Simple Harmonic Motion (SHM)

Basic Equations: F ocx but in opposite direction. ..[# = —n%z |, where 2% is the period (as will be shown later).
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i.e. There exists a triangle with a constant hypotenuse A = {/x¢2 + UO2 ,
n
v , V2 9
and z and — form the right angle, such that 2"+ — = A (D)
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Let ¢ be the angle formed by x and A.
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From (1): A% = 2% + — = A% cos? ¢ + { Asing- }
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z=A cos(nt+a), where A=1/x —|——anda—cos lilo

Derived Equations: Since cos(nt +«a) € [-1,1], =z € [—A4,A4],

x goes through a cycle as nt is increased by 2mw. Let period be T, then nT =2n. |T = —

The frequency f is the number of periods per second.
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From (1): x —l-ﬁ:A, St =n(A —x)‘
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From (2): v = —A sin(nt + ) - —(nt + a) =

dt
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d —(nt+ o) = —nA cos(nt + a) -n, ’ i = —n? A cos(nt + a)

A is called the amplitude of the oscillation.
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(SHM is analogous to Circular Motion, where the angular speed w =n .)

Equilibrium Point: ’ x =B+ Acos(nt + «) |,

v? =n?[A® — (z — B)?

r=RnB
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