
1+lz g

H(z)= 4 . (06 Marks)

1 4 b4 1

1+—-2z I+—z" +-2
2 2 4
OR

Draw the block dlagram of direct form I and direct form I realization for a digital IIR filter
described by the system function

H(z) = 82 I4Z +UZ_12——. (10 Marks)
(3 . j (Zz . j
4 2

Obtain a parallel realization for the transfer function H(z) given below:
82’ -4z’ +11z-2

0N N (06 Marks)
z——|| 2" —z+
=87 =) .

* % % %k ok
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H(z) =



