(a)

(b)

(b)

Find the cutoff frequency of an analog filter if the digital filter to be designed, 20
make use of bilinear transformation and has a cutoff frequency of 450 Hz
and sampling frequency of 1200 Hz.

Find the pole location of a normalized third order butterwo,*h niter and show
their pole location.

Show that in the linear phase FIR filter with Antisymiwetric Coefficients
Impulse response and even length will have compulsory zero location at
Z=1and Z = -1.

Explain the method of Matched Z — Transforri..technique in |IR digital filter
design.

Describe and explain characteristics of Blackman and Bartlett window function
used in FIR filter design.

Design a butterworth first order dig.tal filter having cutoff frequency of 14
200 Hz with sampling frequency of 1200 Hz using —
(i) Impulse Invariance Techmgtie
(ii) Bilinear Transformatior-Technique.
Find Transfer Function H(z) of a fi.er using Impulse invariant technique from 6
an analog domain filter —
1

Fiie) = (s+1) (5-3

when sampling frequercy is 500 Hz,

Design an analag butterworth filter transfer function that satisfy following 14
constraints -

0-75<_.iH(ei“)|s1for 0<Q<0-2x
|H(1’“)|s 0-25 for0-4n<Q<n

Derive an expression to obtain the relation between digital frequericy and 6
analog frequency while designing a digital filter.
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4.

(a)

(b)

(a)

(b)

(a)

(b)

(a)
(b)
(c)

Design a fourth order FIR high pass filter using window function -

W(n) = 0-5 [1—(305 [%” forO<n<M-1

= () otherwise

with cutoff frequency 0-20 KHz and sampling frequency 1 KHz. Also plot
the magnitude response of this filter and verify that designed filter is a highpass
filter.

Why a ‘window function’ is needed while designing a FIR filter ? What is
the criterion for selection of a proper windov/ -

Determine the coefficients of a linear phase =IR filter which has symmetric
unit sample response and DFT samples are given by -

2

H[ZfOKJ - {11.0,0,0,0,0,0,5.%

Explain design steps for FIR filtei design using Kaiser window.

For a fifth order linear phase FIR filter with antisymmetric coefficients if

one of the zeros is at ;.7 e[i'i,] find the location of other zeros. Draw

pole — zero diagrama~d find the impulse response h(n) of a filter.

Find the stopband attenuation in dB for a fourth order butterworth filter at
frequency 7-5 KHz. ‘The passband edge of the filter is located at 3 KHz
with attenuatior: not less than 1 dB in the passband.

Compare butterworth, chebyshev and elliptic filter.

Explain casccde and parallel realization in Digital IIR function with examples.
Discuss uesign procedure for elliptic filter design.

Discusz the merits of optimal linear phase FIR filter over other FIR filter
design methods.

Explain zero-input and overflow limit cycle oscillations due to quantization
in digital filters.
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