
The Simple Harmonic Oscillator 1

1 The Force: Fs = −kx where x is the displacement from equilibrium.

2 Measurements:

Time (s)v 
(m

/s
)

y 
(m

)

∆ t=−φ/ω

3 The Solution: x(t) = A cos (ωt + ϕ)
4 Newton’s Second Law yields

d2x(t)

dt2
= − k

m
x(t)

Parameters:

ω =

√
k

m
T =

2π

ω
f =

1

T
A and ϕ are initial con-
ditions.
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Waves 7

y = A sin (kx − ωt + ϕ0)

Demos are here and here.
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https://www.youtube.com/watch?v=1PSGPw05xJ4
https://en.wikipedia.org/wiki/Periodic_travelling_wave##/media/File:Travelling_wave_animated_plot.gif
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