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one restoring force proporfional fo displacement, and everything else in this chapter follows from.it

— e —

I Periodic, oscillatory and simple
harmonic

* periodic motion repeats affer a fixed interval, the
period T

* oscillatory motion goes back and forth about a mean
WA
position
* every oscillation is periodic, not every periodic motion
oscillates (circular motion)

* along aline: Linear S.HM.; along an arc: angular S.HM.

1

frequency n= = angular frequency w=2Tn=

n
1

B
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The defining condition and its equation

restoring force, always toward the mean y:
posiﬁon

Newton's second law gives

the differential equation of linear S.H.M.

d’x
r
that cingle condition, force proportional to
displacement and pointed back home, ic the whole
definition of SHM., not juct any back-and-forth
cwing qualifies

k
+w2x = 0, (.!)2:?

= —kx

ma = -kx
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Displacement, velocity and acceleration

*

displacement x = Asin(ot + 0)
velocity

v = -g:— = Awcos(ot + ¢) = oVAZ-x?
acceleration

a= %} = -Aw’sin(ot + ¢) = -0’

V| e

v run¢ a quarter cycle ahead of x, and a is x turned

upcide down: a alwaye points fo the mean position
A ic the amplitude, 0= @ t + @ ic the phase, and
¢ (the phase at t=0) ic fixed by wherever the
observer starfe the clock. The phace alone telle you
the position, the direction of velocity and which
swing the particle i¢ in

-
The two extremes of a swing
mean position, x  extreme, x =
=0 A
speed largest, Aw 2ero, for an
instant
acceleration zero largest, Aw?
energy all kinetic all potential
k —
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