Pendulum

Assumptions

F =ma (Newton’s second law of motion)

F = Fgavity + Frod + Ferag + Fexiernat (Specifying forces)
Fgaviy = mg < 0,—1> (constant downward pull)

_Ifdrag =—bv
Fexerna = F cOs(wt) < 0,1> (action on the pivot)
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Consider the <x, y> position of the bob as a function of &.
position = p = l<sing,—cosd>

velocity =V 16 <cosd,sinf >

acceleration
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By assumptions 1 & 2:
ma = Fgravity + Froa + Fdrag + F external

In the direction of motion,

ml 6? =-—mgsind+0-bl 6"+ F cos(wt)sin @
As a system,

0=V

\}: —(g/1)sin@—(b/m)v -+ (F /ml)cos(wt)siné
Choose unitsso that g =1=m=1:

0=V

\} =-sin@—bv + F cos(wt)sin g
Compare with a forced spring-mass system:

X=V

\} =—X—bv+ F cos(wt)

Fra is such that the distance between pivot and bob is a constant

16 < cos0,sin6 > +I(é)2 < —siné,cosé >
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