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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

Attempt all parts of a question at a place 
  
Q1  Answer the following questions : (2 x 10) 

 a) Give an example of energy and power signal each.  
 b) Determine the response of a system to the input 푥(푛) = |푛|,−3 ≤ 푛 ≤ 3

0, 표푡ℎ푒푟푤푖푠푒 , if 

푦(푛) = 푥(2푛 − 1). 

 

 c) Give the Wiener Hopf equation and explain the parameters in the equation.  
 d) Give the general difference equation & system function for a Linear Time 

Invariant system. 
 

 e) Which properties of DFT are exploited to design efficient methods for 
calculating DFT ? 

 

 f) In an N-point DFT, what is the relationship between the radix ‘r’ of the FFT 
algorithm and ‘N’? 

 

 g) What is meant by a gradient descent in reference to LMS algorithm?  
 h) How are the filter coefficients of an adaptive filter adjusted?  
 i) Comment on the shape of ROC for an infinite duration, both-sided signal?  
 j) What is the z-transform of the finite duration signal:  

푥(푛) = {2,4,5,7,0,1} 
 

 

    
Q2 a) Prove if 푍[푥 (푛)] = 푋 (푧),  & 푍[푥 (푛)] = 푋 (푧),  then 푍[푥 (푛) ∗ 푥 (푛)] =

푋 (푧)푋 (푧). Using this property compute the convolution of the signals: 
푥 (푛) = {1,−2,1	} 

푥 (푛) = 1, 0 ≤ 푛 ≤ 5
0, 푒푙푠푒푤ℎ푒푟푒  

(5) 

 b) Determine the range of values of a and b for which the linear time-invariant 
system with impulse response ℎ(푛) = 푎 ,푛 ≥ 0

푏 ,푛 < 0  is stable. 

(5) 

    
Q3 a) Find the z-transform of : 

푥(푛) = 푎 (cos(휔 푛))푢(푛) 
푥(푛) = 푎 (sin(휔 푛))푢(푛) 

(5) 

 b) A discrete time signal is given by 푥(푛) = 훼 푢(푛) + 푏 푢(−푛 − 1) . Find the 
condition for the z-transform of the signal to exist. 

(5) 
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Q4 a) Establish the relationship of DFT to: 

(i) Fourier series coefficients of a periodic sequence 
(ii) Fourier transform of an a periodic sequence 

(5) 

 b) Determine a sequence 푦(푛), so that 푌(푘) = 푋 (푘)푋 (푘) if: 
푥 (푛) = {0,1,2,3,4} 
푥 (푛) = {0,1,0,0,0} 

(5) 

    
Q5 a) Compute the eight point DFT of the sequence 푥(푛) = {0.5,0.5,0.5,0.5,0,0,0,0} 

using the in-place radix-2 decimation in time algorithm. 
(5) 

 b) Give the expressions for directly calculating the DFT and IDFT. What are the 
symmetry property and periodicity property of phase factor WN in context to 
finding DFT. Discuss the need and feasibility of efficient algorithms for finding 
DFT. 

(5) 

    
Q6 a) With supporting block diagram and mathematical expressions, explain what is 

echo cancellation and how it can be realised with adaptive filters. 
(5) 

 b) Explain LMS algorithm in terms of gradient descent and recursion with 
supporting mathematical expressions. 

(5) 

    
Q7 a) Obtain the direct form-I, direct form II, cascade and parallel structures for the 

system represented by the difference equation: 

푦(푛) = 푦(푛 − 1) −
1
2
푦(푛 − 2) + 푥(푛) − 푥(푛 − 1) + 푥(푛 − 2) 

(5) 

 b) What do you understand by FIR & IIR filters. Compare FIR & IIR filters on the 
aspects of memory requirement, complexity, linear phase characteristics and 
sidelobes. 

(5) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) BIBO stability  
 b) Orthogonality principle and  mean-sqaure estimation  
 c) Decimation in frequency FFT algorithm  
 d) Design of linear phase filters  
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