
EE3114 Tutorial Week 9 (Solution) 

System with Disturbance 

 

1. Consider the following feedback control system with the distribution input D(s): 
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Answer: 
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Firstly, from the block diagram, we have the relation: 
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On the other hand, from the block diagram, we have another relation: 

)2()()()( sYsRsE   

Substitute (1) into (2), we get: 
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(b) Use the result of (a) to find 
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(c) Prove that 
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Answer: 
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Firstly, from the block diagram, we have the relation: 
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On the other hand, from the block diagram, we have another relation: 

)2()()()()(1 sYsGsDs c  

Substitute (1) into (2), we get: 
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(d) Use the result of (c) to find 
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(e) Comment on the stability of the system. 

Answer: 

For the transfer function of 
)(

)(

sR

sY
, the characteristic equation is 06002 s : 

Hence the pole is s=-300. 

For the transfer function of )(sGDY , the characteristic equation is    03001002  ss  

Hence the poles are s=-300, s=100. 

Since one the pole is s=100, which is placed on the right-handed s-plane, the system is unstable. 

 

2.  Consider the following feedback control system with the distribution input D(s): 
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(c) Comment on the stability of the system. 

Answer: 

For the transfer function of )(sGRY , the characteristic equation is 0152 s : 

Hence the pole is s=-7.5. 

For the transfer function of )(sGDY , the poles are s=-7.5 and -3 . 

Since all poles are on LHP, the system is stable. 

 

3.  Consider the following feedback control system with the distribution input D(s): 
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(c) Determine the stability of the system. 

 

Answer: 



 

For the transfer function of 
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, the characteristic equation is 0882 s : 

Hence the pole is s=-44. 

For the transfer function of 
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, the characteristic equation is    04442  ss  

Hence the poles are s=-44, s=4. 

Since one the pole is s=4, which is placed on the right-handed s-plane, the system is unstable. 

 


