
USN t7EC52

Fifth Semester B.E. Degree Examinationo Jan./Feb .2023
Digital Signal Pr6eessing

Time: 3 hrs. Max. Marks: 100

Note: Answer my FIVE full questions, choosing ONE full question from ench module.

Module-t
I a. Describe the process of' frequency domain sampling and reconstruction of discrete timc

signal. (10 Marks)
b. Find the 4-point.DFT of the sequence x(n) = {1,2,3,4} and veriff the result with IDIr'l

using matrix method. (10 Marks)
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OR,,,,, i ,,,2 a. Determine the 8-point DFT of the sequence x(n) = { I , 1, 1, 1, 1, 1, 0, 0} .

b. Using Concentric circular method obtain 5 point circular convolution of two
defined by

x(n)=(1.5)' ; 0<n<2
y(n)=(2n-3) ; 0<n<3

c. State and prove Linearity property of DFT.

OR
'State and prove circular frequency shift property in DFT.

Module-2
a. State and prove circular tirhe shift of DFT. (06 Marks)
b. A length - 6 sequence x(n): !1, 3, -2, l, -3,4) with 6- point DFT given by x(k).

)
Evaluate the following function f tXtfl 12 without computing DFT. (04 Marks)

k=0

c. Find the output y(n) of a filter where the input response h(n) = { 1, I , 1} and the input signal
x(n): {3;;1,0, 1, 3,2,0,1,2,1} using overlap - save method assuming the length of the
block is 8. (t0 Marks)

(08 Marks)
DFT signal

(08 Marks)

(04 Marks)

(05 Marks)
b.: Determine the number of complex multiplication complex addition real multiplication, real

addition and trigonometric function for N : 8 and N : l6 for direct computation of DFI'.
(05 Marks)

c. Using over.lap add method compute y(n) of a FIR filter with impulse response
h(n) = {3,2,1} and inputx(n},: {2, 1, -1, -2, -3,5,6, -1,2,0,2,1}. Use 8 -point
circular convolution in your approach. (10 Marks)

5 a. Find the 8-point DFT of the sequence x(n) : {1, 2,3,4,4,3,2, l} using Dll'- F'li'f
radix - 2 algorithm (10 Marks)

b. Describe Goertzel algorithm. Also obtain direct form - I and Direct tbrm - lI realization.
. (10 Marks)
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(10 Marks)

{1,0, 1, 0}.
(04 Marks)

Assume initial
(06 Marks)

6a. Find the IDFT of the following sequence using DIF-FFT algorithm

x(k) = [1.!.-1.1. -1.1. -1. r]^\r\, - \2, Z, 2. 2, Z, Z, 2. Z)

Compute the 4-point DFT of the sequence using DIT-FFT algorithm x(n):b.

c. For sequence x(n): (1,0, 1,0) deterrninq, x(2) using Goertzel algofiihm.
conditions are zero. ':'i':''l
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7 a. Sketch the direct - form - I atid,:aiiect form - II

,tir,i:i:t,ii! irl

ii; i. :l

realizatio-p for the system function. Given

,:,.',.i,,:,,,, (10 Marks)
?,2*2 +z-2

below H(z)=T
b. Design a digital Butteiwofth low pass filter with

i) Pass band S 3.01d8
ii) Pass bandedge frequency : 500H2
iii) Stop band atteiruation : Z 15dB 

_

irr) Stop band edge frequency :7 50Hz
v) Saqpling rate f,: ZKklz

Use bilinedt'transformation method.:

8 a. Obtain the cascade form realization for the system given by

t -Lr-'
H(z\== - 2- =

[r _ I ,-, * !,-,-l[, _!r-, *Lr-,1L4 2 )L s 6l
b. A digitJ filter is given by '

?,
c'.'An analog filter is gik.n by H.(s) - - , with T : lSec. Obtain H(z) using bilinear

transformation. (08 Marks)

a. Given FIR filter with y(n) : x(n) + 3.lx(n- l) + 5.5 x(n-2) + 4.2 x(n-3) + 2.3 x(n-4).
Sketch the lattice structure. (10 Marks)

b. The desired frequency response of a lowpass filter is given by
(3n
le-.tt* ; Iwl<#go(*)=j 

^ 3x :
L 

0 ; ;<l wl<r

Determine'the frequency response ofthe FIR filter if Hamming window is used with N : 7.
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(10 Marks)

(06 Marks)

(06 Marks)H(z),=

'2rr;., l

Module-S
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10 a. Realize the system function given by .&i*... '

. I -, I --, I --3 . trr-o **r-,#rliinair*tror-. "qs:"
"(').= 

t.+ 
1z-' 

*.i:' i'' ..* ,.- - 
91"*T - . $rya{b' obtain the cascade fomr realization of s&& function - J

r ' ..Y.' 4"

H(z) = l+!z-' +22-t +22-3 'q\--\-/ t LQ r aP sft' ,r'"' "q.J+,
c. A Lowpass filter is to designed ntfth ffie following desired ftequency response

( .^ -'h.' '["-,,*; lwtyi;,,
I o ; ;6lwF7rt 4^

Determine the filter coelfrcient ha(n) if w(n) is a reckngular window defined as

[t ; *ffi<+ **W"(n)=i^ "",*h,-r\/ [0;*oWerwise tus:

Also find-fu. frecpency responss H(w) ofthdresulting FIR filter.
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(04 Marts)

(06 Marks)

(10 Marks)
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