
  

  

Second order linear homogeneous ODEs with constant coefficients 
 

Effects of increasing damping on a mass-spring system with constant restoring force 
 

The response of the system represented by the initial value problem 
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Examples: 

Undamped:  ( )10 : sin 10
10

a y t= =      (blue) 

Underdamped:  ( )212 : sin 96
96

ta y e t−= =   (purple) 

   ( )616 : sin 8
8

ta y e t−= =   (cyan) 

   ( )818 : sin 6
6

ta y e t−= =   (teal) 

Critically damped: 1010 : ta y t e−= =    (red) 

Overdamped:  ( )5 20112.5 :
15

t ta y e e− −= = −   (black) 

 


