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N.S.: (1) Question NO.1 is compulsory.
(2) Attempt any four questions out of remaining six: questions. 2~3 ~ ~S<SG .

1. (a) TestthestabilityofDTsystemwhosedifferenceequationis y(n)= ~ y(n -1) + x(n).

(b) State and prove convolution property of z-transform.
(c) Determine whether the systems given by following equations are linear/non linear,

time variant/time invariant, causal/non causal.

(i) y(n) = x(n) +-~x-11

(ii) y(n) = n x(n)

(d) What do you understand by invertible and non invertible systems? Give
example of each.

2. (a) If x(n) = { 1, 2, 3, 4 } and h(n) = { -3, 2, 1 }. Determine convolution between
x(n) and h(n) using circular convolution.

(b) Determine causal, non causal and both sided signal associated with the
z-transform.

1
X(z) =

1-1. 5z-1 + O. 5z-2

(c) Describe different window functions used in FIR filter design.
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3. (a) Obtain Direct Form-I, Direct Form-II, cascade and parallel realisation of the 12
DT system described by the transfer function.

1 1 -1
--z

H(z) = 2
1 -1 3 -2-z + - z
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(b) Find DFT of the following sequence using DIT-FFT.
x(n) = { 1, 2, 1, 2, 0, 2, 1, 2 }.

4. (a) (i) Find the DFT of the sequence, x(n) = { 1, 2, 3, 4 }.
(ii) Using the result obtained in (i) and not otherwise find DFT of,

x1(n) = { 1,-2, 3, -4 }
x2 (n) = { 3, 4, 1,2 }
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(b) ConvertH(s)= (s + 1)(s+ 2) withT= 1sec.intoH(z)usingBilinearTransformation.

(c) Compare FIR and IIR Filters.
[ TURN OVER
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5. (a) Designa butterworthfilterusing the impulseinvariancemethodfor the following 12
specification. .

0 . 8 ~ IH (ejw) I~ 1, 0 ~ w ~ 0 .2 1t

IH (eiw) I~ 0 .2,0.6 1t ~ W ~ 1t.

(b) Find the response of the filter whose impulse response is h(n) ={ 1,1,1} 8
and input signal x(n) = {3, -1,0, 1,3,2,0, 1,2, 1 } using overlap-add method.

6. (a) Design a low past filter with

Hd (e:-jw)= e-j3W ,-7t/2~w~1t/4

= 0 ,1t I 4 < w ~.1t.

using a Hanning window with N = 7.
(b) State and prove time shifting property of DFT.
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7. Write a short notes on any three of the following :-
(a) DSP processors
(b) Properties of convolution
(c) Overlap - save method
(d) Hilbert transform.
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