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Q.1(a) Prove that the cascade of a system and its inverse is an identity system [2] 1 2 
Q.1(b) Determine the inverse of the system with impulse response ℎ(𝑛 = ቀ

ଵ

ଶ
ቁ

௡

 𝑢(𝑛) [3] 1 2,3 

     
     

Q.2(a) Determine the z-transform and the ROC of the discrete time signal 𝑥(𝑛) =
 0.8௡ 𝑢(−𝑛 − 1) 

[2] 1 2,3 

Q.2(b) Using the DFT-IDFT technique and not otherwise, determine the circular convolution 
of 𝑥ଵ(𝑛) = {2, 1, 2, 1} with 𝑥ଶ(𝑛) = {1, 2, 3, 4}. Both sequences start at n = 0. 

[3] 1 2,3 

     
     

Q.3(a) Calculate the percentage saving in calculation in a 512-point radix-2 FFT, when 
compared to direct DFT. 

[2] 1 2 

Q.3(b) Sketch the direct form-II structure for the system described by the following 
difference equation: 

𝑦(𝑛) =  
3

4
𝑦(𝑛 − 1) − 

1

8
 𝑦(𝑛 − 2) + 𝑥(𝑛) +  

1

3
 𝑦(𝑛 − 1) 

[3] 2 2 

     
     

Q.4(a) Obtain the Direct form-I realization for the system 𝑦(𝑛) =  −0.1 𝑦(𝑛 − 1) +
0.2 𝑦(𝑛 − 2) + 3𝑥(𝑛) + 3.6 𝑥(𝑛 − 1) + 0.6 𝑥(𝑛 − 2) 

[2] 2 2,3 

Q.4(b) Given the system function 𝐻(𝑧) =  
ଶା଼௭షభା଺௭షమ

ଵା଼௭షభାଵଶ௭షమ  

Realize using a ladder structure 

[3] 2 2,3 

     
     

Q.5(a) Why do FIR filters have inherent linear phase characteristics? [2] 2 2 
Q.5(b) Find the inverse z-transform of 𝑋(𝑧) =  
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 [3] 1 2,3 
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