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We have a simple damped spring-mass system that follows the equation of motion  

. However, we want its unit step response to having a settling time of 

fewer than 5 seconds and an overshoot smaller than 5%. In order to meet these 

requirements, we try to use P control and PD control to modify the roots. From these 

requirements, we obtain the restrictions for roots: ; . 

 

 

 

 In addition, we can use the MATLAB to plot the root loci of different p s varying 

from -2 ~ 2 to observe how it influence the system. 
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