(b

=

Determine the system function -H(z) of the lowest order chebyshev and -

' butterworth digital ﬁlter with the folldwing specifications. - (1Y)

t

@ . 3cIB ripple i in the passband 0<w=<02x

(ii) 25dB attenuatmn in the stop band 0,457 <w <r. Use the b1hnea1 :
tlansformatlon . :
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.‘ satlsﬁes the condition H [
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Answer ALL questmns

PART A — (10 X 2 =20 malks)

How many multtphcatmns and addltlons are requn ed to compute N pomt DFT

using redix-2 FFT’?

| lWhy the compuﬁ:atio_ns in FFT algerithm is said to be in plaee?' _

'State the structure of IIR'filter?-

~

What are the properties of bilinear tranefoi'mation?

Determine the coefficients {h (n)} of a linear-phase FIR filter of length M =15
: Wthh has a symmetric umt sampie response and a frequency response that

27k jL k=0,1,23
15 - 0, k—4, B, 6,7

: What is the necessary and sufflclent condltlon for lincar phase chalacteustlc in

FIR filter?

' What is product quantization error?
What is meant by floating point representation?,
Define ﬁecimatien.

What is multirate signal processing and what are its advantages?




11.

O

12.

(@
' .the-fo]loxﬁngDF_Ts: - L : :- - L (13)

PART B — (5 % 13 = 65 marks)

Let ‘x,p-(rt)- be a periodic sequence _wiﬂl fundamenta'lrper-iod. N. Consider

5 7xp(n)l‘?\f ? x'l(k)_

x(n) . xa(k)

@ What is the relatronshlp between xl (k) and xs(k) o B

. -(11) Ver1fy the 1esult in part (1) usmg the sequence -

.‘ _computmg DI‘T (1) X (0) (11) X (4) (111) ZX (le) “(iv) Ze 4X(k) - |
@

®

»c(n) {121%1212}

.Cpnsi&er the 1ength-8.seq-u_e_noe:deﬁned for '70' <n<8
-'c(n) {,2,-3,01,-1,4,2} G

_ W1th a. 8 pomt DF’I‘ Evaluate the followmg functlons of X (k) w1thout'

, (.") Z]X(!e)lz'. e T -(13)1

Given the speciﬁcattons d-deB;’a =16dB; f, =1KHz and f; —2KHZ
) Detenmne the order of the ﬁlter usmg Chebyshev appro}nmatlon Find
~Hs). ' : o _ (13

Or

A Usmg the blhnear t1ansform d831gn a hlgh pass ﬁlter monotomc in pass
cband with cutoff frequency of 1000Hz and down IOdB at 350Hz The

'samphngfrequencyls 5000Hz SRR _ - : (13)'
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13.

14.

15

16,

(&)

M

| '@

o JADG ‘What is the power ploduced by the quantlzatlon noise.at the
S output of the ﬁltel if the 1nput is: quantlzed to a (1) 8 b1ts (2) 16 bits. -

(e)

. (b)

(a)

[

» Design an FIR low pass filter satlsfymg the foilowmg gpecifications

a, <0. ldBa >44.0dB @, =20 rad/sec w; =30 rad/sec wy =100 rad/sec.
: (13)

. ;_O]_‘-

Using a reotangular wmdow techmque de31gn a. lowpass ﬁlter with' pass

band gain of unity, cutoff frequency of 1000Hz and working at a sampling

: flequency of 5KHz. The length of the nnpulse response should be 7 (13)

Explam the characteristics of a hmit cycle oscillation with respect to the

- system described by the difference equatlon y(n) 0. 95y(n 1)+ 'c(n)
; Detexmme the dead band of the ﬁltel - R . (13) o

s -

"O_r._'-'

(1) -The. mput to the system y(n) 0, 999 y(n 1) + 1c(n,) IS apphed to an

©

Qi) Cons1der the recursive ﬁlter y(n) 08y(n—1)+x(n) The mput

" x(n) has a range ‘of values of +100v, represented by 8 bits.

- 'Compute the variance of output due to A/D conve1s1on process M

'3Der1ve the spectrum of the down sampled signal. Explaln ahasmg effect '

and how it can'be avmded‘? o - R (13)

Show that -the up- sample1 and down sampler hnea1 time . _vanant
systems. (13)

PART C— (1 X 15 = 15 marks)

"Determme the coefﬁ(nents of a hnear phase FIR filter of length M= 15
- which has a symmetric unit sample response and a frequency response

that satlsﬁes the condltrons . _ (15)
| 217?) {lfm k=0,1,2, 3

27;}6) = {{) 4 for k =4

H 2”"”]:{0&1 J=5,6,T
15

O
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