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Q.1(a) Define a signal.  [2] 1 2 
Q.1(b) Sketch the following function: 

𝑓(𝑡) = sin(𝑤𝑡) [𝑢(𝑡 − 𝑡଴) − 𝑢(𝑡 − 𝑡ଵ − 10ି଻)];  𝑡ଵ > 𝑡଴ 

 

[3] 1 3 

Q.1(c) Draw the electrical circuit analogous to the mechanical system of Fig. shown using 
force-current analogy. 

 

[5] 3 3 

     
     

Q.2(a) Determine the Fourier transfom of 𝑒ିఈ௧ sin(𝑤଴𝑡) , 𝑡 ≥ 0. Sketch the relative frequency 
distribution. 

 
[5] 

2,4 3 

Q.2(b) 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 using Laplace transform. 

[5] 2,4 4 

     
     

Q.3(a) List and explain five specifications for a second-order underdamped system. [5] 3,5 4 
Q.3(b) Find type, error coefficient and steady-state error of the system having unity feedback 

and open-loop transfer function 𝐺(𝑠) =  
௄(ௌାସ)

ௌమ(ௌయା଼ௌమାସ)
  when input is 

஺

ଶ
𝑡ଶ. 
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Q.4(a) If a Routh table has two sign changes above the even polynomial and five sign changes 
below the even polynomial, how many right-half-plane poles does the system have? 

[2] 5 4 

Q.4(b) What do you mean by stability? [3] 5 2 
Q.4(c) Find the number of poles in the left half-plane, the right half-plane, and on the jω-axis 

for the system of the Figure shown below. Draw conclusions about the stability of the 
closed-loop system. 
 

 
 

[5] 4 4 

     
     

Q.5(a) Briefly describe an advantage that state-space techniques have. [5] 4 2 
Q.5(b) The state equation of a linear time-invariant system is given below: 

൤
𝑥ଵ̇

𝑥ଶ̇
൨ = ቂ

0 1
−6 −5

ቃ ቂ
𝑥ଵ

𝑥ଶ
ቃ + ቂ

0
1

ቃ 𝑢 , 𝑥(0) = ቂ
1
0

ቃ and  𝑦 = [1 0] 𝑥 

 
Obtain the output time response of the system at t = 1 second when subjected to a unit 
step input. 

[5] 4 4 
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