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Seat No.: _____                                               Enrolment No.______ 

   

GUJARAT TECHNOLOGICAL UNIVERSITY 
ME Semester –I Examination Feb. - 2012 

 

Subject code: 712903N                         Date: 17/02/2012 

Subject Name: Digital signal controller 

Time:  10.30 am – 01.00 pm                                      Total Marks: 70 
 

Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. notations/ symbols used have usual meaning. 

 

Q.1   Do as directed :                                         ( 02 marks each) 

1. Evaluate δ(n-1)* δ(n+1). Comments on result obtained. 

2. An accumulator system is a non-linear system – Justify the statement. 

3. State equation for a forward and back ward difference systems. Out of this 

two systems, which one will be causal? 

4. Compare digital signal processing with analog signal processing. 

5. Define DFT. State its two applications. 

6. Define aliasing and state remedies for the same. 

7. Draw low-pass filter magnitude characteristics with all necessary tolerance 

limits. 

14 

    

Q.2  (a) Develop Decimation In Frequency - FFT algorithm for  

N= 4 and draw the signal flow diagram for the same. 

07 

  (b) Draw and explain the block diagram of basic generic hardware architecture for 

signal processor. 

07 

  OR  

  (b) Describe implementation of DSP algorithms for IIR digital filter. 07 

    

Q.3  (a) Explain the reconstruction of a band-limited signal from its samples.  07 

 (b) Determine the Inverse Fourier transform for the first order recursive filter 

H(w) = (1- a e 
–jw

) 
-1

. State result in terms of unit step function. 

07 

  OR  

Q.3  (a) Explain the changing of the sampling rate using discrete time processing. 07 

 (b) Find inverse Z –transform of  

                                                1 

           X (z) =     ------------      

                            ( 1- a z
 -1 

)  

     For both | z | > | a | and | z | < | a |. Plot x(n) for both. 

07 

    

Q.4  (a) Consider the linear constant coefficient difference equation 

y(n) – 0.75 y(n-1) + 0.125 y(n-2) = 2x(n-1).Determine y(n) for n ≥ 0 when x(n) 

= δ(n) and  y(n) = 0 for n < 0. Also,Plot  resultant y(n). 

06 

  (b) Obtain z- transform for  

(i) x1(n) = (1/3)
n 

[ sin (π n / 4)] u(n) 

(ii)  x2(n) =  -a
n
 u(-n-1) . 

 Plot pole –zero diagram and state ROC for both. 

08 



 2 

  OR  

Q.4  (a) Find the frequency response H (e 
jw

) and impulse response h(n)  of an LTI 

system whose input and output satisfy the relation  y(n) – (1/2) y(n-1) = x(n) + 

2x(n-1) + x(n-2). 

06 

 (b) Consider a causal system whose input and output satisfy the difference 

equation y(n)- a y(n-1) = x(n) . 

(i) Find H(z) and impulse response. 

(ii) Determine ROC and condition(s) for stability. 

      (iii)      Plot detailed pole-zero diagram. 

      (iv)      Whether given system is IIR or FIR? Why? 

08 

    

Q.5  (a) Perform circular convolution of the two sequences 

X1(n) = {2,1,2,1} and x2(n) = {1,2,3,4}. 

07 

 (b) Using Hilbert Transform, find relationship between magnitude and phase. 07 

  OR  

Q.5  (a) For sequences x1(n) = { 1, 0.5}  and  x2(n) ={ 0.5 , 1},  

obtain linear convolution using DFT. 

07 

 (b) Enlist various window sequences for FIR filter design and explain any two of 

them. 

07 

 

************* 

 

 


