
MHF4U Common Logarithmic Scales 
 
Many quantities can have values that can vary over a large range. In these cases, a logarithmic 
scale is often used to describe the quantity eg.      (the concentration of   ) can range from  
      to                         , so we use the    scale. 
 
A logarithmic scale is formed from the exponents of the powers that represent the measured 
quantities. 
 
pH Scale 
 
The pH scale is used to describe the acidity or alkalinity of a solution. It is a measure of the 
number of hydronium ions,   , in a specific volume of solution, in            .  
 

Concentration pH Substances 
      Battery acid 
       Sulphuric acid 
       Lemon juice, Vinegar 
       Orange juice 
       Acid rain 
       Bananas, clean rain,  
       Milk 
       Pure water 
       Sea water, eggs 
       Baking soda 
         Milk of magnesia 
          Ammonia 
         Soapy water 
         Bleach 
         Liquid drain cleaner 

 
             

 
Example 1 
Calculate the    of a solution with a hydrogen ion concentration of       , to two decimal 
places. 
 
 
 
 
A solution has a    of     . What is the hydrogen ion concentration in the solution? 
 
 

 
 
  



Example 2 
a) What is the pH of tomato juice if it has a hydronium ion concentration of              
b) Blood has a hydronium ion concentration of approximately            .  Is blood 

acidic or alkaline? 
c) OJ has a    of  , what is its concentration of hydronium ions?   
d) Which has a greater concentration of hydronium ions, orange juice or tomato juice, and 

by how much? 
  



The Richter Scale 
The Richter scale ranks earthquakes based on how much the ground shakes        (        ) 
from the earthquake’s epicenter, the site on the earth’s surface directly above the earthquake’s 
origin. The amount of ground movement is measured by an instrument called a seismograph. 
Seismographs can detect movements as small as about            (about            ) to 
movements as large as about     (about      ). The Richter scale is a logarithmic scale—each 
increase of   on the Richter scale represents a tenfold increase in movement. Thus, an 
earthquake registering   on the scale is    times as strong as an earthquake registering  , and 
the earth moves    times as far. 
 

True Intensity Richter Scale Magnitude 
               
               
                     

 
 
     (  

  
) where M is the magnitude of an earthquake as measured on the Richter scale and  

(  
  
) is a ratio of the intensity of the earthquake compared to the intensity of a standard, low-

level earthquake. 
 
 

Suppose the difference between the magnitude of two earthquakes on the Richter scale is  . 
Then the stronger earthquake is actually     or     times more intense. 

 
Example 3 
How many times as intense as a standard earthquake is an earthquake measuring     on the 
Richter scale? 

 
 
 
 
 
 
 
 
 

What is the magnitude of an earthquake      times as intense as a standard earthquake? 
 

  



Table of sound levels L (loudness) and 
corresponding sound intensity 

Sound Sources 
Examples with distance 

Sound Pressure 
Level Lp dBSP 

  

Sound Intensity I  

 
𝑾 𝒎𝟐 

 

Jet aircraft, 50 m away            

Threshold of pain          

Threshold of discomfort          

Chainsaw, 1 m distance            
Disco, 1 m from speaker             
Diesel truck, 10 m away              
Kerbside of busy road, 5 m                
Vacuum cleaner, distance 1 m                 
Conversational speech, 1 m                  
Average home                   
Quiet library                    
Quiet bedroom at night                    
Background in TV studio                     
Rustling leaves in the distance                      
Threshold of hearing                        

 

Sound Intensity 
 
The decibel scale compares sound levels that 
range over several orders of magnitude. 
Each increase of 10 decibels (dB) represents 
a tenfold increase in sound intensity, or 
loudness. 
           (  

  
), where  

      is the difference in sound levels, in 
dB and  
  
  
 is the ratio of their sound intensities, 

where   is measured in Watts per square 
metre. 
 
 
 
 
Remember that an increase from       to 
      is actually a tenfold increase in 
loudness. Loudness and intensity are often 
used interchangeably. 
 
 
 
Example 4 
How many times louder is a music concert of        than a conversation of      ? 
 
 
 
 
 
 
 
 
Example 5 
The sound level in normal city traffic is approximately      .  The sound level while riding a 
snowmobile is about    times as intense.  What is the sound level while riding a snowmobile, in 
decibels? 
 
 
 
 
 
 


