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Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. 
State Mason’s gain formula.

2. 
Name and define static error coefficients. What are the drawbacks of static error 
    
coefficients?

3. 
Find the numbers of roots lying to the right half of s-plane for the characteristic 
equation S4+8S3+18S2+16S+5=0.  

4. 
Write a short note on the correlation between time and frequency response.

5. 
Explain the concept of Principle of argument?

6. 
Mention the properties of State Transition Matrix.

7.
What is a Synchro and give its commercial name?

8. 
What is the effect of adding zeros to G(s) H(s) on the Root locus?

9.  
Write the drawback of Nyquist stability criterion over Root locus method.

10. 
What is the effect of a PD controller on the system performance?

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a) 
Derive the transfer function of armature controlled DC servo motor.           [6M]

    b) 
Explain the characteristics of feedback?                                                      [4M]
2. a) 
A unity feedback system is characterized by an open loop transfer function 

G(s) = [image: image2.png]K
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Determine the gain, K so that the system will have a damping ratio of 0.5. For 
this value of K, calculate the settling time, peak overshoot and peak time for a 
unit step input. 








[6M]                                                                                                                        

    b) 
Derive expressions for the steady state errors of type-0, type-1 and type-2 
systems excited by unit step input.                                                                [4M]

3. a) 
Check whether all the roots of the equation S3+5S2+25S+30=0 have real parts 


more than -1 or not.                      






[4M]                                                           

     b) 
Draw the complete Root locus for the system with G(s) H(s) =  [image: image4.png]K(5+0.5)
(S+12)52



 .    [6M]
4.  a) 
Derive an expression for bandwidth of a standard second order system.     [3M]

     b) 
Sketch the Bode plot of G(s) = [image: image6.png]242(5+5)
S(S+1)(S2+554121)



 and determine phase margin 
and gain margin.                                                                                    
[7M]
5. a) 
Write short notes on polar plots.                                                                    [3M]
    b) 
Sketch the Nyquist plot for a system with the OLTF G(s) H(s) = [image: image8.png]S+1
(S-2)5%



  and 
assess the stability of closed loop system.                                             
[7M]
6. a) 
Test for Controllability and Observability.                                                                       

A= [image: image10.png]


   ; B= [image: image12.png]3]



 ; C= [image: image14.png][1 1]




    b) 
Obtain a state model for the system described by  [image: image16.png]£
U(s)



 = [image: image18.png]1
% 1652 +10545



      
7. a) 
Write short notes on PID controllers.                                                                               

    b) 
Explain construction, working of an AC servo motor and derive its transfer 
function.   

8. a) 
Derive transfer functions for lead and lag compensators and draw pole- zero plot.        











[4M]

    b) 
Draw the polar plot for the open loop transfer function G(s) = [image: image20.png]S N—
S(5+1)(5+2)



 and 
calculate gain margin from the plot.                                                           
[6M]                                                                                                                                                                       
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