USN

Fifth Semester B.E./B.Tech. Degree Exammatlon, June/July 2025

Digital Signal Proce’sﬂsmg

N Max. Marks:

i
//BEC502

Time: 3 hrs. ) 100
Note: 1. Answer any FIVE full questions, clloosmgLONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Cour.se outcomes. )
Module— ' M| L C
Q.1 | a. | Estimate the signal x[n] in terms of 1ts odd and even components 4 | L2 | CO1
Y5 <
b. | Classify whether each of the following signal is periodic of not If periodic | 6 |L2 | CO1
determine its fundamental péeri 1od ,
i) x;(n) = cos (2n) ii) Xo(n) = sin (3 mn) -
- [\\/ ‘ ! »
c. | Predict whether the “given system y[n] = ‘X[n}'+ nx[n + 1] is|10|L3 | CO1
static / dynamic, /11near or non linear, time invariant or time variant, causal
or non causal and stable or unstable. Justlfy your statements.
\ ‘, /\ \ »
<< (//‘\ < OR c\‘\/ V’/,;,
Q2 |a D1st1ngmsh Tbetween _continuous and discrete signal. Compute the | 10 | L2 | CO1
comgo]ut;on of two finite sequence x[n] = [-1, 4, 2, 1] and
h[n] é\[l‘z 3, 5]. (/: QY
b. | Write a program to pe1f01m the followmg opelatlons on. 1) signal addltlon 4 |L3 |CO1
and ii) multiplication. ,4;13
c. | Interpret whether each of the following signal\i 11s énergy or power sighal: l 6 |L3 | CO1
, =1; <1 ‘e A
i x(n) |n| i) x(n) u(n) Ay
=0 Otllerwxse XYL
’ \ (S \4 ¢
& “Module - 2
Q.3 | a. | Calculate Z transform and ROC of the sequence x(n) = a " u(n). 5 | L2 | CO2
b. Wr 1te 4 p10g1 am to compute N -point DFT and plot magnitude and phase | 5 | L2 | CO2
spéctrum. ‘ L)
{ ¢. | Interpret the plocess of frequency domaln .Sampling and reconstruction of | 10 | L2 | CO2
/| discrete time 31gnals
‘ . OR
Q.4 | a. | Descr 1be any 5 properties of Z t1 ansform with respect to ROC. Explain the | 10 | L2 | CO2
periodicity and linear 1ty DFT property.
b. | Compute 4-point DFT* of“;h‘e signal x[n] = [0, 1, 2, 3] using matrix method. |4 |L2 | CO2
c. | Develop the equa‘gioﬁ for DFT of multiplication of 2 sequences. 6 |L3 | CO2
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Module —3

Q.5

Explain the circular time shift property.

L2

CO3

Calculate the circular convolution using the followmg sequences
xi[n]=1[2, 1, 2, 1] and x2[n] =1, 2, 3, 4].

L2

CO3

Compute the 8-point DFT of the sequence x[n] [1,1,0,0, -1, -1, 0, 0]
using DIT-FFT algorithm. ( ‘ '

10

L2

CO3

OR -

Q.6

Calculate the output y[n] of & filter whose impulse response is
h[n] =[3, 2, 1, 1] and the input signal to the filter §
x[n]=[1,2,3,3,2,1,-1, -2, -38§, 6f-1,2,0, 2, 1] ‘

using overlap add method Assummg the length of block as 7

10

L3

CO3

An FIR filter has the 1mpulse response of h[n] = [{ 2, 3] Determine the
response of the mput x[n] [1, 2]. Use DFT and IDFT and verify the result
using direct computatlon of linear convolution.

10

L3

CO3

ve Module —40)

Q.7

Determine, the- ﬁ]tel coefficients hd(n) and h(n) frequency response of low
pass FIR: ﬁlte1 for the desired frequency response.

Hd(ejw) ; ™ |w|<m/4 ¢
=0 E<\w‘<mf:-"
4

using the rectangular window with window length M ‘=/ S

10

L3

CO4

Explain the Gibb’s phehbli‘lehon.

L2

CO4

Realize the linear phase FIR filter with the followmg 1mpulse 1esponse and
give necessaly equatlons ‘ ‘
h(n) = B(n) 0 6(11 -D- —8(11 - 2) R 8(11 -3)+ 8(11 - 4)

e
Y

L3

CO4

< ~J0R 2>y

Q.8

Develop a high pass FIR ﬁltel using Hammmg wmdow with cutoff

frequency of 1.2 rad/sec and N=09,

10

L3

CO4

¢ . |.Construct direct and cascade realization of system function

H(z)=1+§z \+22 +2z7°

10

L3

CO4

Module 5

Q.9

Summanze how the first order analog low pass filter prototype is
transformed into a differént types of filter.

L2

CO2

Discuss the general mapping properties of Bilinear transformation and
show the mapping bétween the s-plane and z-plane.

L2

CO5
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Build a second order digital Lowpass Butter worth filter w1th 'a cutoff

10 L3 | CO5
frequency of 3.4 kHz at a sampling frequency of 8000 Hz Dlaw the direct
form — 1I structure of this filter use bilinear transfor matlon )

OR R
Q.10 Ilustrate the following digital systems usmg d11 ect fonn — I and direct | 10 | L3 | CO5
form — ll P
nN==ymn-1)-=-y(n-2)+x(n +—x‘~'1>]~.—\1." ' 4
y(n) 4y( ) 8y( )+ x(n) 2( ) :
The normalized lowpass filter Wlth a/cut off frequency of 1 1ad/sec 4s glven 10| L3 | COS
as H,(s) = Ll use a given Hp(s) and the BLT to desxgn a correspondmg
s+
digital 1IR lowpass filter w1th a cut off frequency of 50 HZ and a sampling
rate of 90 Hz.
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