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Doubling Amplitude

E? ~A2, x 4

v0? ~A, x 2

Fmax? ~A, x 2
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Problem:

k?

A?

v0?

v at 0.05m
from Eql. Posi.?

amax?
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H2 Molecule
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11-3. SHM Period

Does it depends on

Amplitude? NO!

Mass?
YES!
Bigger m, longer T

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

Radius of reference circle: A

v is projection of v0 onto x-axis
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Period

0
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v

AT π
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A
m
kv =0    Since
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mT π2=

____________

m
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π2
1

=
____________
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Position of Oscillator

cosθ=x/A θ=ωt
ω - angular velocity

(radians / s)
= 2πf
= 2π/Τ

x =Acosθ
=Αcos ωt
=Acos(2πt/Τ)
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Velocity of Oscillator

v= −v0 sinθ
= −v0 sinωt
= −v0 sin(2πt/Τ)
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Acceleration of Oscillator

a= F/m
=−kx/m
= − (kA/m)cos(2πt/Τ)
= −a0 cos(2πt/Τ)



Simple Harmonic Motion

x =Acos(2πt/Τ)

v = −v0 sin(2πt/Τ)

a= −a0 cos(2πt/Τ)

SHMs are sinusoidal
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t=  0

x v F E
A,         0,        -kA, kA2/2

t=  T/4

t=  T/2

t=  3T/4

t=  T

0,         -v0,        0, mv0
2/2

-A,         0,        kA, kA2/2

0,         v0,        0, mv0
2/2

A,         0,        -kA, kA2/2


