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Q.2  a. Compare open loop and closed loop control system. 
 

 
 
  b. Derive transfer function of the circuit shown in Fig.4. (6) 
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c.     Draw electrical analogous circuit for mechanical system shown in Fig.5 based on Force-
Voltage analogy.  (4) 
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Q.3a. Find transfer function ( )R
C  for the system represented in Fig.6 using block diagram 

reduction method.  ) 
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b.Find transfer function 
R
C  using Maison’s gain formula of block diagram shown in Fig. 6. 
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 Q.4 a.   Explain effect of feedback on sensitivity of open loop and closed loop control 

systems. 
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b.Find transfer function and write features of AC servomotor. 
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 Q.5  a. For a unit step response of second order system, determine damping ratio for 

overshoot of 37% and nω  if response takes 10 second to reach within 5% of final 
value.   ) 
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  b. Unity feedback system has open loop T.F.  ( ) ( )
( )( )2s41s1s

s21ksG
++

+
= .  Find value of k 

to limit steady state error to 10% when input is unit ramp. 
 
 

 
 
 
  
 
 
 



 
AE109                                                                           CONTROL ENGINEERING DEC 2014 

 
 

 
© IETE                                                                                                                                 14 

 

  c. Determine value of K for stable system shown in Fig.7. ) 
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Q.6  Draw Root locus for the system having ( ) ( )
( ) ( )5.433 2 +++

=
ss ss

ksHsG .  Also 

comment on its stability.  ) 
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 Q.7   a. Determine rM  & rW  for unity feedback system with ( )
10s2s

10sG 2 ++
=  ) 

 

 
b.Draw the complete Nyquist Plot and discuss stability of a system  

( ) ( ) ( )ass
ksHsG
−

=  here a > 0  ) 
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c.Draw polar plot of ( ) ( ) ( )s1s
ksHsG
+

= . 
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Q.8   Consider unity feedback control system with the open loop transfer function 

( )
( )1s2.0s

ksG 2 +
= .  Design compensator using Bode plot to produce the following specifications 

10Ka =  and phase margin = 35 . 
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Q.9  a. Define the following:   
   (i)    State variables (ii)    State vector 
   (iii)  State space (iv)   State space equations 
 
Ans 9a 
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  b. Obtain transfer function of system given by  
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