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Q.1(a) Give an example of the application of feedback closed loop system in the real world. [2] 
Q.1(b) What are the guidelines for designing in the time and frequency domain?                               [4] 
Q.1(c) Mathematical Modeling and the derivation of transfer function plays a vital role in analyzing a system. 

Explain it in context to an armature controlled dc motor.  
[6] 

   
Q.2(a) Placing a zero close to the origin is avoided. Give reasons. [2] 
Q.2(b) How can Ziegler Nichols method be applied to find tuning parameters? [4] 
Q.2(c) Analyze the effect of a PD controller on the transient response of a system. [6] 

   
Q.3(a) How are controllers classified from filtering standpoint? [2] 
Q.3(b) The open loop transfer function of a type 1 unity feedback system is given by                     

   G(s) = K / s(s+1) 
It is desired to have a velocity error constant Kv = 10 and a phase margin of atleast 450. Sketch the 
bode plot and design a lag compensator.                                                                                                                        

[10] 

   
Q.4(a) What do you understand by the term robustness? [2] 
Q.4(b) State the difference between forward and feed forward configuration with the help of block diagrams. [4] 
Q.4(c) Exact cancellation of poles and zeroes are rarely possible. Discuss. [6] 

   
Q.5(a) What is the function of a state observer? [2] 
Q.5(b) A Plant represented by         

   Ẋ= AX + Bu    where  

A =   ;   B =  

Find the desired feedback gain matrix K where desired closed loop poles are at S=- 2 ±j4, S= -10                   

[10] 

   
Q.6(a) What is the role of a sampler and a hold circuit? [2] 
Q.6(b) Solve the difference equation given as, 

C(k + 2) – 5C(k + 1) + 6 C(k) = u(k),  given that C(0) = 0 and C(1) = 1 
[10] 

   
Q.7(a) Write the transfer function of a PID controller and state its order and type. [2] 
Q.7(b) Draw a circuit to physically realize a lead controller. [4] 
Q.7(c) What is the significance of inserting a PID controller and tuning of its parameters? [6] 
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