Doubling Amplitude

E? ~AZ?,
VO‘? NA,
Fmax? ~A,

Liu UCD Phy1B 07

X 4

X 2

X 2

11



Problem:

(a)

0.150 m

0.100 m

I

I

Liu UCD Phy1B 07

k?
A?
v,?

v at 0.05m
from Eql. Pos1.?

a.. . ?

max
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H, Molecule

EXAMPLE 3. The hydrogen molecule (H.) may be reg:.trdcd as two masses
joined by a spring (Figure 15.12). The center of the spring (center of mass)
can be regarded as fixed, so the molecule consists of two 1dc1.mcal simple
harmonic oscillators vibrating in opposite directions. The spring constant
3 of each -oscillator is 1.1 X 10* N/m and the mass of cach oscillator is
1.67 X 10~7 kg. Suppose that the vibrational energy ot: thc molecule is
1.8 X 10~ J. Find the corresponding amplitude of oscillation and the maxi-

.mum velocity.

Liu UCD Phyl1B 07 13



11-3. SHM Period

Does 1t depends on

Amplitude?

Mass?

Spring Constant?

Liu UCD Phy1B 07

NO!

YES!
Bigger m, longer T

YES!
Bigger k, shorter T
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Analogy to constant-speed circular motion

Radius of reference circle: A

v 1s projection of v, onto x-axis

()
-l o
- X -
- ;d. =

(b)

(a)

Liu UCD Phy1B 07 15



Period

Liu UCD Phy1B 07
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Position of Oscillator

=Acosd
=AcoS wt
=Acos(2nt/T)

cos G=x/A 6= ot

w - angular velocity
(radians / s)

=2nf
=2n/T

A\ /\ ';
0 ] I: ; | 3:

s
Sy

Liu UCD Phy1B 07
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Velocity of Oscillator

V= —v,s1nd
= —V, sInwt
= —v,sin(2nt/ T)

/ 'IJ'” ' /\
// 2 0+ . | 1/ t
WT i T\/?T
=y T

v

N,
Velocity

Liu UCD Phy1B 07
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Acceleration of Oscillator

a=F/m
=—kx/m
= — (kA/m)cos(2nt/ T)
=—a,cos(2nt/T)

kA |
m
0

A AN
irir \ 7 / 3T
kA

Acceleration a

Liu UCD Phy1B 07
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Velocity v Displacement x

Acceleration a

i

=

=
e

b= |
=~

o | Lt
o
ey
-] LI
S

—A+

ma

=

{
bl |
<
[ [
I-i
[ L
~~
I-u-.i
|rad
I-u-a

-
—

= |
n L~
o

mo

=

=7
| ke

Simple Harmonic Motion

-

x =Acos(2nt/T)

e

SHMs are sinusoidal

>

v =—v,sin2nt/T)

—~J
P |—
=~
o |
-
—
15
~J

=—a,cos(2nt/T)




F —-—
gt =)
r=0 xr=A4
(b)
F=0
~— ) = —}y (max.
in negative
direction)
¥m=()
(c)
—F
v ()
r=A v=1()
d
(d) Fo0
— =+ (max.
in positive
direction)
r=10

= T2 -A,

t=T Aa

Liu UCD Phy1B 07

kA?/2

mv,*/2

kAZ?/2

mv,?*/2

kAZ?/2

21



