The point on the
object that is
measured

gt
oo v is measured from
the equilibrium

{: I
I
| %9 I osition where
/ i ! l p
I

the object would

Turning A .:g be at rest.
point !

| .® .: |
: Y | G : The motion
i: :2 I is sinusoidal,
1% | indicating
I I SHM.

-

The motion is symmetrical
about the equilibrium position.
Maximum distance to the left
and o the right is A.
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Questions



Q_Oscillations.ppt

(a) Light from projector

i

Turntable
Circular
motion
of ball
\ Ball
Shadow
2% Screen

- ey

Oscillation of ball’s shadow

Copyright © 2004 Pearson Education. Inc.. publishing as Addison Wesley



Reference circle



ah










e

/ Particle in uniform
circular motion

The x-component of
the particle’s position
describes the position
of the ball’s shadow.

I T ’ T X%
—A 0 A

A cos
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¢, = w/3rad
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¢, = —/3 rad
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Questions



Q_RefCircle.pptx

Energy is transformed between
kinetic and potential, but the total
mechanical energy E doesn’t change.

] 2 | 2
: E=smv*® + skx*
: . R 2

(a) K % ' m

=l

T T T T X
—A 0 X A
| 1
| 1
| I
(b) : ' Potential
| Energy | energy
: : curve
: Vi
\: :
E 7
: Total :
| c_ncrgy |
Turning : line : Turning
point | | point
N\ VAR
T 0 T X
—A S0 A
2 ! ?

Energy is
purely kinetic,

Energy is purely potential.
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Q_Energy.ppt

(a)

Copyngnt © 2008 Paarson Education, Ing

X NOW
measured
from here



Questions



Q_PenulumPeriod.pptx

Wire

max

0 Equilibrium

“max

d_l_(= h sin 9)

Capyr! © 2008 Poarson Ecucanon, ino K
Lol w — _’
mgh I

W= = | is rotaional inertia
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Energy is conserved
if there 1s no damping.

d
~

For mass

m = 1.0 kg £ Asmaller b causes
i less damping.

Amplitude

A & S b=0kg/s

b = 0.03 kg/s

b = 0.1 kg/s

1(S)

0 190 i 40 60

Envelope from Figure 14.22.

A larger b causes the oscillations
to damp more quickly.
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Vertical

position
Ao

(@)

Vertical
position

Ao

Time

A~ T~

(b)

Questions

Time



Q_Damping.pptx

Critically damped
Overdamped



Energy  ...... The oscillator starts

with energy E .

The energy has decreased to
37% of its initial value at t = 7.

s The energy has
decreased to 13%
of 1ts 1nitial value

0.37EO 4-=-=-=---
0.13EO------——,— ------ N
0 : : t
0 r=r t = 27  Questions
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Q_Damping.pptx

Amplitude

Js=2Hz * A lightly damped system
has a very tall and very
Narrow response curve.
L’
b = 0.08 kg/s\
b = 0.20 ke/s A heavily cla.mped
N | system has little
b = 0.80 kg/s ICSpoOnsc.
: v' ext (Hz)
1 2 3
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(a) YouTube Video
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http://www.youtube.com/watch?v=3mclp9QmCGs
http://www.youtube.com/watch?v=3mclp9QmCGs

