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N.B. (1) Questlon No. 1 is compulsory.
(2) Answer any three questions. from the remaining five questions.
(3) Assume any data if necessary. Mention clearly the same. .

U

1. (a) Determine the response of the following system to the input signal.
xn)=|{n]; -3<n=<3

= () otherwise
y(n): é— [ x(n-{— 1)+ x(n)+ X(Il— 1) ]

(b) Prove the circular convolution property of DFT. 5
(c) Compute the DFT’s of the sequence x(n) = [ 1, 2, 3, 4 ] wsing DIT FFT algorithm.
(d) Determinc H(z) using unpulse invariant technique if the corresponding analog 3

§ ] _
system function is given by H (S):_E__“' 1 = 1 second.
. s“ +5s4- My
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2. (a) Determinc the signal x(n) if X(z) = log(l + 2z 1) for |z |>]a].
(b) Determinc the unit sample response of the system, if the system 1s described by 5
the difference equation. '

y(n):--%-y(n - 1)+ 2};(11) where v(n) 1s the output and _;{(n) is the input.

(c) Find the DTFT of the signal 4

x(n)= 7 for 0 <n <2

, = ()  otherwise -

(d) By means of DFT, IiI3FT method only determine . 6
X.(n) = Xl(ll) U X,(n) where x,(n) = [2 1, 2, 1]
X,(n) = [1 273, 4]

3. (a) Derive and deaw the flow graph for an 8-point DIFFFT using radix-2 algomthm 10
Find X(k! if x[n] =[1, 2, 3, 4, 4, 3, 2, 1] from the above

(b) Determite IDFT of X(k) =[3, 2 + 31, 1, 2 — J1]. S
(©) If x(n) <——-D§TT—> X (k) “ 3
then show that K(n“f) DII\:IT X(k) ' N !
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4. (a) Obtain the system function for 'normaliqsed analog B_utterworth filter of order 5
N = 3.
(b) Find the order of a digital Chebyshev filter to satisfy the following spec1ﬁcat10n 5
0-707 <|H(E@®) | <1 O0<lol<02n
| H(e®) | <01 05n<|o|<mn
using bilinear transtformation T, = 1 sec.

(c) Determinc H(z) for Butterworth filter satisfying the following constrairis : 10
0-707 < | H(e®) | < 1 0<|o|<n/?2
. 37T
| H(e'®) | <.0-2 T<]m}<ﬁ

with T = 1 sec, apply bilinear transformation.

5. (a) Obtamn FIR line'ar-phase realisations of the system function. >

I—I(z)—-[ 142zt 472 M 1+ iz-1 4572 |
2 _ |
(b) A low-pass filter has a desired frequency response as given below :— 8
H (¢J®) = g0 0<|w]|<n/2
= o2 <lo|l<r
Determince the filter co-efficients h(n) for M == 7 using type-I, frequency sampling
techniguo. |
(c) A low pass filter 1s to be designed with the following desired frequency response. 7
 H, () = egi?e /4 < o < /4
=0 /4 <-_| | <m .
Deterinine the filter co-efficients hy(n) if the window function is defined as
win) = 1 0 <n<4 '

6. (a) Devcl(w the parallel I'E‘:aLSutIOH of a causal IIR filter with tran3fer function gwen 7
dZ (32: z)

b} ( ) z +0-5 }( —1)
(b) Write & “_..ﬂy thF— b1omed1cal application of digital signal processing. 8
(c) Draw and exolain briefly the architecture of any one processor. 5
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