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 PART – A (ANSWER ALL QUESTIONS) (Marks 10*2=20) 

Q.No Questions BTL CO Marks 

1.  Differentiate between open loop and closed loop systems. L2 1 2 

2.  Extend the mathematical expression for Mason’s gain formula. L1 1 2 

3.  Consider the unit step response of a unity feedback control system whose open 

loop transfer function is .
)1(

1
)(

+
=

ss
sG Find the maximum overshoot. 

L3 2 2 

4.  State the necessary and sufficient condition for Routh-Hurwitz stability criterion. L2 2 2 

5.  Construct an approximated polar plot of the system transfer function of order-

2 and type-1. 

L3 3 2 

6.  Outline the Nyquist stability criterion. L2 3 2 

7.  List out the advantages of state space analysis. L2 4 2 

8.  Recall the condition for a system which is said to be controllable. L2 4 2 

9.  Distinguish between controller and compensator. L4 5 2 

10.  Sketch the process reaction curve and mark the process function parameters. L2 5 2 

 
PART – B (ANSWER ALL QUESTIONS) (Marks 5*16 = 80) 

Q.No Questions BLT CO Marks 

11.  a  Write the differential equations governing the mechanical system shown 
in Fig-1. 

 
Fig-1 

L3 1 16 

   Or    

 b  For the system represented by the block diagram shown in Fig-2, 
evaluate the closed loop transfer function when the input R is (i) at 
station-I ii) at station-II. 

L3 1 16 



 

 

  
Fig-2 

  

12.  a  The unity feedback system is characterized by an open loop transfer 

function
)10(

)(
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=
ss

K
sG . Determine the gain K, so that the system will 

have a damping ratio of 0.5. For the value of K, determine peak time and 
overshoot for unit step input. 

L3 2 16 

   Or 
 

   

 b  Construct Routh array and determine the stability of the system whose 

characteristic equation is 01616201282 23456 =++++++ ssssss . 
Also determine the number of roots and location of roots lying on right 
half of s-plane, left half of s-plane and on imaginary axis. 

L3 2 16 

  

13.  a  
For a unity feedback system
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sG , analyze the gain 

margin and phase margin using bode plot. 

L3 3 16 

    

Or 
 

   

 b  Draw the Nyquist plot for the system whose open loop transfer function 

is .
)10)(2(
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K
sG Analyze the range of K for which closed loop 

system is stable. 

L3 3 16 

  

14.  a  Determine the canonical state model of the system whose transfer 

function is .
)4)(3)(2(
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s  Determine the state model of the 

system in Jordan canonical form. 

L3 4 16 

    

Or 
 

   

 b  The state model of a system is given by: 
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Check the condition of controllability and observability. 

L3 4 16 

  

15.  a  Obtain the transfer function of a lag compensator. Discuss the step-by-
step procedure to design a lag compensator using Bode plot. 

L2 5 16 

    

Or 
 

   

 b  Design the PID controller parameters DIP TTK ,, using Ziegler –Nichols 

Controller tuning method. 

L2 5 16 

 


