Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer any FIVE full questions, choosmg ONE full question from each module.

a.

Module—l
Find the even and odd component of the' glven signals.
() x, () =1+t>+26 +4¢° (i) xz(t) is as shown in Fig Ql(a)
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Sketch the following for x(n) = {—;— % 2,4,8}

)y =x(n=3) i) yan) =x(-n-2) -
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' - OR \
Two s1gnals X(t) and g(t) are as shown in Fig Q2(b), explam the signal x(t) interms of g(t).
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Check whether the signal is energy 51gnal or power signal x(n) = cos (n ).

Check whether the following system 1S memory, causual time invariant, linear

y(t) = x(t) + 10.

Module-2
Determine the convolution of

x(n) = {2, 4,1, -2,7¥.and
h(n) = {1,3,— 5 275}
Derive an express1on for convolutlon sum.

OR

State and prove commutative and distribution property for convolution sum.

Evaluate the convolutio‘ﬁ sum of x(n) = (%) u(n)and h(n) =u(n - 3)..

Module-3
Compute the N p01nt DFT of x(n)=a" for0 <n<N-1.
State and prove Parsanel’s theorem.
Calculate the 8-point DFT of a sequence x(n) = (-1)™', 0<n<7.
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OR
Develop the radix — 2 D.I.F — FFT algorithm for N = 8. Draw the signal flow graph.
£ (08 Marks)
A long sequence x(n) is filtered through a filter with a impulse response h(n) to yield the
output y(n). If x(n) = [1, 4, 3, 0, 7, 4, -7, -7, -1, 3, 4, 3] and h(n) = [1, 2]. Compute

y(n) using overlap Add technique. Use 4-point circular convolution. (08 Marks)
Module-4 ,
Compare Butterworth and Chebyshev filters. e 4 (08 Marks)
Find H(z) of the analog filter with transfer function H,(s)= 2 S’ using impulse
S°+2s+
invariance method. n ¢ Wiy, (08 Marks)
W OR '
Derive an expression of the order of Butterworth law pass filter. (08 Marks)

Design a digital filter H(z) that when used in a A/D — H(z) — D/A structure gives an
equivalent analog filter with the following specifications,

Passband Ripple =~ : <3.01dB

Passband edge . 500Hz

Stop band attenuation : >15dB

Stop band edge . 750 Hz

Sampling Rate . 2KHzfusl,
The filter is to be designed by performing a bilinear transformation on a analog system
function, use butterworth prototype. ‘ (08 Marks)

| Aoy Module-5
A lowpass filter is to be designed with the following desired frequency response
e, JwkZ ;
H,(e™)= H,(w)= 4 | (10 Marks)

0, Zqwkn

Determine the filter coefficients hy(n) and h(n) if w(n) is a rectangular window defined as
(1 0<n<4

Wr (n) =
R (1) {0 otherwise =

Realize the following system function in cascade form

N2

oy (06 Marks)
(1 = lz.'l'-# e z™ J(l % L z'?‘j :
PO i

OR

Design a low pass filter with a cutoff frequency w, = g— a transition width Aw = 0.02n and

a stopband ripple &; = 0.01 use Kaiser window. (10 Marks)

Realize the linear phase FIR filter with the following impulse response

h(n) =38(n)+ %5(11 -1)- %S(n -2)+8(n-4)+ %S(n -3). (06 Marks)
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