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Q.1(a) Sketch the following signal 𝑥(𝑡) = 𝑒ି௔|௧| for 𝑎 > 0. Also determine whether the signal is a 
power signal or an energy signal or neither. 

[4] CO1 VI 

 
Q.1(b) 

Test the given system for following properties: 
𝑦(𝑛) = 𝑥(𝑛). 𝑢(𝑛) 

(i) Linearity (ii) Causality (iii) Time Invariance  
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Q.2(a) State and prove Differentiation, Integration and Convolution  property of Fourier 

transform 
[6] CO2 
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Q.2(b) Find the Laplace transform of the pulse  𝑥(𝑡)given below 

 

[4] CO2 VI 

     
Q.3(a) 

Find the 4-point DFT of 𝑥(𝑛) = ቊ
ଵ

ଷ
; 0 ≤ 𝑛 ≤ 2

0; 𝑒𝑙𝑠𝑒 𝑤ℎ𝑒𝑟𝑒
     and Plot its phase pattern 

[4] CO3 VI 

 Q.3(b) Determine the Z-transform and their region of convergence for the following discrete 
time signals: 

(i) 𝑥(𝑛) = ൤3 ቀ
ସ

ହ
ቁ

௡

− ቀ
ଶ

ଷ
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ଶ௡

൨ . 𝑢(𝑛) 

 
(ii) 𝑥(𝑛) = 2௡𝑢(𝑛) − 3௡𝑢(−𝑛) 

 

[6] CO3 III 

     
Q.4(a) An FIR filter is characterized by the following transfer function 

𝐻(𝑧) = ෍ ℎ(𝑛)𝑧ି௡

ெିଵ

௡ୀ଴

 

Determine the magnitude response and prove that the phase response and group delays 
are constant. 

[4] CO4 III 

Q.4(b) Obtain direct form-I and II realization of a system described by: 

𝑦(𝑛) −
3

4
𝑦(𝑛 − 1) +

1

8
𝑦(𝑛 − 2) = 𝑥(𝑛) +

1

2
𝑥(𝑛 − 1) 

[6] CO5 VI 

     
Q.5(a) A random variable 𝑋 has the density function (𝑥) =

௖

௫మାଵ
 , where −∞ < 𝑥 < ∞. Find the 

value of the constant 𝑐. Find the probability that 𝑋ଶ lies between 1/3 and 1. 

[5] CO5 VI 

Q.5(b) Consider a random process 𝑋(𝑡) = 𝐴 cos(𝜔଴𝑡 + 𝜃), where 𝜔଴  and A are constant. 𝜃  is 
uniformly distributed in [0, 𝜋] . Check whether the random process is wide sense 
stationary or not. 

[5] CO5 IV 

 
::::::25/11/2024::::::M 

  


