Simple Harmonic
Motion
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How are all of these similar?

* Cyclical motion

* Repetitive
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_Property | Whatisit?__|Symbol |_Unit

Period Time per cycle T

Frequency Cycles per second f
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Period is related to Frequency ’

Period = 1/ Frequency

C.1 Simple harmonic motion a=—-w’x
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don’t hertz me
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Period is related to Frequency ’

“Reciprocals”




Taylor Swift's song Shake it Off has
a tempo of 160 beats per minute
(2.67 Hz) how many seconds are in
between each beat (the period)

f =267 Hz
T =77 T =




You are standing on the beach with your feet
In the water and notice that a new wave
comes crashing in every 4 seconds, what is
the frequency of these waves?

1
f =27 f=?= =0.25Hz




A little harder...

You are pushing your younger brother on a swing
and you end up pushing 12 times in one minute.
What is the period and frequency of the swing?

60 seconds
T = =5s

12 times




Remember w?
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Let’'s look at the forces...

—

Restoring Force

Always toward equilibrium




Hooke's Law: F = ek/Ax

Force is opposite to the displacement

Acceleration is in the same
direction as the force

F = ma




"Acceleration is proportional to the a oC =X
opposite of the displacement”
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IB Physics Data Booklet ’

C.1 Simple harmonic motion a=—-wx
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A 4-kg object attached to a spring undergoes simple harmonic motion

on a horizontal frictionless surface. If the oscillation period is 3 seconds
and the amplitude is 0.2 meters, what is the...

Angular Frequency (w) Max Net Force (F, ) Spring Constant (k)
2T a = _wzx FH = —kx
= = —(2.09)2(0.2) e 05
= —0.87ms"* 2 = —k(0.2)
B 2T B 2T
“TT T3 | Free=ma k=17.5Nm™1
= (4)(—0.87)
= 2. -1
w 09 s _ _3EN
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C.1 Simple harmonic motion a=—-wx

Two more equations...




What Impacts Period?

length
mass _
m l
\ k g
spring V |
constant gravitational

field strength




What is the height of the science silo?

a= - {T =555 J

° 1
T=2ﬁr\/% \15 ' \ 08




Astronauts weigh themselves by holding onto a spring
oscillator. What is the astronaut’s mass if a spring constant is
375 N m-' results in an oscillation period of 3 seconds?
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