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10.2 Introduction to Logarithms

Section Objectives:

· You shall be able to write an exponential expression in logarithmic form. (See discussion on page 523) [Problems 3 – 10]

· You shall be able to write a logarithmic expression in exponential form. (See discussion on page 523) [Problems 11 – 18]

· You shall be able to evaluate a given logarithmic expression. (See discussion on page 523) (EXAMPLE 1) (Refer to problem at bottom of page 523) [Problems 19 – 30]

· You shall be able to solve for x given a logarithmic equation. (EXAMPLE 2) [Problems 31 – 38]

· You shall be able to solve for x as an approximation to the nearest hundredth given a logarithmic equation. (EXAMPLE 3) [Problems 39 – 46]

· You shall be able to express expanded logarithmic expressions as a single logarithm with a coefficient of 1. (EXAMPLE 5) [Problems 49 – 76]

· You shall be able to express a single logarithm with a coefficient of 1 as a expanded logarithmic expressions. (EXAMPLE 4) [Problems 77 – 100]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· logarithm (pg. 523) For b > 0, b ( 1, y = logb x is equivalent to x = by.  We read logb x as “the logarithm of x, base b” or “log base b of x.”

· antilogarithm (pg. 524) If logb M = N, the antilogarithm, base b, of N is M.  In exponential form, M = bN.

· common logarithm (pg. 515) When 10 is used as the base of a logarithm (b = 10), we refer to the logarithm as a common logarithm.

· mantissa (pg. 524) The decimal part of a logarithm is called the mantissa.

· characteristic (pg. 524) The integer part of a logarithm is called the characteristic.

· natural logarithm (pg. 524) When e (the base of the natural exponential function) is used as the base of a logarithm, we refer to the logarithm as a natural logarithm.  The notation for a natural logarithm function is y = loge x or y = ln x.

Mathematical Notation or Symbols

Symbol
Section
Meaning

logb x
10.2A
The logarithm function with base b and domain x.  We read logb x as “the logarithm of x, base b” or “log base b of x.”

loge x or ln x.
10.2A
The natural logarithm function with base e and domain x.

Concepts, Facts, Theorems – Objective A

· You shall be able to write an exponential expression in logarithmic form. (See discussion on page 523) [Problems 3 – 10]

Process to write an Exponential Expression in Logarithmic Form

1. Analyzing the exponential expression, determine the values for the base b, the exponent y, and the result of the exponential expression x.

2. Using the definition of the logarithm, substitute the values from Step 1 into the equation y = logb x.

· You shall be able to write a logarithmic expression in exponential form. (See discussion on page 523) [Problems 11 – 18]

Process to write a Logarithmic Expression in Exponential Form 

1. Analyzing the logarithmic expression, determine the values for the base b, the logarithm of x, and the result of the logarithmic expression y.

2. Using the definition of the logarithm, substitute the values from Step 1 into the equation x = by.




1-1 Property of Exponential Functions

For any positive real number b, if bx = by, then x = y. 

· You shall be able to evaluate a given logarithmic expression. (See discussion on page 523) (EXAMPLE 1) (Refer to problem at bottom of page 523) [Problems 19 – 30]

Process to Evaluate a Logarithmic Expression

1. If necessary, rewrite the natural logarithm ln x as loge x.

2. Set the Logarithmic expression = x.

3. Rewrite the number in exponential form, using the same base that appears on the other side of the equation.  When this step is complete, the equation that you see should take the form bx = by, where b is the common base.

4. Using the 1-1 Property of Exponential Functions , equate the exponents and, if necessary, solve for x.

· You shall be able to solve for x given a logarithmic equation. (EXAMPLE 2) [Problems 31 – 38]

Process to Solve for x Given a Logarithmic Equation
1. Using the Process to write a Logarithmic Expression in Exponential Form, rewrite the logarithmic equation in exponential form, 

2. Simplify the exponential expression to solve for x.

· You shall be able to solve for x as an approximation to the nearest hundredth given a logarithmic equation. (EXAMPLE 3) [Problems 39 – 46]

Process to Approximate x Given a Logarithmic Equation
1. If necessary, rewrite the natural logarithm ln x as loge x.

2. Using the Process to write a Logarithmic Expression in Exponential Form, rewrite the logarithmic equation in exponential form, 

3. Use your calculator to evaluate the exponential expression. 
4. Round your answer to the nearest hundredth to approximate the value of x.  This is your answer.


Concepts, Facts, Theorems – Objective B

Logarithm Property of Products

For any positive real numbers x, y, and b, b ( 1, logb (xy) = logb x ( logb y.

Logarithm Property of Quotients

For any positive real numbers x, y, and b, b ( 1, logb 
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Logarithm Property of Powers

For any positive real numbers x, y, and b, b ( 1, and for any real number r, 

logb xr = rlogb x.

Summary of the Properties of Logarithms

Let x, y, b, and r be positive real numbers and b ( 1. Then

Product Property

logb (xy) = logb x ( logb y
Quotient Property

logb 
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Power Property

logb xr = rlogb x
Logarithm of One

logb 1 = 0

Inverse Properties
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1-1 Property


If logb x = logb y, then x = y
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