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Q1 (a) What is Shannon sampling theorem and show how it is derived for discrete signals? [2] 

Q1 (b)  The following input-output pairs have been observed during the operation of a linear  
system:  
 
 
 
 
 
 
Can  you  draw  any  conclusions  about  the  time  invariance  of  this  system? 

[3] 

    
    
Q2 (a) Find the response of the system described by the difference equation:  

y(n)+4y(n-1)+ y(n-2)=x(n)+x(n-1) 
when input, x(n)=(0.5)n.u(n) & y(-1)=y(-2)=1; 

[2.5] 

Q2 (b) Find the inverse z-transform of the following system: 

𝑿(𝒛) =
𝒛 𝟐

(𝒛 𝟎.𝟒)(𝒛 𝟏)
                ,        𝑹𝑶𝑪 ∶  |𝒛| > 𝟏  

[2.5] 

    
    
Q3 (a) Prove the multiplication of two DFTs leads to circular convolution, as given  

𝑿𝟑(𝒌) = 𝑿𝟏(𝒌)𝑿𝟐(𝒌)
𝑫𝑭𝑻,𝑵

⎯⎯ 𝒙𝟑(𝒎) = ∑ 𝒙𝟏(𝒏)𝒙𝟐((𝒎 − 𝒏))𝑵
𝑵 𝟏
𝒏 𝟎   

[2] 

Q3 (b) Compute the DTFT of 𝒙(𝒏) = 𝒂|𝒏|  , |𝒂| < 𝟏  and plot the spectrum. [3] 
    
    
Q4 (a) Compare the order of computations of DFT with FFT. [1] 
Q4 (b) Find the DFT of x(n) = {1,2,3,4,4,3,2,1} using DIT algorithm. [4] 
    
    
Q5 (a) Realize the IIR filter described by the following transfer function in Cascade form: 

𝑯(𝒛) =
𝟏 +

𝟏
𝟑

𝒛 𝟏

𝟏 −
𝟑
𝟒

𝒛 𝟏 +
𝟏
𝟖

𝒛 𝟐
 

[2] 

Q5 (b) Obtain the Routh array and design the IIR filter in ladder form for:  

𝑯(𝒛) =
𝟐 + 𝟖𝒛 𝟏 + 𝟔𝒛 𝟐

𝟏 + 𝟖𝒛 𝟏 + 𝟏𝟐𝒛 𝟐
 

[3] 

    
Q6 (a) Realize the IIR filter described by the following input-output relationship in Direct 

form-II: y(n)=2rcos(ωo)y(n-1)-r2y(n-2)+x(n)- rcos(ωo)x(n-1) 
[2.5] 

Q6 (b) Obtain the cascade realization for the following FIR system: 

𝑯(𝒛) = 𝟏 +
𝟓

𝟐
𝒛 𝟏 + 𝟐𝒛 𝟐 + 𝟐𝒛 𝟑  

[2.5] 
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