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Simple Harmonic Motion  

A particle undergoes harmonic motion if it experiences a restoring 

force proportional to its displacement  

F= - k x 

Where k is the force constant , the stiffer the spring the greater the 

value of k . 

F= force  , k= force constant , x = displacement . 

The negative sign in F signifies that the direction of the force is 

opposite to  that of the displacement . 

  

Newton Equation 

F= ma = m
𝑑2𝑥

𝑑𝑡2
 = - kx 

Substitute and rearrange   

𝑑2𝑥

𝑑𝑡2
= -  

𝑘

𝑚
 x  
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x= A sin& t 

𝑑𝑥

𝑑𝑡
= A & cos & t 

𝑑2𝑥

𝑑𝑡2
=  -A &2 sin& t     …………. A sin& t = X  

𝑑2𝑥

𝑑𝑡2
=  = -&2 x 

-
𝑘

𝑚
 x= - &2  x  

  

 x= A sin √
𝑘

𝑚
   t 
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