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INSTRUCTIONS: 

 Closed Book 

 There are 4 problems worth a total of 100 points 

 2 Hours 

 Calculator allowed 

 You MUST show work to get credit.
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Problem 1. (25 points)  
 

 

Sketch the root locus for the system in the figure: 

 

 
 

Explain which rules you applied. 



 

 3 

 



 

 4 

 

  

  

 

  



 

 5 

Problem 2. (25 points) 

 

Sketch the asymptotic Bode plots for the transfer function 

 

                                                  
)10015)(2.0(

)3(10
)(

2 




ssss

s
sG  

    
Use the graph paper on the following page.  
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Problem 3 (25 points) 

 

For the unity feedback system shown below, 

(a) specify the gain K of the compensator so that the overall closed-loop response to 

a unit-step input has a damping ratio of 0.517, 

(b) for the value of K in (a) compute the peak-time, Tp, and damped frequency, ωd. 
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Problem 4 (25 points) 

 

Using the Routh table determine the values of K > 0 and a > 0 so that the unity 

feedback system shown oscillates at a frequency 3 rad/s, when 

G(s) =
K(s+1)

s3 + as2 +3s+1
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