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1A. Design a low pass filter and Determine the filter coefficients hd(n) for the 

following desired frequency response Hd (e
jω) and given windowing function 

ω(n).  

                       e-j2ω,     -π/4 ≤ ω ≤ π/4 

Hd (e
jω) =        0,           π/4 < | ω| ≤ π 

 

                        1        0 ≤ n ≤ 4 

ω(n) =  

                       0        otherwise 

 

 

5 

1B. Describe with required sketches any one application of signal processing.    5 

2A. Discuss in detail about the concentric circle convolution method with an 

example. 
   5 

 

2B. Explain Bilinear transformation with relevant equations and diagram. 2 

2C. Apply bilinear transformation and obtain H(z) if  

 

𝐻(𝑠) =
1

(S + 1)^2
 

Where T=0.1s 

 

 3 

3A. Determine H(z) for a Butterworth filter satisfying the following constraints 

 

√0.5 ≤ | H(ejω) | ≤ 1          0 ≤ ω ≤ π/2 

        

           | H(ejω) | ≤ 0.2        3π/4 ≤ ω ≤ π 

 

With T= 1s Apply impulse invariant transformation 

 

5 

Instructions to Candidates: 

 Answer all questions. 

 Data not provided may be suitably assumed 
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3B State and prove linearity of system. 2 

 

3C. 

 

Sketch the output for following operations, for the signal x(t) shown in Fig.1  

 

                                                    2 

 

                                                        1 

 

                                            -1       0       1       2               t 

                                                     Fig.1 

                                             

(I).X(t-2)               (II)  X(2t+3)              (III)      X((3/2)*t) 

 

 

 

 

3 

4B. Determine the z transform of the discrete time sequence and compute the roc of 

the sequence with proper justification. 

X(n) = {1,2,0, -4,3,2,1,6,5} 

                

 

   5 

4C. Compare and contrast Digital filter and analog filters with an example. 

 
   5 

5A. Determine H(z) for the analog transfer function H(s), apply impulse invariant 

technique and take T =2s. 

 

𝐻(𝑠) =
1

(S + 1)(S + 2)
 

 

 

   5 

 

5B. T Determine H(ejω) for M=7 for the desired response Hd (e
jω) of a low pass filter 

using Hamming window method.  

                          e-j3ω   -3π/4 ≤ ω < 3π/4 

Hd (e
jω)  =   

                          0       3π/4 ≤ ω ≤ π 

 

 

 

   5 

 


