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 17EC52
Fifth Semester B.E. Degree Examnatlon, Jan./Feb. 2021
Digital Signal Prowessmg
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choo sing ONE full question from each module.
.. Miodule-1
G # w»m%ﬁ*
1 Explain frequency domain sampimgﬁ%nd reconstruction of diserete time signals. (10 Marks)

Compute circular convolution, oftwo sequences, xl(n) {1*"’“2gr 3, 4} and x2(n) = {1, -1, 3, 2},
using DFT-IDFT method. |74 (06 Marks)
Compute 16-point DFT of the sequence x(n) =8, 0 <« n < 15. (04 Marks)

OR

Compute N-pajft‘it DT’T of the sequence x(n ,~ ;—w»‘l‘&:esm( k1] ,0<n<N-1. (08 Marks)

( ) (Tj < n < 3, using linearity
31‘
propcrty of DFT. ALY (06 Marks)
Derive the relationship between@ﬁF T and DTFS coeﬂiqi%hts . (06 Marks)
Module-2%,., ~ Ny

The 4-point DFT of a: len h-4 sequence x(n)«is given by X(k) = {8;-14j, -2, -1-j}. Obtain
. —jﬂ:ﬂ ‘‘‘‘‘ 4

y(k), the 4-point DFT of the sequence y(n)=e¢ 2 x((n- 1))4 (05 Marks)

Given a sequencex(n) = {1, -1, 2,2}, .determine DFT{JFT {DFT{DFT{x(n)}}}}, using

.

complex conjugate properties of QF (07 Marks)
Determine the filter output y(n)," "W’whose 1mpulse response h(n) = {1, -1, 2} and input

x(n) = 41, 4 3,2, 1, -1, 2, K 5 3, 2, 4}, usmg overlap save method. Consider 8-point
c1rcu1ar convo lution approac“ﬁ% ) (08 Marks)

y x(k) = {16, -4+j4, -4, -4-j4}. Determine the
(04 Marks)

,G,;;;;,f;;%The IDFT {x(k)}\ is glven by x(n) = {1 2, 3, 4}. Determine IDFT of the following

sequences: L) (4-k) 1)j i x(k) e =4ii) Re {x(k)} v) Im {x(k)} (10 Marks)
Discuss the eed of FFT algorltims for computation of DFT. (06 Marks)
)Zs‘ﬁ'@gw =~ 4
AL Module-3

Compute 8-point DFT..0f: the sequence x(n) = {0.707, 0, -0.707,.-1, -0.707, 0, 0.707, 1}
using DIT-FFT algorithm, (08 Marks)
Starting from the expression of Z-transform of an N-point sequence x(n), derive chirp

z-transform algorithm. (08 Marks)
Mention the snnllarltles and differences between DIT-FFT and DIF-FFT algorithm.
{04 Marks)
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OR
Develop the radix-2 DIF-FFT algorithm for N = 8 and draw th@@gnal flow graph. (10 Marks)
. Given x(n) = {1, 2, 3, -1}, obtain x(1) using Goertzel alg@ﬁh& and also explain Goertzel
“Algorithm. %f% ‘ (10 Marks)
Module-d . /7
Obtain a parallel realization for the transfer function H(z) given below:

87° —4z* +11z-2 “

EYE R

H(z) = (06 Marks)

. ] " ‘ &
Derive an expression for order and cut-@ﬂ%ﬁeauency of low-pass Butterworth filter.
) ) (08 Marks)
Transform the analog filter, Ny A,
Y b Yo
s*+5s+6 S ) b

into digital filter, H(z) using impulse invariant transfqrm@;tion. Consider T = 0.1 sec.

aw ¥ . (06 Marks)

¢ OR

Design a digital filter H(z) that when used in A/D =H(z) — D/A structure gives an equivalent
analog filter withi the following specifications: Passband attenuation < 3.01dB, Passband
edge frequency = 500Hz, Stopband attenuation >15dB, Stopband edge frequency = 750Hz
and sampling t@te'@—- 2kHz. The filter is tosbe‘designed by performing bilinear transformation

on Buttex;@%ﬁh analog filter. , (12 Marks)

A linedr, time-invariant digital MII% filter is specified by the transfer function,
& V-2 AN &

H(z) =~ o) "

(22 + L) (zz —z+ l)
16 2/

Obtain direct form-1 anddu@ct form-II realizations of the system. Wy’ (08 Marks)
A filter is to be desigried with the followingdesired frequency-response:
0, Hlw|<n/4 A e o X
H(w)={ R
ey m/d< |w| <T %ﬁ%i

Find the%ﬁgec%fuency response ofthe FIR filter desigﬂéﬁﬂf%'sing rectangular window. (10 Marks)
Given fhe'FIR filter with the'fo llowing difference€quation:

y(n) =X(@) + 3.1x(n-1) + 5:5x(n-2) + 4.2x(n-3) + 2.3x(n-4)

Sketch the lattice realizationof the filter. = (10 Marks)
i 393 ;‘ g;;,‘ @ M@“ (’;‘)Rf ¥
The frequency r%sﬁ;p%;s"e of an ideal bang pass filter is given by;
L B ¥ .

e'jw ﬁ%m 1< lWl <2 “‘w
5

(%) {QO,M@?« Iw| < lor2 <|% m
Design an FIR bandpass filter which approximates the above filter, using Hamming window.

N

. s (10 Marks)
Realize the 1inear-phas¢cF‘3H”{f}"**ﬁlter having the following impulse response:
h(n) =8(n) + ZS(n —&}) —g d(n-2)+ i d(n—3)+8(n—4) (05 Marks)

-
—
.

Realize an FI&ﬁlter with impulse response h(n) given by, h(n) =(%) [u(n) —u(n —4)],

using di{gct form-1. . (05 Marks)
sy * % %) of 2% * *
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