Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Seventh Semester B.E. Degree Examlnatlon, June/July 2023

Digital Signal Pr“\ncessmg

Time: 3 hrs. Max. Marks:100
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Compute the DFT of'the followmg sequences
1) x(n)=3 (n ng)

i) x(n)=a"= u(n) 0<n<N-1

iii) x(n)=4+ c $ «‘%—, 0<n<N-1 (12 Marks)
Let x(n) be a ﬁnlte 1ength sequence an x(n) 411,0,1,0 } Find the 5 — point DFT of the
sequence x(n) and also find y(n) if y(k) = x (k) (08 Marks)
State and prove circular convolunqn property of DFT. (08 Marks)
Using real and even property obtain the DFT of {0, 0, 5,1, 0.5, 0} (08 Marks)
Ifx(n)={1,2,0,3,-2,4,7,5 } evaluate the followmg

1) x(4) :

7
i) Dx(k) ] (04 Marks)
k=0

A long sequence x(n) is filtered through a filter with 1mpuIse response h(n) to yield the
output y(n). If .

x(n) = {11111311421131}

h(n) = {1, -1}, compute y(n) fiSmg overlap save technlque Use only S-point circular
convolutlon (10 Marks)
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o ’Develop the DIF — EFT, algonthm to compute DFT for N = 8. Write all intermediate signal
- How graphs? (12 Marks)

Consider a ﬁmte length sequencex(n){ ,Sr 3-j2,-3, 3+j2}, find x(2) using Goertzel

algorithm. A§,§ume that initial conditions are zero. (08 Marks)
’ PART - B

Derive the order of the Buttérworth filter. (06 Marks)

Distinguish between Butterworth and Chebyshev filter. (04 Marks)

Design a Chebyshev. analog low pass filter has —3dB cut off frequency of 100 rad/sec and a
stop band attenuatlon of 25dB or greater for all radian frequencies past 250 rad/sec.
(10 Marks)
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Realize an FIR linear phase filter for ‘N’ to be even. . © (08 Marks)
A low pass filter is to be designed with the following desired frequency response:

' e—j2m I(Dl <§
Hy(e®)=Hy(0) = 7 .
0 e o] < T

Determine the filter coefficients h,

g (1) = { O=n=s

Otherwise

d

(n) and h(n) if w(n) is rectangular window defined as,

(12 Marks)

Design a Digital Butterwort Low pass filter to meet the following specifications
0.8 <[H(e™)[ <1 for 0<w<g

!H(ejw)[<018 for 075nsw<i§f

Use Bilinear transformatlon method. (14 Marks)
Detenmnq system transfer functlon H(Z) using impulse i mvanance technique for the analog

H(s) =W———— .Assume T =1 Séc. (06 Marks)
+D(s+3) ¢
Obtain H(z) using impulse/invariance method for “f‘gﬂowing analog filter
H,(s)= ! | (10 Marks)

(s+05)(s +0. 55+2)
Obtain the digital filter equivalent of the analog filter shown in TFig. Q8(b) using
1) Impulse invariant transformatlon
i) Bilinear transformation.
Assummg'the sampling frequency“F

= 8F., where Fe is the cutoff frequency of filter.
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VD g ) V(1)

d

Fig. Q8(b) (10 Marks)

* %k %k ok k

20f2

r

%,



