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10.

Answer ALL questions.
PART A — (10 X 2 =20 marks)
Compare and contrast time-variant and time-invariant systems.
State the convolution theorem.

What is the necessary and sufficient condition on the impulse response for
stability?

Write the generalized difference equation and transfer function for IIR filter.
Write short technical note on ROC for different time-duration signals.

Calculate the multiplication reduction factor, a in computing 1024 point DFT.
by Radix — 2 FFT algorithm,

Compare and contrast Impulse invariant and bilinear mapping.
How to obtain the IDFT using DIF-FFT Radix-2 algorithm.
What is meant Quantization error?

Find the order and poles of Butterworth LPF that has 3 d113 bandwidth of
500 Hz and an attenuation of 40 dB at 1000 Hz.
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PART B — (5 x 16 = 80 marks)

(i) Determine the response of a system define by the difference
equation y(n)=[5/6ly(n —1) - [L/6]y(n - 2) + x(n) to the input signal

x(n) = 8(n) ~ [1/3] (n - 1) using Z-transform. (12)
(ii) The impulse response of an LTI system is A(r)= {1,21,-1}. Find the
response of system to an input signal x{n) = {1,-1}. (4)
Or
(i) Check whether the following system is stable. (6)

Hinl=[50/2)" + 401/3)" Jutn).
(i) What is the input x{p] that will generate the output sequence

yn]={151011,841} for a system with impulse response
hin]={1.21}? (10

Derive the Radix-2 DIT-FFT algorithm and draw the signal flow graph.

Or

Derive the Radix-2 DIF-FFT algorithm and draw the signal flow graph.
Design a Butterworth-Lowpass-IIR filter satisfying the following
constraints applying bilinear transformation assuming T=1 sec.
08s|HE”)|s1 0swso2s

jale)|s0.2 06swsx

Or

Design a high pass filter using Hanning window function, with a cut-ofl
frequency of 1.2 rad/sec assuming N = 9.

Hadle")=e™"; njacwsr
=0; —~z/fdsws /4.

(i Realize the following system by parallel form.
. y(n)=-0.1y(n —1)+0.72y(n ~ 2)}+ 0.7x(n) - 0.252x(n — 2). 8

(ii) Write in detail, about the Quantization of filter coefficients with
example. (8)

Or
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IMustrate, the Round-off effects in digital filters, ®
(i) Realize the system function. 8
H(z)=1/2+1/8)e  + (1/4)e® + 2 + (1/8)e° + (1/2)z%.
(i) Write a detailed technical note on multi rate signal processing with
example. ®
(i) Discuss elaborately about the various types of errors that occur
during sampling rate Conversion. ®
) Or
Write a detailed technical note on the following : 8+8)
(@) Sub-hand coding

@)

Sound Processing.




