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


    i)
                    Σ  

   ii)
    y(n) = a x(n-1) + b x(n)

    b)
A discrete system is described by the difference equation y(n)-1/2 y(n-1) = x(n)

with y(-1) = a and x(n) = α δ(n). Find y(n) for all n. Verify whether the system is linear shift invariant causal system.


2.
Consider two periodic sequences x(n) and y(n), x(n) has period N and y(n) has period M. The sequence w(n) is defined as w(n) = x(n) + y(n)


(i)    Show that w(n) is periodic with period MN

                  (ii)  Determine W(K) in terms X(K) and Y(K) where X(K), Y(K) and W(K)  are  the Discrete Fourier series coefficients with a period of  N,  M and MN       respectively.

3.a)
If  x(n) is a periodic sequence with a period N, also periodic with period 2N. X1(K) denotes the discrete Fourier series coefficient  of x(n) with period N and X2(k) denote the discrete Fourier series coefficient of x(n) with period 2N. Determine X2(K) in terms of  X1(K).







    b)
Prove the following properties.
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(ii)
x*(n)

    X*((-K))N RN(K)

4.a)
Let x(n) be a real valued sequence with N-points and Let X(K) represent its DFT , with real and imaginary parts denoted by XR(K) and X1(K) respectively. So that X(K) = XR(K) + JX1(K). Now show that if x(n) is real, XR(K) is even and X1(K) is odd. 

   b)
Compute the FFT of the sequence x(n) = { 1, 0, 0, 0, 0, 0, 0, 0  }
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5.a)
How will you test the stability of a digital filter? Discuss the stability of the system described by 
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b)
Determine the frequency, magnitude and phase responses and time delay for the  system
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6.a)
Obtain the system functions of normalized butterworth filters for order N=1,2,3 and 4









   b)
Design digital filter, given analog filter with maximally flat response in the pass band and an acceptable attenuation of –2db at 20 radians/sec.  The attenuation in the stop band should be more than 10db beyond 30 radians/sec use BLT method.

7.
Design a band pass filter to pass frequencies in the range 1-2 radians/second using hanning window N=5. Draw the filter structure and plot its spectrum.

[image: image11.wmf]2

1

1

-

1

Z

 

H(Z)

-

-

-

-

=

Z

Z

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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1.a)
Consider a discrete linear time invariant system described by the difference             equation:

Y(n)-(3/4)y(n-1)+(1/8)y(n-2)=x(n))+(1/3)x(n-1)

Where y(n) is the output and x(n) is the input. Assuming that the system is relaxed initially obtain the unit sample response of the system.





b)
Find the:


                                                                                

i)  impulse response

ii)  output response for a step input applied at n=0 of a discrete time linear time  invariant system whose difference equation is given by

y(n) = y(n-1)+0.5 y(n-2)+x(n)+x(n-1)





2.a)
Explain magnitude and phase spectrum with reference to frequency response of 
system.    







       

   b)
Find the impulse response ,frequency , magnitude response and phase response [image: image13.wmf]2)
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of the given second order system                                                                                              

3.a)
Prove the following properties.
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i)
x*(n)

               X*((-K))N RN(K)


ii)
x*((-n))N RN(n)              Xep(k) = ½ [X((K))N +X*((-K))N]RN(K)

b)
Let X(K) denotes the N-point DFT of the N-point sequence x(n) show that if x(n) satisfies the relation x(n) = -x(N-1-n) then X(0) = 0.

4.
An 8 point sequence is given by x(n) = {2,2,2,2,1,1,1,1}. Compute 8 point DFT of x(n) by   (i)  radix – 2 D I T  F F T  (ii)  radix – 2 D I F  FF T

   
Also sketch magnitude and phase spectrum




5.a)
An LSI system is characterized by:
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 Find the system function and determine its response to the input signal 
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    b)
Write about Jury’s criterion.
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6.
A digital low pass filter is required to meet the following specifications 



Pass band attenuation ( 1db



Pass band edge 4 KHz



Stop band attenuation ( 40 db, Stop band edge = 8KHz



Sample rate 24 KHz

The filter is to be designed by performing a bilinear transformation on an analog system function. Design a butter worth filter and realize it.

7.a)
Design a low pass filter using rectangular window by taking samples of ω (n) and with a cut-off frequency of 1.2 radians/sec.






   b)
Compare the various window functions.






