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Problem 1. (2+2+2+3+3 points) Draw the root locus for the five systems below. For each of the sub-
problems, if proportional feedback (of any size of the gain K—small, medium, or large) is not sufficient to 
stabilize the system, namely, to place all the closed-loop poles in the left half plane, design a compensator 
( )sD  to stabilize the system and draw the root locus with respect to K for the equation 1+ KD(s)G s( ) = 0 . 
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Problem 2. (6 points) A second order 
system is controlled with unity feedback, as 
shown on the right. Draw the root locus with 
respect to ζ. 
 
 
 

Problem 3. (6 points) Sketch the magnitude and phase Bode plots of G s( ) =
s s
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Problem 4. (6 points) From the approximate Bode plots on the next page, determine the system transfer 
function G(s). In case you are curious about the true Bode plots in Matlab, they are given below. 



 
 
















