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Part A - Answer ALL Questions.                    10  x 2 = 20 Marks 

No Question CO KL 

1. Distinguish between open loop and closed loop system. C302.1 K2 

2. Write the rule for eliminating the negative feedback loop. C302.1 K2 

3. List the time domain specifications. C302.2 K1 

4. Why derivative controller is not used in control system? C302.2 K5 

5. Define gain and phase margin. C302.3 K1 

6. Write the transfer function of lag-lead compensator and draw its pole-zero plot. C302.3 K2 

7. Define BIBO stability. C302.4 K1 

8. Describe Nyquist stability criterion. C302.4 K1 

9. Mention the advantages of state space analysis. C302.5 K1 

10. Give the concept of controllability.  C302.5 K4 

                                                           

                                                         Part B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No Question 
Marks CO KL 

11. (a)  Determine differential equations of the mechanical system 

shown in Fig.1 Draw its F-V analogy circuit and F-I analogy 

circuits and verify by writing mesh and node equations. 

 

 

circuits.       

 

16 C302.1 K3 

OR 

 
 (b)  Using block diagram reduction techniques find closed loop 

transfer function of the system whose block diagram shown in 

Fig. 2.     

 

16 C302.1 K3 



       

12. (a) (i) Derive an expression for the output response of a second order 

under damped system.   

8 

 

C302.2 K2 

  (ii) A unity feedback control system has an open loop transfer 

function G(S) = 10/S(S+2). Find the rise time, percentage over 

shoot, peak time and settling Time. 

8 C302.2 K3 

OR 

 (b)  A unity feedback system is characterized by the open loop 

transfer function G(s) = .Evaluate the Static error 

constants of the system. Obtain the steady state error of the 

system When subjected to an input given by the polynomial          

r (t) = a0+a1t+ (a2t
2/2). 

 

16 C302.2 K5 

 

       

13 (a)  Plot the bode diagram for the following transfer function and 

also obtain the value of K for a gain cross over frequency of 20 

rad/sec.                G(s) = . 

16 C302.3 K3 

OR 

 (b) (i) Draw the circuit diagram of a lead compensator and obtain its 

transfer function. 

10 C302.3 K2 

  (ii) Describe the advantages and limitations of lead compensator. 6 C302.3 K2 

       

14 (a)  Plot the root locus for a unity feedback closed loop system 

whose open loop transfer function is G(s) = .Find 

the value of K so that the damping ratio is 0.5. 

16 C302.4 K3 

OR 

 (b) (i) 

 

 

 

 

 

 

 

 

Construct the routh array and determine the stability of the 

system whose characteristics equation is 

+ + + + +16S+16=0.Also determine the number 

of  roots lying on the right half of S plane, left half of S plane 

and on imaginary axis. 

 

12 

 

 

 

 

 

 

 

 

C302.4 K3 

  (ii) Discuss the difficulties encountered in routh stability test 4 C302.4 K2 

       

15 (a) (i) Determine the state model of armature controlled DC motor. 10 C302.5 K3 

  (ii) Obtain the state transition matrix for the state model whose 

system matrix A is given by A=     1  1 

                                                     0  1 

6 C302.5 K3 

OR 

 (b)  Test the controllability and observability of the system whose state 

space representation is given as  

 

16 C302.5 K5 
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