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1. Functions, Graphs, and Models

Algebra Toolbox

Sets

The Real Numbers

Inequalities and Intervals on the Real Number Line

Algebraic Expressions

Polynomials

Removing Parentheses

The Coordinate System

Subscripts
1.1 Functions and Models

Function Definitions

Domains and Ranges

Tests for Functions

Functional Notation

Mathematical Models
1.2 Graphs of Functions

Graphs of Functions

Graphing with Technology

Aligning Data

Determining Viewing windows

Graphing Data Points
1.3 Linear Functions

Linear Functions

Intercepts

Slope of a Line

Slope and y-Intercept of a Line

Constant Rate of Change
Page 1



BookTOC. txt

Revenue, Cost, and Profit
Special Linear Functions

1.4 Equations of Lines
wWriting Equations of Lines
Vertical and Horizontal Lines
Parallel and Perpendicular Lines
Average Rate of Change

Approximately Linear Data

summary

Key Concepts and Formulas
Chapter 1 skills check
Chapter 1 Review Exercises

Group Activity/ Extended Application

2. Linear Models, Equations and Inequalities
Algebra Toolbox
Properties of Equations
Conditional Equations
Identities
Contradictions
Properties of Inequalities

2.1 Algebraic and Graphical Ssolutions of Linear Equations
Algebraic Solutions of Linear Equations
Solutions, zeros, and x-Intercepts
Graphical solution of Linear Equations
Literal Equations; Solving an Equation for a Specified Linear variable
Direct variation

2.2 Fitting Lines to Data Points: Modeling Linear Functions
Exact and Approximate Linear Models
Fitting Lines to Data Points; Linear Regression
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Applying Models

Goodness of Fit

2.3 Systems of Linear Equations in Two Variables
Graphical solution of Systems
Solution by Substitution
Solution by Elimination
Modeling Systems of Linear Equations
Dependent and Inconsistent Systems

2.4 solution of Linear Inequalities
Algebraic solution of Linear Inequalities
Graphical solution of Linear Inequalities
Intersection Method
x-Intercept Method

Double Inequalities

summary

Key Concepts and Formulas
Chapter 2 skills check
Chapter 2 Review Exercises

Group Activity/ Extended Application

3. Quadratic and other Nonlinear Functions
Algebra Toolbox
Integer exponents
Absolute value
Rational exponents and radicals
Multiplication of monomials and binomials
Factoring
Complex numbers
3.1 Quadratic Functions; Parabolas
Parabolas

Vertex Form of a Quadratic Function
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3.2 solving Quadratics Equations
Factoring Methods
Graphical Methods
Combining Graphs and Factoring
Graphical and Numerical Methods
The Square Root Methods
Completing the Square
The Quadratic Formula
The Discriminant
Aids for Solving Quadratic Equations
Equations with Complex Solutions
3.3 Piece-wise-Defined and Power Functions
Piecewise-Defined Functions
Absolute value Function
Solving Absolute value Equations
Power Functions
Functions with Rational Exponents; Root Functions
The Reciprocal Function
3.4 Quadratic and Power Models
ModeTling with Quadratic Functions
Comparison of Quadratic and Linear Models
ModeTling with Power Functions

Comparison of Power and Quadratic Models

summary

Key Concepts and Formulas
Chapter 3 skills check
Chapter 3 Review Exercises

Group Activity/ Extended Application

4. Additional Topics with Functions
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Algebra Toolbox

Symmetry About the y-Axis
Symmetry About the x-Axis
Graphing Relations
One-to-One Functions
4.1 Transformations of Graphs and Symmetry
Shifts of Graphs of Functions
Stretching and Compressing Graphs
Reflections of Graphs
Symmetry; Even and 0dd Functions
4.2 Combining Functions; Composite Functions
Operations with Functions
composition of Functions
4.3 Inverse Functions
Inverse Functions
Inverse Functions on Limited Domains
4.4 Additional Equations and Inequalities
Radical Equations
Equations with Rational Powers
Quadratic Inequalities
Power Inequalities

