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SIMPLE HARMONIC MOTION 

 

 

if a spring of length L is stretched through a distance x by a force of magnitude F, the Young’s modulus Y of the material of the 
wire is given by 

 

 



 

 



 

 



 

 

 

 



damped harmonic motion 

INTRODUCTION 

 When we consider an oscillator executing simple harmonic motion, it is assumed that the oscillations 
will continue for infinite time. In other words, we treat the whole system as an idealized frictionless 
system. But, in reality, this does not happen, and the oscillating object gradually loses its energy due 
to several factors. One such major factor is the frictional forces which diminish the amplitude of 
oscillation and the system ultimately comes to rest.  

The decrease in amplitude caused by the dissipative forces is called damping and these oscillations 
with decreasing amplitude are called damped oscillations. In the present unit, we shall discuss the 
effects of damping on the oscillatory systems. 

 

 



 

 
DIFFERENTIAL EQUATION OF A DAMPED OSCILLATOR  

For studying the effect of damping on a one dimensional oscillator, we can consider the 
representative case of a spring-mass system, as shown in figure below. 



 



 

 

 



 

 



 

 



 

 

 



 

 

 



 

 



 

 

 



 

 



 

 



 

 



 
Wave equation in amedium, 

 



 



 



 
Velocity of Longitudinal waves in an elastic medium 

 

 



 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



Lissajous figures for 
superposition of two orthogonal simple harmonic vibrations (a) with same frequency 

 

 



 

 



 

 

 



 

 



 







 


