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DAMPED SIMPLE HARMONIC MOTION 
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Replacing expression 2 in expression 1, one obtains 

 

        That is exactly what we are going to do  

 

 

 



 

Proof:  x = e-atCos(wt + ) 

 



 

We have found a solution for the equation 
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Summary: 

 For the equation 

02
2

2  x
dt
dx

m
b

dt
xd

o                   Damped oscillator 

we have found a solution of the form 

  x(t) =  Aoe
-t

 Cos(t +) 

where   = b/2m   and     = 
  -(b/2m) 

                     Ao  and    to be determined by the initial conditions. 

 

 
 

 

 

 

 

 

 

 



 
 

 

 

 

 

 



What happens to the energy of a damped 
oscillator? 

 
 

 



 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Quality factor Q 
Characterization of the damped oscillations 
 

 
 

 

 



 
 

 

 

 



 
 



 
 

 



 

 
 

 

 

 

 

 



 

o ~ (2) 330 Hz = 2 x 103 

2 x 103 
(E)cycle/E = 2/Q ~ 3x10-3 

0.3 % loss per cycle 

0.01 

 


