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Intensity and the DeciBel Scale 
Lesson Notes 

 
Learning Outcomes 
• What is the relationship between the intensity of sound and distance from the source? 
• How does the deciBel system work? 

 
Energy and Amplitude 
• As a sound wave travels through air, air particles vibrate about a fixed position. 
• Amplitude is the maximum 

amount of displacement a 
particle experiences relative 
to its resting position. 

• High amplitude sounds 
transport more energy than 
low amplitude sounds. They 
are perceived as louder 
sounds. 

 
Intensity, Power, and Distance 
Intensity (I) refers to the amount of sound energy that reaches a given surface area per time. 
Units on intensity are Watts/meter2 (abbrev. W/m2). 
Power (P) is a property of the sound source. 
The energy emitted by a source travels into the surroundings and spreads over a spherical 
surface area with radius R.  
 

 
 
Inverse Square Law 

The intensity of a 
sound at any given 
location is inversely 
proportional to the 
square of the 
distance from the 
source. 

 
 
  



The deciBel Scale 
 
 
 
 
 
 
 
 
 
 
 
 

 
Thinking in Powers of 10 
 

  
 
 
The deciBel Equation 

What do you do when the intensity is 
something like 6.27 x 10-5 W/m2? How do you 
find its deciBel rating? 

 
 
 
 
 
Loudness 
• An intense sound is perceived as a loud 

sound … but not equally loud to all 
individuals. 

• Loudness is a subjective quality, 
dependent upon the hearing ability of the 
observer and the sound’s frequency. 

 
 
 
 


