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Answer All the Questions MARKS CO RBT 

1 
(i) Determine the unit step response for a first order system and explain its 

features. (6 M) 
(ii) Define: (i) Time Constant (ii) Damped frequency of oscillation. (4 M) 

10 CO3 L3/L2 

2 Derive the expression for unit step response of underdamped second order system. 10  CO3 L3 

3 

A unity feedback system is characterized by an open loop transfer function 

𝐺(𝑠) =  
10

𝑠2  +  2𝑠 + 6
 

If the system is subjected to unit step input, determine: (i) Undamped natural 
frequency (ii) Damping Ratio (iii) Peak overshoot (iv) Peak time (v) Settling time. 

10 CO3 L3 

4 

Sketch the Bode plot for a unity feedback system whose open loop transfer function 

is given by 𝐺(𝑠) =  
10

𝑠(1+𝑠)(1+0.02𝑠)
 

Determine:  (i) Gain and Phase crossover frequencies (ii) Gain and Phase Margin  
  (iii) Stability of the control system. 

20 CO5 L3 
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