50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10EC52

Fifth Semester B.E. Degree Examination, Feb./Mar. 2022
Digital Signal Processing
Time: 3 hrs. ‘ Max. Marks:100

Note: Answer FIVE full questions, selectingdtléast TWO questions from each part.

PART - A

1 a. Define sampling and Aliasing. Conslder the analog signal x,(t) = 2 Cos 2n (10t) and
x2(t) =2 Cos 27 (50t). Find a samphng frequency so that 50Hz signal is an alias of the 10Hz

signal. (08 Marks)
x(n)=1 0<n<5 Jeutt
b. If and x(z) its z transform. If x(z) 1s sampled at z=¢ N 0<k<3.
=0 elsewhere ;

Find y(n) obtained as IDFT of x(k). P (06 Marks)

C. Prove the following identities: )
i) DFT (8(n))=1" 11) DFT[x"(n)]=X" (N K) : (06 Marks)
2 a Ifx(n)={1,2, 3 4} Find x;(n) = x((n= 1))4 and x2(n) = x((n + 1))s. (04 Marks)
b. The first five point of 8-point DFT is x(k) = {0.5, 1 —j, 0, 1 —j1.72, 0}. Find the remaining
three points, (04 Marks)
c. Ifthe DFT of x(n) = x(k), What are the DFT’s of X(—1)moan; X (N — K). (12 Marks)

3 a. Perform the circular convolution of the signals xi(n) = {2, 1, 2,1}, x2(n) = {1, 2, 3, 4}.
Using DFT and IDFT method. (08 Marks)

b. With Butterfly diagram, explain radia — 2 DIT' FFT algorithms. (08 Marks)

c. State and prove Parseval’s theorem pertaining to discrete Fourier transformation. (04 Marks)

4 a. Ifx(n)= {1 2 2 3,1, 1,4 2} Find X(k) using Radlx — 2 Decimation in Frequency FFT

algorithm. (10 Marks)
b. IfX(k)= {17,-1.12-j7.12, 33, 3 121 + j2.87, 3, 3].12—)2.87, —j3, =1.12 +j7.12}. Find x(n)
using radiax-2 inverse DIT = FFT algorithm. (10 Marks)
PART -B
5 a. What is impulse invariant tranS’féf?hation? For the analog filter H,(s)= __?___
i, é (s+D(s+2)
Find H(z) using impulse invariant transformation for T = 0.1Sec. (08 Marks)

b. Design Low Pass Butterworth filter using Bilenear Transformation for the following :
Pass band = 0 — 400Hz, Stop band = 2.1 to 4Khz, Pass band ripple = 2dB, Stop band
attenuation = 20dB, Sampling frequency = 10KHz (12 Marks)

6 a. Obtain Direct Fbrm I and cascade realization of the system
y(n) =———~y(n 1)+———y(n 2)+———y(n 3)+x(n)+3x(n D+ 2x(n-2). (10 Marks)
':‘ """" 1 of2
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Realize the following system with minimum numbexgé%@%tipliers
H(z) = (l +%z‘l + zzj(1+i—z" +z'2) (04 Marks)
Explain procedure for designing FIR Filter us (06 Marks)

Design Band Pass FIR Filter for N = 8aw., =0.3radians, wc, = Wﬁradlan, using hamming
window. Y : A" (10 Marks)
Design a high pass FIR filter ft ing “Hamming window.

m%%

s =1, 5rad1ans us

(10 Marks)
A4
l;;ﬁhebyshev filter with c}&tpff frequency = 50Hz, N = 2, Pass band
ripple = 1dB. Samplmg equency = 500Hz. T (12 Marks)

De31gn a lowpassw%ﬁl Filter using ﬁequency*"samphng method having cutoff frequency
= n/3 radians’ aqd"’N 6. g (08 Marks)




