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Answer any five questions 
All questions carry equal marks 
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1.a) For  the  impulse ℎ(𝑛) = 𝛿(𝑛) + sin 𝜋𝑛,  determine  whether  the  corresponding  system  is               

i) causal ii) stable. 
b) Find the response of the difference equation 𝑦(𝑛) + 𝑦(𝑛 − 1) = 𝑥(𝑛)  where                        𝑥(𝑛) = cos 2𝑛.         [6+9] 
 

2.a) Determine the system function 𝐻(𝑧), impulse response ℎ(𝑛) of the LTI system defined by 
the difference equation. 

           𝑦(𝑛) = 𝑥(𝑛) + 3𝑥(𝑛 − 1) + 2𝑦(𝑛 − 1) − 𝑦(𝑛 − 2) 

   b) Realize the FIR system 𝐻(𝑧) = 1 + 2𝑧 −1 + 12 𝑧−2 − 12 𝑧−3 − 12 𝑧−4 in Cascade form            

and Lattice structure.          [7+8] 
 
3.a) Compute the DFT of the square wave sequence. 

                                               𝑥(𝑛) = { 1 0 ≤ 𝑛 ≤ 𝑁2 − 1−1 𝑁2 ≤ 𝑛 ≤ 𝑁 − 1, 𝑊ℎ𝑒𝑟𝑒 𝑁 𝑖𝑠 𝑒𝑣𝑒𝑛  

    b) State and prove the properties of Discrete Fourier series.    [7+8] 
 
4.a) Draw the signal flow graph for 8-point DFT using DIT algorithm. 
   b) Compute IDFT of the sequence 
            𝑋(𝑘) = {16,1 − 𝑗4.4120,0,1 + 𝑗0.4142,0,1 − 𝑗0.4142, 1 + 𝑗4.4142} using DIF algorithm.  
             [6+9] 
 
5.a) Design  a  Chebyshev  lowpass  filter  with  the  specifications 𝛼𝑝 = 1𝑑𝐵 ripple  in  the  pass 

band 0 ≤ 𝜔 ≤ 0.2𝜋 , 𝛼𝑠 = 15𝑑𝐵 ripple  in  the  stop  band 0.3𝜋 ≤ 𝜔 ≤ 𝜋   using  Impulse 
Invariance. 

   b) Distinguish between Butterworth and Chebyshev filters.    [10+5] 
 
6.a) Design  a band stop Butterworth filter with stop  band 100 to 600Hz, 20dB attenuation  at 

200 and 400 Hz, gain is unity at 𝜔 = 0  and passband attenuation is 3dB. 
   b) Discuss in detail about Spectral transformations.     [10+5] 
 
7.a) Design a Bandpass filter using Fourier series method with N=7.  

                                       𝐻(𝑒 𝑗𝜔 ) = { 1 𝑓𝑜𝑟 𝜋6 ≤ |𝜔| ≤ 𝜋30 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒  

   b) Use  the  window  method  with  a  Hamming  window  to  design  a  12-tap  differentiator                  
with N=12.          [8+7] 

 
8.a) Derive an expression for the spectrum of output signal of a decimator. 
   b) Explain the methods to prevent Overflow in detail.     [8+7] 
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