Logarithms

Core Ideas

1.  
A logarithm is an exponent.

2. 
The logarithm function is the inverse of the exponential function. 
(Therefore, logs can be used to solve exponential equations.)

3. 
Logarithms provide a way to represent and describe situations where the range of possible values is very large, such as in decibel or pH ratings or the Richter scale.

Example of 1 and 2:  

Consider 102 = 100. Analyze and discuss. 

In so doing, you are working with exponents, logs, and inverse functions!

· 2 is an exponent. It is also called a logarithm (base 10).

102 = 100 is the same as saying: 

· 2 is the exponent you use with base 10 to get 100

· 2 is the logarithm base 10 of 100

· 2 = log10100

· Ask:  


102 = ?  
[exponentiation]

· Ask the reverse:
10? = 100 
[inverse function -- logarithm]

Other ways to ask this question:

· If the answer is 100, what’s the exponent base 10?

· Solve for x:  10x = 100

Example of 3:

Suppose you have a quantity with a very large range of values. How will you mark off a scale for these values (for example, if you want to sketch a graph)? Marking off the scale with the exponents of the different values may be very helpful. By focusing on the exponents, you are using logs!

Example of a Problem-Based Instructional Task for Logs:

“Common Logarithms and Exponential Equations”

This task is an introduction to logarithms using an investigation of decibels and pH ratings.

Source: Core-Plus Mathematics, Course 2, Unit 5, Lesson 3, pp. 377-381

Glencoe/McGraw-Hill 2008 

SOME DETAILS

· A logarithm is an exponent

· A statement about exponents can be translated into a statement about logarithms.


For example, 102 = 100 is the same as saying 2 = log10 100. 

· Thus, a logarithm can be determined (or approximated) by reasoning numerically about exponents, or examining a graph or table of an exponential function. After establishing this level of understanding, students can use the log function of a calculator or computer to determine logarithms. 

· This knowledge of logarithms can help solve simple equations where the variable is in the exponent.


For example, solve 102x = 1000.  

· Consider the logarithm function, y = log x. Based on all the above, it can be understood that the logarithm function for a particular base is the inverse function of the exponential function with the same base.

OTHER LOG TOPICS (not Core)

· Different bases and rules of logarithms may be studied by some students as appropriate. These aspects of the study of logarithms should be part of the curriculum for students intending math, science, or engineering majors in college.

· Formal use of logs to solve exp equations

· Formal solution of log equations

· Use logs to linearize data

· log and log-log graph paper

