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Q.2a. Give a simple analysis of an electric water heater system.   
 
 
Ans-  2.2 of Text Book I                     
 
b.     Find the equation describing the motion of the mechanical system shown in Fig.1 
below K stands for compliance of the spring.  
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Q.3a. Give a systematic procedure for reduction of complicated block diagrams. Illustrate 
the procedure with the help of an example.           
 
Ans. 2.4 of Textbook I 
 
b.Determine the overall transfer function C(s) / R(s) of the system represented by the 
signal flow graph given below. 

 
 

Fig.2 
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Q.4a. Write a note on stepper motors. 
 
Ans. 4.4 of Text book I 
 
b.Given a closed loop control system with the forward path transfer function = 32 and the 
feedback path transfer function = 0.01. Calculate the closed loop transfer function if the 
system is    
  (i)   Negative feedback 
  (ii)  Positive feedback 

 
 
Q.5 a. In reference to control system engineering define the term performance index. 
What are various qualities which a suitable performance index should possess? 
 
Ans.  5.5 of textbook  I 
   
 b.   What possible difficulties may be faced while implementing the Routh – Hurwitz 
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criterion for determination of stability of linear control systems? Explain through 
examples how these difficulties can be faced? 
 
Ans 5.5 of textbook  I 
 
 Q.6 Give a stepwise procedure to draw the root locus of a given control system. Illustrate 
the procedure with the help of an example. 
 
Ans 7.3 of textbook  I 
 
 Q.7   a. Define the terms gain crossover, phase crossover, gain margin and phase 
margin. Show these quantities on a typical Nyquist plot.    
 
Ans 7.3 of textbook  I 
 
  
b.Explain how the initial slope of the log-magnitude versus frequency plot of a transfer 
function is related to the type of the system represented by the given transfer function.
  
 
Ans 8.4 of textbook  I 
 
Q.8  a. Explain the reaction curve method for the experimental determination of 
controller setting of a given control system as given by loop. (8) 
 
Ans 10.4 of textbook  I 
 
 
b.The open – loop transfer function of a unity feedback control system is given by    G(s) 

= 
)4(

10
+ss

    

Design a suitable compensator so that the static velocity error constant of the 
compensated system be 50 sec-1 without appreciably changing the original closed – loop 
poles located at -2 5j±  
 
 
 
Ans     
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lag compensator 
 Q.9   a. Determine stability of the system described by   (8) 
   equation: 

                        
•
X  = AX 

                        A = 







−
−−

41
21

 

   by using liapunov’s direct method.  
 
Ans. Page No. 652 of Text book –I, 13.3 
 
b.Develop a state space model for a system whose dynamics is represented by the 
following equation.   

   )(117)(5)(3)(
2
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