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Time : Three hours k Maximum : 100 marks.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. What is the relation between DTFT and DFT?

2.  Compute the DFT of the sequence x(n)={l,-1,1,-1}.

3. What are the requirements for the digital filter to be stable and casual?
4. Discuss the need for prewarping.

5. %at 18 .@Ig_phemiﬁe’gon?

6. Compare Hamming window with Blackmann window.

7. - What are the methods used to prevent overflow?

8.  What is meant by “dead band” of the filter?

9.  Define adaptive filtering.

10. List the applications of multirate signal processing.




11.

12,

13.

14i
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PART B — (5 % 16 = 80 marks)

Compute the DFT for the sequence {1,2, 3,4, 4, 3,2,1}. Using radix — 2
DIF — FFT algorithm. (16)

Or

In an LTI system the input x(n)=1{1,1,2 1} and the impulse response
h(n)={1, 2, 3, 4}. Perform the circular convolution using DFT and IDFT.
(16)

Design a digital Butterworth filter w1th the follomng speaﬁcatlons

0707s|H (e™) |<1 0<w<0.57
|H(e™)|<0.2, 0.T5n<w<n

Determine system functlzn H(z) for a Butterworth filter usmg Bilinear
transformation. (16)

Or

Determine the system function of the lowest order digital Chebyshev
filter with the following specifications, 3db ripple in the pass band
0 <w<0.27 and 25db attenuation in the stop band 0.45 7<w<=z. (16)

Design a HPF with the following frequency response
H(e™)=1for x/4<|af<x
=0 forlo| < 7/4
of length N =11 using Hanning window. (16) ;

Or

Determine the coefficients of a linear phase FIR filter of length N = 15
which has a symmetric unit sample response and a frequency response
that satisfies the conchtlons \ - (16)

H(22k115)=1; for k=0,1, 2, 3
=0; fork=4,5,6,7

Two first order filters are conneetedl in cascaded whose system functions
of the individual sections are Hl(z)= 1!(1 - 0.52'1) and

. H2z)= jf(l ~0.62"). Determine the overall output noise power. (16)

Or
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1. What is the relation between DTFT and DFT? )
WL el) = R) —> (e

w) = DTGNS
- ~N

2. Compute the DFT of the sequence x(n) = { 1,-1,1, -1}

X(K)=1{0,0,4,0}

3. What are the requirements for the digital filter to be stable and causal?

@®

he’y L astilieney

1. The digital transfer function H(Z) should be rational function of Z and the co efficient

of Z should be real

2. The poles should lie inside the unit circle in the Z plane
3. The number of zeros should be less tha or equal to number of poles

4. Discuss the need for prewarping.

In IIR filter design using bilinear transformation , the conversion of the specified
digital frequencies to analog frequencies is called prewarpi ng.

The prewarping is necessary to eliminate the effect of warping on the amplitude

response.

5. What is Gibb’s Phenomenon ?

In FIR filter design by Fourier series method or Rectangular window method the infinite
duration impulse response is truncated to finite duration impulse response. The abrupt
truncation of impulse response introduce oscillations in the pass band and stop band. The

effect is known as Gibbs oscillation.

6. Compare Hamming window with Blackman Window

Hamming window

Blackman Window

The width of mainlobe
spectrum is 87/N

in  window

The width of mainlobe in window

spectrum is 12/N

The maximum sidelobe magnitude in
window spectrum is — 41 dB

The maximum sidelobe magnitude in
window spectrum is — 58 dB

The higher value of side — lobe attenuation
is achieved at the expense of constant
attenuation at higher frequencies

The higher value of side — lobe attenuation
is achieved at the expense of increased
main lobe width




7. What are the methods to prevent overflow?
i) Truncation
ii) Rounding
iii)  Scaling

8. What is meant by dead band of the filter ?

In a limit cycle, the amplitudes of the output are confined a range of value and this range
of value is called dead band of the filter.

9. Define adaptive filtering

The adaptive filter has the property of self-optimization. It is a recursive time varying
filter characterized by a set of adjustable co efficients.

10. List the applications of multi — rate signal processing

1. Sub band coding of speech signals and image compression
2. Oversampling A/D and D/A converters for high quality digital audio systems and
digital storage systems.
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