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Code No: 320454

III-B.Tech. II Semester Examination April, 2003

DIGITAL SIGNAL PROCESSING

(Electronics and Communication Engineering,)

Time: 3 Hours






Max. Marks: 70

Answer any Five questions

All questions carry equal marks

---

1.a)
Check the following systems for linearity, causality, time invariance and stability using appropriate tests.







    

i)  y(n) = n e|x(n)| 
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ii) y(n) = an cos (2пn/N)

b) Show that out put sequence y(n) of  an LTI system is the convolution of input sequence x(n) and the impulse response of the system h(n).




c) A digital system is characterized by the following difference equation:


Y(n) = x(n)+ay(n-1)


Assuming that the system is relaxed initially, determine its Impulse response 

2.
A LTI system is described by the difference equation y(n)=ay(n-1)+bx(n). Find 

           the impulse response, magnitude function and phase function. Find the value of b 


if |H(jw)|=1. Sketch the magnitude and phase response for a=0.9.

3.a)
Compute Discrete Fourier transform of the following finite length sequence 
considered to be of length N.

i) x(n) = ((n+n0) where 0<n0<N

ii) x(n) = (n   where 0 < ( < 1.

b)
If  x(n)  denotes  a finite  length  sequence  of  length  N, show  that                            

x((-n))N = x((N-n))N.

4.a)
Explain the inverse FFT algorithm to compute inverse DFT of a N=8. Draw the flow graph for the same.

   b)
Compute the FFT for the sequence {  1, 0, 0, 0, 0, 0, 0, 0  }.

5.a)
With reference to Z-transform, state the initial and final value theorem. 

   b)
Determine the causal signal x(n) having the Z-transform.                       
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6.a)

Discuss Bilinear transformation method of deriving IIR digital filter from  

         
corresponding analog filter.





 

b) 
Convert the following analog filter with transfer function      
HA(S)=S+0.2/(S+0.2)2+16 using Bilinear transformation method.


7.
Design a low pass Finite Impulse Response filter that approximate the following frequency response:

                        

      1;  0 ≤ f ≤ 1000 Hz.

H(f) = 
   


      0; elsewhere in the range  0 ≤ f  ≤ fs / 2

when the sampling frequency is 8000 sps. The impulse response duration is to be limited to 2.5 msec. Draw the filter structure.



 

8.a)
Explain the parallel form realisation for IIR system and obtain the direct form I, 


direct form II realisation of the LTI systems governed by the equation.      

   b)
Compare cascade and parallel form relations.
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