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Logarithms are super easy. When you ask for the 
logarithm, you are simply asking “to what power is 
10 raised?” For example, the logarithm of 102 is 2, 
because that is the power to which 10 is raised. So, 
what is the logarithm of 103? Just look at to what 
power 10 is raised and there is your answer: 3. If you 
know that 102 is equal to 100, then you’ll under-
stand that the logarithm of 100 is also 2. (And by no 
coincidence you’ll note there are two zeros in 100.) 
Check for the logarithm of 100 using a [log] button–
equipped calculator. Similarly, the logarithm of 1000 
is 3, because 10 raised to the third power, 103, equals 
1000. (And by no coincidence you’ll note there are 
three zeros in 1000).

Any positive number, including a very small 
one, has a logarithm. The logarithm of 0.0001, which 
equals 10-4, is -4 (the power to which 10 is raised to 
equal this number). As a review of exponents, study 
the pattern of the numbers shown below. Please 
keep in mind that no negative numbers are shown—
all numbers are greater than zero! The negative sign 
in the exponent merely means that the number is 
less than 1 (but greater than zero).

103 = 1000 (three zeros)
102 = 100 (two zeros)
101 = 10 (one zero)
100 = 1  (no zeros)
10-1  =  0.1 (one zero in the opposite direction) 
10-2  =   0.01 (two zeros in the opposite direction) 
10-3  =   0.001 (three zeros in the opposite direction)

EXAMPLE 1
What is the logarithm of 0.01?

A N S W E R 1
The number 0.01 is 10-2, the logarithm of which is -2 
(the power to which 10 is raised).

The concentration of hydronium ions in most 
solutions is much less than 1 M. Recall, for example, 
that in neutral water, the hydronium-ion concen-
tration is 0.0000001 M (10-7 M). The logarithm of 
any number less than 1 (but greater than zero) is a 
negative number. The definition of pH includes the 
minus sign so as to transform the logarithm of the 
hydronium-ion concentration to a positive number.

Note that when a solution has a hydroni-
um-ion concentration of 1 M, the pH is 0 because 1 
M = 100 M. A 10 M solution has a pH of -1 because 10 
M = 101 M. So, yes, negative pH values are possible, 
but never do they exceed -2. Why not? Because a 
hydronium ion concentration of 100 M is chemically 
most difficult.

EXAMPLE 2
What is the pH of a solution that has a hydronium-ion 
concentration of 0.001 M?

A N S W E R 2
The number 0.001 is 10-3, so
pH = - log [H3O+]
= - log (10-3)
= - (- 3) = 3

Y O U R T U R N
1. What is the logarithm of 105?
2. What is the logarithm of 100,000?
3. What is the pH of a solution having a hydroni-
um-ion concentration of 10-9 M? Is this solution acidic, 
basic, or neutral?

Answers to Calculation Corners appear at the end of 
the Chapter Review

CALCULATION CORNER
Logarithms and pH


