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[1]  (15 points) Describe followings:  
 
(1) linear dynamic systems 
 
 
 
 
 
 
 
 
 
 
 
(2) Control system 
 
 
 
 
 
 
 
 
 
 
 
 
 
(3) Stability 
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[2]  (10 points) Obtain the condition of K for stabilizing the following system using Routh’s stability criterion. 
 

( )R s ( )C s( )( )2

1
1 2 2s s s+ + +K∑

−

+

  
Fig.2 Feedback control system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[3]  (10 points) Obtain the steady state values of the following equations if the values exist.  
 

(1) ( ) ( )( )( )
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[4] (15 points) Consider a system shown in the Fig.4 below.   
 

 
Fig.4 Feedback control system in the presence of disturbance  

 
 
 

(1) When ( )D s K= , i.e., proportional control, obtain the transfer function 
( )( )
( )W

Y sG s
W s

= . 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

(2) Obtain the steady state output for the unit step disturbance, i.e., ( ) 1w t = . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( )( )
1

1 2s s s+ +
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(3) Design a PI controller such that the steady state output for the unit step disturbance is zero. 
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[5] (15 points) Consider a feedback control systems in Fig.5-(a). The root loci of the system are shown in Fig.5-
(b).  
 

 
Fig.5-(a) Feedback control systems 
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Fig.5-(b) Root locus of the feedback control systems 

 
 

(1) Obtain the open-loop transfer function of the system, 
( )
( )

B s
A s

, where 
(1) 1
(1) 6

B
A

= . 
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(2) Determine the angles of asymptotes of the root loci (as s approaches infinity).   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(3) Determine the proportional gain, K, where the root loci across the imaginary axis by use of Routh’s 

stability criterion.  
 

 
 


