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How are all of these similar?



Properties of SHM

Property What is it? Symbol Unit
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Period is related to Frequency

Period = 1 / Frequency



Period is related to Frequency

𝑓 =
1

𝑇
𝑇 =

1

𝑓

“Reciprocals”



Try this…

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)
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Try this…

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?
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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?



Remember ω?
Circular Motion

ω | Angular Velocity [rad s-1]

ω | Angular Frequency [s-1]

Look Familiar?



Minimum

Maximum

Equilibrium Position

A Mass on a Spring

Simple Harmonic Motion



Let’s look at the forces…

Fnet

Restoring Force
Always toward equilibrium

–

+



Force and Displacement

Hooke’s Law:  F = -kΔx

+Δx

-Δx

Fnet

–

+



Why the Negative Sign??

a  -x “Acceleration is proportional to the 
opposite of the displacement”

+Δx

-Δx

-a

+a



IB Physics Data Booklet



Try This

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 (ω) Max Net Force (Fnet) Spring Constant (k)



IB Physics Data Booklet

Two more equations...



What Impacts Period?

𝑇 = 2𝜋
𝑚

𝑘
𝑇 = 2𝜋

𝑙

𝑔

mass

spring

constant

length

gravitational 

field strength



Mini Lab

What is the height of the science silo?

𝑇 =



Try This

Astronauts weigh themselves by holding onto a spring 

oscillator. What is the astronaut’s mass if a spring constant is 

375 N m-1 results in an oscillation period of 3 seconds?



Lesson Takeaways

❑ I can describe simple harmonic motion using period and 

frequency

❑ I can calculate period, frequency, and angular frequency

❑ I can describe the direction and calculate the magnitude 

of force for an oscillating spring system

❑ I can describe the properties of a spring or pendulum 

system that impact period
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