
Final Exam  model solution 

Question 1 
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Inverting T(s) using the definition of a, b and c yields: 
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   t = 10.6 

T = 0.6 

 



 

Question 2 

(a) System is unstable  because of positive root 

(b)  
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kc > 2   makes the system stable 

 

(c)  
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The characteristic equation: 

 

02)21())(1()( 23 =+τ−++τ+τ sss mmm  

 



Setting  s=iw gives: 

02)21())(1()( 23 =+τ−++τ+τ iwiwiw mmm  

Or 

02)21()1( 23 =+τ−++τ−τ− iwwiw mmm  

Imaginary part gives: 
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The real part gives: 

02)1( 2 =++τ− wm     (2) 

 

From the last two equations we get τm = 0.28 



Question 3 

The close loop characteristic equation is: 
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s= iw 
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Real Part gives: 

   
66.0
43.3 ck+

=ω         (1) 

Imaginary part: 

ckww ++−= 1)(92.2)(04.00 24     (2) 

 

From (1) & (2) 

44.57.19)(160 2 ++= cc kk  

 

Solving for Kc yields: 

 

Kc = 0.8 

 



Question 4 

The close loop characteristic equation is: 
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For Over-damped systems  ζ >1 

 

 

  τI > 8 

 


