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Section 6.6: Logarithmic Functions

Practice HW from Stewart Textbook (not to hand in)

p. 400 # 1-41 odd, 49-61
Logarithmic Functions

Definition: For b > 0, 
[image: image1.wmf]1

¹

b

, the logarithmic function of base b is denoted by


[image: image2.wmf]x

b

x

y

y

b

=

=

       

means

        

log


Fact: The logarithm is the exponent b must be raised to in order to get x.

Example 1: Write the logarithmic equation 
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Solution:
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Example 2: Write the logarithmic equation 
[image: image4.wmf]4

81

1

log

3

-

=
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Solution:
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Example 3: Write the exponential equation 
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Example 4: Write the exponential equation 
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Example 5: Evaluate 
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Example 6: Evaluate 
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Example 7: Solve the equation 
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 for x.
Solution: Converting the equation to exponential form, we have
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Special Types of Logarithms
Logarithm Base 10

Given by
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Note: 
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Example 8: Evaluate 
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Example 9: Solve  
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Solution:
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Natural Logarithm Function

Given by
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Note: 
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Example 10: Solve 
[image: image19.wmf]5

.

2

ln

=

x

 for x.
Solution: First note that the equation says that by the definition of the natural logarithm,
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If we convert 
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to exponential form, we obtain
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Graph of Logarithmic Function

The logarithmic function of base b is given by
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Fact: Graphically, 
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Example 11: Graph 
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Solution:
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The following represents the general shape of the logarithmic function of base b 
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Calculating The Natural Logarithm and Log Base 10 on a Calculator
Use the log key for the log base 10 and the ln key for the natural logarithm.
Example 12: Approximate 
[image: image31.wmf]7

ln

, 
[image: image32.wmf]4

.

0

ln

, 
[image: image33.wmf]14

log

, 
[image: image34.wmf]2

log

, 
[image: image35.wmf]0

ln

, 
[image: image36.wmf]2

-

log

and 
[image: image37.wmf]3

-

 

ln

 on a calculator.

Solution:
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Applications of Logarithmic Functions
Logarithms are useful in applications that have large numerical values. Logarithms can scale the values in a more useful form to understand. We look at some of these applications next.

The pH of a Solution
Chemistry uses logarithm to determine the pH of liquid. The pH of a liquid measures

the acidity or alkalinity of a liquid. A liquid with a pH of 1 is a very strong acid and a

liquid with a pH of 14 is a very strong base. Specifically, the acidity of a substance is

a function of its hydrogen-ion concentration. The pH of substance can be determined

by the taking the logarithm of its hydrogen concentration 
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. The following formula calculates the pH of a substance.

Formula for the pH of a Solution
The pH of a solution with a hydronium-ion concentration of 
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 moles per liter is given by

[image: image40.wmf][

]

+

-

=

H

pH

log


Example 13: Find the pH of a sample of orange juice that has a hydrogen-ion concentration of 
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Solution:
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The Richter Scale for an Earthquake
The Richter scale uses a logarithmic scale to measure the magnitude of an earthquake. 
Let I be the intensity of an earthquake. Often the intensity I is given in terms of the constant 
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, where 
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 is the intensity of the smallest earthquake (called a zero-level earthquake) that can be measured on a seismograph near the earthquake’s epicenter. The following formula is used to compute the Richter scale magnitude of an earthquake.


The Richter Scale Magnitude of an Earthquake

An earthquake with an intensity of I has a Richter scale magnitude of
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where 
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 is the measure of the intensity of a zero-level earthquake.

Example 14: The earthquake on November 17, 2003, in the Aleutian Islands of Moska had an intensity of 
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. Find the Richter scale magnitude of the earthquake. Round to the nearest tenth.
Solution:
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Example 15: Suppose an earthquake measured 8.1 on the Richter scale. Find the intensity of the earthquake in terms of 
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Solution:













█

World Oil Supply
Example 16: The time it will take the world’s oil supply to be depleted can be modeled by the following formula where r is the estimated oil reserves in billions of barrels.
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a. Use the model to find out how much time it will take to use 500 billions barrels.

Solution: Here, we substitute r = 500 into the function.
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b) How many barrels of oil are necessary to last 40 years?

Solution: Here, we want to find the number of billions of barrels of oil r that will last a time of 40 years. We set 
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