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Problem 1: 

The block diagram of a feedback control system is shown below. 

a) Find the forward path transfer function )(/)( sEsY  and the closed-loop transfer function 

)(/)( sRsY . 

b) Express the dynamic system in the form of state space representation, 

)()()(),()()( tDrtCxtytBrtAxtx  . 
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Problem 2:  

Apply the gain formula to the SFG shown below to find the transfer functions of 
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Problem 3: 

Figure below shows the block diagram of a control system with conditional feedback. The 

transfer function )(sGp  denotes the controlled process, and )(sGc  and )(sH  are the controller 

transfer functions. 

a) Derive the transfer function 
0

)(/)(
R

sNsY . Find 
0

)(/)(
N

sRsY  when )()( sGsG cp  . 

b) Let 

)5)(1(

100
)()(




ss
sGsG cp , 

find the output response )(ty  when 0)( sN  and )()( tutr s  (i.e., unit step function).  
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Problem 4:  

Find the range of K in 
412136

)(
234 


ssss

K
sG  for which the G-configuration equivalent 

system shown below is stable. 
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Problem 5: 

A linear time-invariant system is described by the following state equation 

 )()(
)(

tButAx
dt

tdx
  

where .
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Determine if the system is stable? 


