18EC52

h Semester B.E. Degree Examinatﬁdn, Jan./Feb. 2023
Digital Signaﬁ Processing
Max Marks: 100

Module 1
§ 1 a. State and prove circular time shift property. 5 (06 Marks)
g . . | - T e o
é« b. Find the 4-point DFT of the sequence x(n) = Cos (Z n) + S}p(g n) use linearity property.
§ c. Consider 4-point sequéﬁ@_,gssx(n) = Cos (%);O <n<3
2 5 W :
.—g h(n)=2"; 0<n<3
b Compute circular convolution. Using concentric circle method. (06 Marks)
2 a. Stateand 'proVe Parseval’s theorem. - (06 Marks)
b. Find 6 pomt DFT of the sequence.
x(n) NG 0=sun=b
. (08 Marks)
=0; otherwise oo i AR L
¢. Find the IDFT ofthe DFT X(K)= {6, -2+ - 2 Zoo Jz} . (06 Marks)
Module-z- ‘

3 a. Consider a FIR with ﬁlter whose 1mpulse response h(n) = {3 2y 1s 1} if the input is
x(n) = {1, 2, 3,.3;°2,:1, -2, -3,5:6,-1,2,0,2,1}, ﬁnd the output using over lap add
method assuming the length of block as i (10 Marks)

b Devclop Rachx- 2 DIT-FFT algonthm and draw complete 51gnal flow graph for N = 8.
: _ (10 Marks)
OR

4 a. Find the output y(n) of a ﬁltel whose impulse response in h(n) = {1, 1, 1} and the input

51gnal to the filter is x(n) {3,-1,0,1,3,2,0,1,2,1}. Using overlap save method.
(10 Marks)

b Flrst five point of the Elght point DFT of a real valued sequence is given by

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

“x(0) =0, x(3)=2-2j
x(1)=2+2j - x(4)=0
xX(2)= 4=
Determine the remaining pomts Hence find the original sequence x(n) using Decimation in
frequency FFT algonthm S (10 Marks)

Module-3
5 a. List the diffcrent types.. of windowing techniques used in the design of FIR filters. Write the
analytical equations, draw the magnitude response and show the largest side lobe value
below the dc magmmde _ (08 Marks)
b. The frequency response of an FIR filter is given by
H(w)=¢ }3°’(1+1 8cos3w+1.2cos20+0.5cosmw)
Determme the coefficient of the impulse response h(n) of the FIR filter. (06 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Determine the coefficient K, of the lattice filter correspond‘_j\ngxté FIR filter described by the
system function H(z) = 1 + 227 + %2_2. And also draw,tfli'égi;a.ftice structure. (06 Marks)
OR

Determine the filter coefficient hq(n) for the des_\iriedi_,ﬁequency response of a Lowpass filter
is given by

g™ o b

Hy(w) = S
T
0 ; —<wEn
Find h(n) and also frequency response H(w) using Hamming window. (10 Marks)
Obtain the cascade form realization of system function: -
H(z) =1+527" +227 +22° L (05 Marks)
Realize the following function in Direct form.
H(z) = (l + ~]2— 24z J(l + %zl + 2_2] “ (05 Marks)
Module-4

Discuss the general procedure for IIR filter design using Bilinear transformation. (06 Marks)
An analog filter is given by H, (s)= —-S+—01—— Obtain digital IIR filter using bilinear

C(s+0.D)° +16

i .. - A T ..
transformation method. Digital filter is to have resonant frequency , = —radians. (08 Marks)

Compare FIR and IR filter: - o | ; (06 Marks)
"y OR . &% o
Design a Butterworth digital low pass filter with the following specifications.
i) 3dB attenuation at the passband frequency of 1.5KHz '
i) 10dB stopband attenuation at the frequency of 3KHz =
iii) Sampling frequency of 8000Hz.. . .~ (10 Marks)
A system is represented by a transfer function H(z) is’ given by H(z)=1+ 4Z1 i T
; - s 7 —— b
4

1) Does this H(z) represent a FIR or IIR filter? Why?
ii) Draw direct form — I and Direct form — II realization by showing all differences

equations? s S (10 Marks)
Mo Module-5
Explain IEEE floating point formats using :
i) Single precision format i) Double precision format. (08 Marks)
Discuss briefly multiplier and Accumulator unit in Digital signal processor hardware units.
" (04 Marks)
Draw the block diagram to TMS320C3X floating point digital signal processor. (08 Marks)
53 OR
With block diagram explain Digital signal processor based on Harvard architecture.
(06 Marks)

Convert the Q-15 sié,ﬁed number to decimal numbers.
D) 1.110101110000010 i) 0.100011110110010 CMRIT LIBRARY (04 Marks)

Explain the basic architecture of TMS320CS54X BaNGRLDRE -meotoPigital signal
processor. (10 Marks)
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