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Q.1(a) Define and explain the following: (i) Causal system (ii) non causal System. [2] 
Q.1(b) Check whether the system is time variant or time invariant. 

                      𝑦(𝑛) = 𝑥(𝑛 + 1) − 𝑥(𝑛 − 1) 
[4] 

Q.1(c) Plot the following waveforms approximately to scale:  
(i) 𝑒ିଶ௧𝑢(𝑡)  (ii) 𝑒ିଶ௧𝑢(𝑡 − 1)  (iii) 𝑒ିଶ(௧ିଵ)𝑢(𝑡)  (iv) 𝑒ିଶ(௧ିଵ)𝑢(𝑡 − 1) 

[6] 

   
Q.2(a) List the advantages of analogous systems. [2] 
Q.2(b) Derive the transfer function of the system shown in Fig. 1. [4] 
Q.2(c) Draw the electrical analog circuit of the system given in Fig. 2, using both F-V and F-I analogy. 

Write the equilibrium equations of the system. 
[6] 

 
FIG.1 

 
FIG.2 

   
Q.3(a) Mention Dirichlet’s conditions for a function to be Fourier transformable. [2] 
Q.3(b) Differentiate between Fourier series and Fourier transform. Mention the limitations of Fourier 

transform.  
[4] 

Q.3(c) Obtain the Fourier transform of the signal 𝑥(𝑡) = 𝑒ି|௧|  and sketch the magnitude and phase 
spectrum.  

[6] 

   
Q.4(a) State and prove the final value theorem.  [2] 
Q.4(b) Solve the following differential equation using Laplace transform 

                  𝑦
..
+ 4𝑦

.
+ 3𝑦 = 3, 𝑦(0) = 𝑦

.
(0) = 0 

[4] 

Q.4(c) Obtain the inverse Laplace transform of the function given by  

    (i) 𝐹(𝑠) =
(௦ାଷ)௘షೞ/మ

௦మାସ௦ାଽ
               (ii) 𝐹(𝑠) =

௦

௦మାହ௦ାସ
 

[6] 

   
Q.5(a) Draw the pole zero configuration of the system given by 

                    𝑇(𝑠) =
ହ(௦ାଷ)(௦ାହ)

௦(௦ାଶ)(௦ାଵ଴)
 

[2] 

Q.5(b) Differentiate between natural and forced response. [4] 
Q.5(c) A rectangular voltage pulse of unit height and duration T is applied to a series R-C combination at 

t=0. Determine the voltage across the capacitance C as a function of time. Assume R=10kΩ and 
C=10μF. 

[6] 

   
Q.6(a) Differentiate between absolute stability and relative stability of a system.  [2] 
Q.6(b) What is meant by BIBO stability? Explain and prove.  [4] 
Q.6(c) Examine the stability of the system whose characteristic function is given by 𝑠ହ + 2𝑠ସ + 2𝑠ଷ +

4𝑠ଶ + 4𝑠 + 8 = 0using R-H criteria.  
[6] 
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Q.7(a) Define (i) state (ii) state variables. [2] 
Q.7(b) Determine the transfer function for the system whose state model is given by  

𝑋
.

= ቂ
0 1
−3 −2

ቃ𝑋 + ቂ
0
1
ቃ 𝑢; 𝑦 = [1 0]𝑋 

Comment on stability of the system. 

[4] 

Q.7(c) Obtain the three different forms of state model for the system given by 
                𝑦

...
+ 3𝑦

..
+ 2𝑦

.
= 𝑢

.
+ 𝑢 

[6] 
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