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 Sound Intensity and Sound Level 



    intensity and  intensity level 

• The least intense sound that can be heard by the 
human ear is called the threshold of hearing and 
is taken as 10−12 W/𝑚2. At our most sensitive 
frequency of 3 kHz, 

•  Of course, this value actually varies from person 
to person as well as with a person’s age. 

•  As the intensity increases so does loudness.  

• The most intense sound that the human ear can 
respond to without harm is called the threshold 
of pain and is taken as 1 W/𝑚2.  

 



intensity level  

you may have noticed that when people talk about 
the loudness of a sound, they describe it in units of 
decibels rather than  W/𝑚2 

The SI unit of sound intensity is  W/𝑚2 

The sound intensity level in decibels (dB) is more 
relevant for how humans perceive sounds. The way 
our ears perceive sound can be more accurately 
described by the logarithm of the intensity of a 
sound rather than the intensity of a sound directly.  



intensity level  

thus intensity level of a sound of intensity I is 
given by  

 

   intensity level (𝛽) = 10 log I/ 𝐼0             1   

 

Where I intensity of sound and 𝐼0is a reference 
intensity, taken as the threshold of hearing 
10−12     𝑤/ 𝑚2),  



intensity level  

the unit of sound intensity level is the decibel or 
dB The scale is chosen so that at the threshold 
of hearing level is 0 dB, whereas at the threshold 
of pain, the intensity level is 120 dB (check this 
by substitution in Equation (1)). Table.1 gives 
examples of various sounds  intensity and their 
corresponding intensity levels.  



 
Table 1 

SOUND INTENSITY LEVE dB INTENSITY 𝑊/𝒎𝟐 

Threshold of hearing 0 10−12 

RUSTING LEAVES 10 10−11 

WHSPERING  20 10−10 

NORMAL CONVERSATION 60 10−12 

BUSY STEET 70 10−12 

Jet overhead 100 10−12 

Threshold of feeling 120                      1 

Threshold of pain 140 100 



Intesition level (𝛽)  

Intesition level (𝛽)  = 10 log (I/𝐼°) 
If I =  𝐼°  
Intension level (𝛽) = 10 log (10−12/ 10−12 )  
= 0 
If I= 10 𝐼°   →    𝛽 =  10 log (10 10−12/ 10−12  ) 
                                = 10 dB 
If I= 1oo 𝐼°  → 𝛽 = 10 log(100 10− 12 /10−12  
                             = 20 dB 
If  I =  1000 𝐼°   → 𝛽  =  30 dB 



Example 1 

 The threshold of pain is about 120 dB. How 
many times greater in intensity (in w/m2) is 
this? 

(intensity level dB) = 10log( I/𝐼° )  

120/10 =12 = log (I/ 10−12 )  

1012  =  I/ 10−12   

I = 1 W/𝑚2 



Example 2 

 If we measured a sound intensity to be 560 
greater that the threshold reference, what 

would be the sound level expressed in dB?  

(intensity level) = 10log( I/𝐼°)  

=  10    log (560  x 10−12/ 10−12   )  

27.5  dB 



Example 3   Comparing Sound 
Intensities  

Two sounds have levels of 80 dB and 90 dB. 

What is the difference in the sound intensities? 

 𝛽1 =10 log I/𝐼° = 80  

 𝛽2 =  10 log I/ 𝐼°  = 90 

 𝛽2 −  𝛽1 = 10 dB = 10 (log  
𝐼2

𝐼°
 - log 

𝐼1

𝐼°
 )  

  10 = 10 log ( 
𝐼2

𝐼1
  ) 

   
𝐼2

𝐼1
    =   101          →     𝐼2   =10 𝐼1

 

 



Intensity levels can be measured with 
a sound level meter.  



questions 

 Q1 A sound wave is produced when an object --
-----   

Q2 Another name for the unit hertz is …---------   

Q3  Sounds above 20000Hz are called … -------- 

Q4 In what units are the following measured? 

(a) frequency (b) wavelength (c) intensity level 

Q5  Describe a longitudinal wave  

Q 6  What type of wave is a sound wave? 



questions 

Q 7  Find the ratio of the intensity of two sounds 
that differ by 3 dB. 

Q8 . The sound intensity of one person clapping 
is I =  10−6    w/ 𝑚2 . What level does this 
produce on a dB meter?  

Q9  How much more intense is sound at 40 dB 
than sound at zero dB? 

Q10  What is a “decibel”, and how many decibels 
correspond to the lowest intensity sound 

 


