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      Max. Marks: 70

Answer any Five questions

All questions carry equal marks

​---
1. a)
If a system is represented by the following difference equation


y(n) = 3y2(n-1)-n x(n) + 4x(n-1) – 2 x(n+1) for  n(0

i) Is the system linear

ii) Is the system shift invariant

iii) Is the system causal

b)
Given a linear shift invariant system specified by the following difference equation


y(n) + 1 y(n-1) = x(n) – 1 x(n-1) ; n ( 0


           2

   2

i) Find the frequency response H(ejw) for the system.

ii) Find the |H(ejw)|.

iii) Find arg H(ejw).

2. a)
Consider a system with unit sample response h(m) given by h(n)= 2-n u(n).  If the input to the system is x(n) = 2( (n)+4((n-1) + 4((n-2)

i. Calculate and plot y(n) for n=0, 1, 2, 3, 4 5 and 6.

ii. Is this system BIBO stable?  Is it causal?

b)
Find the unit sample response of the system represented by the difference equation


y(n) – a y(n-1) = x(n)


Assume y(n) = 0 for n > 0.

3. a)
If {y(n)} = {x1 (n)}N1 * {x2(n)}N2. prove that  { y(n)} will have N1 + N2 –1 samples.

    b)
How are the DFT coefficients of {x1(n)} and {x2(n)} related if {x1(n)} =x(0), x(1), x(2), x(3) while {x2(n)} = x(3), x(0), x(1), x(2).

4. a)
Explain the symmetry conditions in DFT, which permit the development of FFT algorithms.

    b)
Draw a 8-point Radix-2, DIF FFT flow graph and obtain the DFT of the following sequence.  Show all intermediate results x(n) = {0, 1, 2, 0, -1, -2, 0, 0}.
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5. a)
Evaluate x(-2), x(-1), x(0), and x(1) using the complex inversion integral for


x(Z) =   1    
with ROC |Z| > 2



          (Z-2)

b) Given a causal system specified by its system function H(Z) as follows

H(Z)
=   
Z(Z-1)

  




     (Z-½) (Z + ¼)


i)
Find a difference equation realization of the system.

ii) Give the analytical form of the impulse response h(n)

6.
Design an IIR digital band pass filter with – 3dB lower cut off of 0.4( rad and upper –3dB cutoff of 0.5 ( rad.  The transition band for both upper and lower frequencies is 0.1( rad with minimum stop band attenuation of at least 40 dB.

7.
Compute 20 log|w(ejw)| at w=0 for the following windows:


a) Bartlett window for add N


b) Rectangular window


c) Hamming window


d) Blackman window

8. a)
With neat sketches, show the location of the poles (by labeling their co-ordinates in the s-plane) for Butter worth filter of orders (i) 4 and (ii) 5.

   b)
An FIR digital filter has the following impulse response


h(n)
=        1
0 ( n ( 4



          0
otherwise


use Hamming window and compute the impulse response of the FIR digital filter with linear phase.  Sketch its magnitude and phase response as a function of frequency for W ( (.
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