Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Seventh Semester B.E. Degree Examination, Feb./Mar. 2022
Signal Process
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Define Signal and System. Give classification of Signals with an example. (08 Marks)
b. Sketch the following signals and determine their even and odd components :
) x(t)=r(t+2)-r(t+l) - r(t-2) + r(t-3) i) r(n)=u(n+2)-3u(n-1)+ 2u(n-5).
(12 Marks)
OR
2 a. Determine whether the following signals are energy or power signals and calculate the same
D) x(n)= (DY utm) i) x()=Ac™ u(®) > 0. (06 Marks)
b. Given the signal x(t), sketch the following : i) x(-2t+3) i) x(% -2).
[Refer Fig.Q2(b)] ‘ (04 Marks)
427
I T
Fig.Q2(b)
c. Determine whether the following systems are
1) Static or Dynamic i1) Linear or Non linear  iii) Time variant of Invariant
iv) Causal or Non Casual v) Stable or Unstable with explanation.
) SYOTO-X) )y =xm) tnx@+ 1) (10 Marky
Module-2
3 a. Derive the formula for Convolution Integral. (08 Marks)
b. Obtain the convolution of two functions given below :
2 for -25ts2 4 for 0<t<2
x(t) = ; h(t) = ) (12 Marks)
0 elsewhere 0 elsewhere
OR
4 a. Determine the convolution sum of the two sequences
x(n):{%,z,l,Z} and h(n) = {1, 2,1, 2}. (04 Marks)
b. State and prove the Commutative property , Cascade and Parallel connection of impulse
response representation for LTI systems. (06 Marks)
c. Determine the Unit sample response of below system in Fig.Q4(c) : (10 Marks)
2D — [ = @) [ [ bytr» ) o [P
Fig.Q4(c)
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Module-3
Evaluate the Circular Convolution of x1(n) and X»(n) using DFT and LDFT.

xl(n)s(lz)“ 0<n<3 ; x(m=10<ns3 (10 Marks)

Determine the response of an LTI system with h(n) = {1,-1,2} foran input

x(n) = {1,0,1, -2, 1,2,3,-1,0,2}. Employ overlap add method with block length L = 4,

(10 Marks)
OR
Derive the radix — 2 FFT — DIT algorithm and draw the signal flow graph for N=238.
(10 Marks)
Compute 8 - point DFT of the sequence x(n). Using DIF — FFT algorithm
xm)=sm(%n)02n§7. (10 Marks)

Module-4
An analog Chebyshev low pass filter with pass band attenuation of 2.5 dB at 200Hz , Stop
band attenuation of 30dB at S00Hz is required. Obtain the transfer function H(s). (10 Marks)

Let H(s)=

- transfer function of the system whose passband frequency is
¥ +4/2s+1

1 rad/sec. Using frequency transformation compute system functions for
i) A low pass filter with passband of 10rad/sec.
ii) A high pass filter with passband of 10rad/sec.

iii) A band pass filter with passband 10rad/sec and center frequency of 100rad/sec.
(10 Marks)

OR
Design a Butterworth filter using the Bilinear transformation for the following specifications

08<(HE")<l for 0=ws 0.2n
(H(e™)<02 for 0.6m<w<m '
The system function of the analog filter is given as

(10 Marks)

0.1 . . . .
H(s) = ——Si—-z——— Obtain the system function of the IIR digital filters by using Impulse
(s+0.1)"+9
Invariance method. (10 Marks)
; Module-5
Design a FIR filter with
Wy — e ™ for|wl< T . . . . B
Huy(€™) = 4. Using Hamming window with N =7. (10 Marks)
0 elsewhere
The desired frequency response of the low pass filter is given by
~j3w 3n
e W} < —

Hy(e™) = Y
0 " <|wl<m

Determine the frequency response of the FIR filter. If the Hamming window is used with

N=17. (10 Marks)
‘ 2 of3




10

17MT73

OR
Realize a Lmear phase FIR filter having impulse response
h(n)=0d(n) + — 6 (n-1)- = 6(n 2)+ — S(n -3)+ 8(n-4). (04 Marks)

Obtain the d1rcct form — I and direct form 11 realization for a dlgltal filter described by the
system function «

87 —47° +11z-2

H(z)= . (06 Marks)
(z-Y)(2" —z+ 1)
A FIR filter is given by
y(n) =x(n) + %x(n—l) F %x(n-Z) L %x(n—3). Draw the Lattic structure. (10 Marks)
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