Absolute value Inequalities

summary

Key Concepts and Formulas
Chapter 4 skills check
Chapter 4 Review Exercises

Group Activity/ Extended Application

5. Exponential and Logarithmic Functions
Algebra Toolbox

Properties of Exponents
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Real Number Exponents
Exponential Expressions
Scientific Notation
5.1 Exponential Functions
Exponential Functions
Transformations of Graphs of Exponential Functions
Exponential Growth
Exponential Decay
The Number e
5.2 Logarithmic Functions; Properties of Logarithms
Logarithmic Functions
Common Logarithms
Natural Logarithms
Logarithmic Properties
5.3 Exponential and Logarithmic Equations
Solving Exponential Equations Using Logarithmic Forms
Change of Base
Solving Exponential Equations Using Logarithmic Properties
Solution of Logarithmic Equations
Exponential and Logarithmic Inequalities
5.4 Exponential and Logarithmic Models
ModeTling with Exponential Functions
constant Percent Change in Exponential Models
Comparison of Models
Logarithmic Models
Exponents, Logarithms, and Linear Regression
5.5 Exponential Functions and Investing
Compound Interest
continuous Compounding and the Number e
Present value of an Investment
Investment Models
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5.6 Annuities; Loan Repayment

Future value of an Annuity
Present Value of an Annuity
Loan Repayment

5.7 Logistic and Gompertz Functions
Logistic Functions

Gompertz Functions

summary

Key Concepts and Formulas
Chapter 5 skills check
Chapter 5 Review Exercises

Group Activity/ Extended Application

6. Higher-Degree Polynomial and Rational Functions
Algebra Toolbox
Polynomials
Factoring Higher-Degree Polynomials
Rational Expressions
Multiplying and Dividing Rational Expressions
Adding and Subtracting Rational Expressions
Division of Polynomials

6.1 Higher -Degree Polynomial Functions
Cubic Functions
Quartic Functions

6.2 Modeling Cubic and Quartic Functions
ModeTling with Cubic Functions
ModeTling with Quartic Functions
Model Comparisons
Third and Fourth Differences

6.3 solution of Polynomial Equations

Solving Polynomial Equations by Factoring
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Solution Using Factoring by Grouping

The Root Method

Estimating Solutions with Technology
6.4 Polynomial Equations Continued; Fundamental Theorem of Algebra

Division of Polynomials; Synthetic Division

Using Division to Solve Cubic Equations

Graphs and Solutions

Rational Solutions Test

Fundamental Theorem of Algebra
6.5 Rational Functions and Rational Equations

Graphs of Rational Functions

Analytic and Graphical solution of Rational Equations
6.6 Polynomial and Rational Inequalities

Polynomial Inequalities

Rational Inequalities

summary

Key Concepts and Formulas
Chapter 6 skills check
Chapter 6 Review Exercises

Group Activity/ Extended Application

7. Systems of Equations and Inequalities; Matrices
Algebra Toolbox
Proportional Triples
Linear Equations in Three Variables
Systems of Three Equations in Three variables
7.1 systems of Linear Equations in Three Variables
Systems in Three variables
Left-to-Right Elimination Method
ModeTling Systems of Equations

Page 8



) ] BookTOC. txt
Nonunique Solutions

7.2 Matrix Solution of Systems of Linear Equations
Matrix Representation of Systems of Equations
Echelon Forms of Matrices; Solving Systems with Matrices
Gauss-Jordan Elimination
Solution with Technology
Nonunique Solution
Dependent Systems
Inconsistent Solutions
7.3 Matrix Operations
Addition and Subtraction of Matrices
Multiplication of a Matrix by a Number
Matrix Multiplication
Multiplication with Technology
7.4 Inverse Matrices; Matrix Equations
Inverse Matrices
Inverses and Technology
Encoding and Decoding Messages
Matrix Equations
Matrix Equations and Technology
7.5 Systems of Nonlinear Equations
Algebraic Solution of Nonlinear Systems

Graphical Ssolution of Nonlinear Systems

summary

Key Concepts and Formulas
Chapter 7 skills check
Chapter 7 Review Exercises

Group Activity/ Extended Application

8. Special Topics

Systems of Inequalities and Linear Programming
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Sequences and Series
Preparing for Calculus
Systems of Inequalities
Linear Inequalities in Two Variables
Systems of Inequalities in Two Variables
Linear Programming: Graphical Methods
Linear Programming
Solution with Technology
Sequences and Discrete Functions
Sequences
Arithmetic Sequences

Geometric Sequences

Series
Finite and Infinite Series
Arithmetic Series
Geometric Series
Infinite Geometric Series
Preparing for Calculus

Chapter 1 skills
Chapter 2 skills
Chapter 3 skills
skills
skills

3
Chapter 4 skills
Chapter 5

6

Chapter

summary

Key Concepts and Formulas
Chapter 8 skills check
Chapter 8 Review Exercises

Group Activity/ Extended Application
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Appendix A. Basic Calculator Guide
Appendix B. Basic Excel Guide

Answers to Selected Exercises
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