8.a)
Explain the different structures for realisation of IIR system. and explain how 


conversion can be made from direct form I structure to direct form II structure.

   b)
Realize the given system in cascade and parallel form
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1.a)
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 


(i)impulse response and  
(ii)step response.

  b)
Show that an LSI system can be described by its unit sample 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)
A finite duration sequence x(n) of length 8 has eight point DFT X(K) is shown below. A new sequence y(n) of length 16 is defined as 







x(n/2)
   for n=even



y(n) =






0
  for n=odd

     
Sketch the corresponding 16 point DFT of y(n)


                                        -3   -2   -1   0  1  2  3    4   5   6   7                    k

  b)
Analog data to be spectrum analyzed are sampled at 10 KHZ and the DFT of 1024 samples computed. Determine the frequency spacing between samples. Justify your answer.
4.a) 
Draw the butterfly line diagram for 8 – point FFT calculation and briefly explain. Use decimation –in-time algorithm 




         


   b)
What is FFT? Calculate the number of multiplications needed in the calculation 

of DFT using FFT algorithm with 32 point sequence.
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5.a)
Consider the system:
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0.5 < | z | < 1

i) Sketch the pole Zero pattern. Is the system stable?

ii) Determine the impulse response of the system.




    b)
Show that ( | h(n) | < ( is the necessary condition for stability of a system.   

6.a)
Find the order and poles of a low pass Butterworth filter that has a –3db bandwidth of 500 Hz and an attenuation of 40db at 1KHz.




   b)
Convert the following analog filter with transfer function:

H(S)=S+0.1/(S+0.2)2+9 into a digital IIR filter by using bilinear transformation method.  The digital IIR filter is having a resonant frequency of Wr=(/2

7.a)
Design a Finite Impulse Response low pass filter with a cut-off frequency of 1 kHz and sampling rate of 4 kHz with eleven samples using Fourier series method.   

   b)
Show that an FIR filter is linear phase if h(n) = h(N-1-n).


   

8.a)
Obtain the cascade and parallel form realisation of the LTI system governed by         


the equation.










   b)
Compare cascade and performance of direct and canonic forms.
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1.a)
Check the following systems for linearity, causality, time invariance and stability    

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

   b)   
The unit-sample response of a linear-shift-invariant system is known to be zero
except in the interval N0 (n (N1. The input x(n) is known to be zero except in 
the interval N2 (n (N3. As a result, the output is constrained to be zero except in 
some interval N4 (n (N5 . Determine N4 and N5 in terms of N0, N1, N2  and  N3 

2.a)
Describe the relationship between impulse response and frequency response of a


discrete time system.



                                                    

   b) 
Compute the spectrum of the finite sequence x(n) for N=6, if



x(0)=x(4)=3,x(1)=x(3)=2, x(2)=x(5)=1.

                                        

3.a)
Define DFT of a sequence. Compute the N – point DFT of the sequence.



X(n) = Cos ( 2 ( r n / N), 0 ( n ( N-1  and  0 ( r ( N-1

   b)
Explain how DFT can be obtained by sampling DFS for a given sequence.

4.a)
Summarise the steps of radix – 2DIT – FFT algorithm and draw the flow graph. 

   b)
Evaluate the 8-point DFT for the following sequences using DIT-FFT

algorithm. 

 x1 (n)   =           1  for  -3 ≤ n ≤ 3


0 other wise.

5.
Find the transfer function of a system whose input is:
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 and the out put is 
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 . Is the system stable? Realize the system with minimum possible amount of memory. Determine its impulse response.





    

6.a)
Using Bilinear transformation on an analog filter transfer function Ha(S), given the following ‘S’ plane points.








S = 0.2++j0, -0.1+j0.3, -0.1+j0.6


Find the corresponding ‘Z’ plane points.  Also plot the resulting ‘Z’ plane points.

b) A signal x(t) = 5 Sin 5 ( t  is passed through a filter.  If the signal is samples at T=1/50 seconds and number of sampling intervals equals 150 then sketch the input signal x(nT) and the output of the filter.
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7.a)
Design a band stop filter to reject frequencies in the range 1-2 radians/second         using rectangular window N=7







b)
Write the magnitude and phase function of FIR filter when impulse response is anti symmetric and N is odd function.






8.a)
An LTI system is described by the equation , y(n)+y(n-1)-1/4y(n-2)=x(n). 

Determine the cascade realisation structure of the system. Discuss the stability of the system.










   b)
Explain how speech is processed digitally.
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