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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Compute the N-point DFT of the signal x{n)=q" .

Bring out the relationship between Z-transform, DTFT and DFT.
List out the properties of Butterworth filter.

Bring out the difference between IIR filter and FIR filter. List out the different
realization methods used for realizing recursive and non-recursive filters.

Distinguish between fixed point arithmetic and floating point arithmetic.
What is dead band?

Define the term cross power spectral density.

State Wiener-Kinp}xitne relationship,

State the merits and demerits of multiported memories.

List out the various addressing modes available for addressing the data in
programmable DSP device.
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PART B — (5 x 16 = 80 marks)

(i)  Determine the Discrete Fourier transform of an aperiodic sequence
z(n)=1, 0<n<9
0, elsewhere.
Sketch the spectrum. (10

(i) Using the radix-2 DIT- FFT algorithm, determine a 4 point IDF"
given the DFT coefficients X (k)=[20,5+,2, 0,5-2|. (6

Or

Explain the applications of FFT with an example.for each application
(1€

Design a digital Butterworth filter satisfying the constraints

e’“‘)‘Sl, for 0cw<Z

0.707 S|H

N

with T = 1 sec using

(i)  Bilinear Transformation Method

(ii) Impulse Invariance Method. (8 + 8 = 1¢
Or

(i) A band pass FIR filter of length 7 is required. It is to have lowe
and upper cutoff frequencies of 3 KHz and 6 KHz respectively an
is intended to be used with the sampling frequency of 24 KH:
Determine the filter coefficients using rectangular windov
Consider the filter to be causal. ¢

(ii) Compare the characteristics of different types of windows used i
the design of FIR filter. [¢
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(i)

(ii}

(i)

(ii)

Describe the effect of product quantization in cascaded IIR sections
using fixed point arithmetic. How is the steady state output noise
variance calculated? (8)

Discuss in detail the problems arising due to roundoff and
truncation in converting a decimal fraction in digital filters. (8

Or

Discuss the quantization noise and derive the expression for finding

quantization noise power. 8
Discuss briefly the limit cycles in digital filters. (8)
Describe the use of DFT in power spectrum estimation. 8

Compare the basic principles used in Bartlett and Welch method in
spectrum estimation. [€)]

Or

With necessary expressions and explanation bring out the performance
characteristies of power spectrum estimators. (16)

With a neat functional block diagram, explain the architecture of
TMS320C5XDSP processor. (16)

)

(i)

Or

List out the various external peripheral devices that can be
connected to the ports of the processor board and explain the
operation of each one of them in detail. {8)

Bring out the difference between fixed point and floating point DSP
processors. Write a notes on “dynamic range” and “precision”. 8)




