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Harmonic Motion 



 What is a cycle? 

A motion that occurs over and over. 

19.1 Harmonic Motion 



 Oscillation means a motion that repeats regularly. 

 

 You can also use vibration. 

 

 Use “vibration” for motion that repeats fast and 
“oscillation” for motion that repeats slowly. 

Different kinds of cycles 



Oscillations 



Vibrations 



 The time for one cycle to occur is called the period. 

 

 Frequency means the number of cycles per second. 

 

 One cycle per second is called a hertz.  100 cycles per 
second would be 100 hertz. 

Describing Harmonic Motion 



 Remember Angular Speed and Linear Speed? 

 

 They are reciprocals of each other. 

Calculating Harmonic Motion 



 Amplitude describes the “size” of a 
cycle. 

 

 It’s the maximum distance the 
oscillator moves away from its 
equilibrium position. 

 

 Damping to describes the gradual 
loss of amplitude. Friction slows a 
pendulum down. 

Amplitude 



Graphs of Harmonic Motion 

Chapter 19.2 



 Find the amplitude and period. 

Linear 
Motion 

Harmonic 
Motion 



 The time of one complete cycle. 

Calculate the Period 



 How far does it get from its rest position? 

 

 Should be the same on both sides. 

Calculate the Amplitude 



 In phase means that their cycles are aligned. 

Phase 



 Cycles are not together. 

Out of Phase 



Properties of Oscillators 
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 Equilibrium – the rest 
position 

 

 Restoring force – pulls the 
system to the equilibrium 
position 

Equilibrium 



 Inertia causes the oscillator to go past equilibrium. 

 

 Changing the mass of a pendulum does not affect its 
period. 

Inertia and Mass 



 Formula for the period of a pendulum. 

Don’t worry, you don’t have to solve 
this. 



 Natural Frequency – the period 
at which a system naturally 
oscillates. 

 

 You can change that in a 
pendulum by changing the 
length of the string. 

Period and Natural Frequency 



 A repeated force. 

 

 Pushing a pendulum at the right time 
adds energy. 

Periodic Force 



 When a periodic force has the same frequency as the 
natural frequency of a system. 

Resonance 



 Mass on a spring 
 

 Vibrating string 
 

 Mass on a vibrating string. 

Simple Oscillators 


