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Preface
Math 112 Course Overview

Course objectives:
· To promote problem-solving and critical thinking skills through the application of algebraic concepts to common situations. 
· To enhance learning and understanding of algebraic concepts through the integrated use of graphing calculators- 
· To promote and utilize the Rule of Four: All concepts should be explored algebraically, numerically, graphically and in context with applications. 
· To incorporate the expression of mathematical ideas in writing into the curriculum. 
· To provide a sufficient algebra background to prepare students for 115A, 113, and 160/263. 
· To help strengthen students' general academic skills. 

History:


At the University of Arizona, we have traditionally had a 2-course, 6-credit algebra sequence: Intermediate Algebra followed by College Algebra. Due to higher admissions standards and the changing needs of students brought on by calculus reform, a new 4-credit semester-long course, Collegiate Algebra, was developed. This variant on College Algebra covers many of the same topics, with enough review of basic skills to help bridge the gap between high school and college mathematics. 

However, after several years of offering only the 4-credit course, we realized that there were a number of students taking Math 110 who were overqualified in the sense that they tested into a higher level math class, but they chose to take Math 110. For some of these students, 110 was the only course required by their major, so that’s what they took. Others were concerned about taking the higher level course they tested into. With the new business math requirement, another group of “overqualified” 110 students was created: students who tested into math 115, but couldn’t take it until spring semester because of the MIS 111 prerequisite.


During fall semester 2001, approximately 300 out of 2000 students in 110 were qualified to take the higher level course. The 3-unit version of the course was created to fill the needs of these students who are slightly more qualified than the students who test into 110, and therefore could handle the content of the course at a slightly faster pace and without the review component.

Concepts Covered: 


The concepts covered in this course are more or less the "traditional" college algebra material, with a heavy emphasis on the concept of functions: linear functions, polynomials and rational functions, exponentials and log functions, systems of equations and sequences and series. The course also includes an integrated review of important basic algebra skills, which students practice when they are needed in the context of the material being studied. 

Workbook

A Note to Students about Writing:

It is wise to have your students read this section at the beginning of the workbook.  

Algebra Review:
The algebra review materials consist of number worksheets which are tied into the sections of the book. The problems contained in these worksheets relate to skills which will be used in the context of solving problems from that section. Most of these skills involve simplifying expressions and solving various types of equations –skills that most 112 students should adept in. The algebra review materials are integrated with the worksheets of the workbook and may be used at the discretion of the instructor.

Worksheets:
 This section contains four different types of worksheets, including Algebra Skills Review, Exploratory Exercises, Worksheets, and Projects.  Algebra Skills Review Worksheets contain problems to help students review prerequisite algebra skills. Exploratory pages give the students an opportunity to explore and understand the properties and behaviors of the functions they are studying.  Worksheet pages give the students an opportunity to practice additional problems relating to the material they are studying.  Project pages allow the students to have an in-depth study of several “important” functions they are studying through the semester and also prepare them for courses they may take after Math112, which may include a writing component.  Remember, Yvonne will have a copy of the solutions for all worksheets in Math 108.

Test Review:
The test review material covers all sections roughly in the order it is presented in the course.  Solutions to these problems are made available to the students via the MATH 110/112 website: http://www.math.arizona.edu/~algebra.  It is strongly suggested that the students practice these problems as they may be similar to those seen on the final exam. As always, it is important to remind students that the test review is not necessarily comprehensive, and they should also study their textbook, notes, homework, and quizzes in order to prepare for the tests. A formal final exam review is made available near the end of the semester and solutions to those are usually posted during the last week of classes. 

Calculator Information:

The primary goal of teaching with technology is to enhance the understanding of algebraic concepts by graphs and tables. Graphing calculators are just one of the various tools that e can use to help demonstrate an idea. This section of the workbook contains a basic calculator check – list, an introduction to finding appropriate windows for graphs of functions, an introduction to programming with the various calculators, and the two programs we use in this course – Evaluate and Quadratic Formula.
Note that on the instructor’s resource page, there is a link for some good calculator examples.

Using This Guide

The following notes are intended as a guide to assist you in teaching Math 112. Under each section heading, you will find information about the important concepts in the section, some ideas for classroom activities, textbook references which will help students review basic algebra skills used in the section, suggested homework problems, and workbook materials that complement the section. Please consider these suggestions as you teach this semester. Note that the suggested homework problems are merely intended to give you a feeling for the types of problems and the length of assignments. In other words, these are just guidelines - please select your own assignments as you see fit. 
This guide is a work in progress; please continue to report any errors you find in this guide, and feel free to make suggestions as well. If you have created any materials of your own that worked well with your class and that you would like to see included in the workbook, please pass them along to us.

If you have ANY questions about what material is to be covered, or if there is anything in this guide that you find to be unclear, please contact Scott Clark or Mariamma Varghese at 626-8930 or e-mail sclark@math.arizona.edu.  

Chapter 1 
Functions and Graphs 

1.1 Functions 

(2 class periods) 

Key Concepts: Definition of function, function notation, domain and zeros of functions, piecewise-defined functions.
Ideas for the Class: Introduce students to the basic concept of a function through various examples. Include graphs, tables, and equations. The Examples of Functions worksheet (pg. 5-8) would work well here. Have students identify independent and dependent variables, domain, range and zeros. Emphasize how the basic definition of a function works with graphs, tables and equations.
You may wish to introduce the concept of a one-to-one function here by asking which functions could be defined "the other way around", with the independent and dependent variables reversed. There is no need to formalize the concept at this time - one-to-one functions are covered thoroughly in section 4.3. 
Introduce the concept of a function defined piecewise by constructing a practical example, for instance: 

A car rental agency charges $40 a day for a car, with 100 free miles. Any mileage over 100 miles is charged at the rate of $0.20 per mile. Express the cost of the renting the car for one day as a function of the number of miles driven.
You may want to ask the students to suggest other practical situations in which a piecewise function would be useful.

Don't spend too much time on evaluating difference quotients, but don't skip it entirely. Pick a few problems to assign from #17-28. Problems 42-45 use the idea of a difference quotient in context.

Textbook References for Basic Algebra Skills Used in this Section: 

Interval Notation: see text pg. 349-351; extra problems: #11-18, 35-42 on pg. 352-353
Simplifying Polynomials: see text pg. 361-363; extra problems: #27 -38 on pg. 364
Factoring Polynomials: see text pg. 364-370; extra problems: 1, 2, 13-24 on pg. 370
Workbook Materials: Examples of Functions (pg. 5-8); Evaluating Expressions, Solving Equations (pg. 9-10); Identifying Functions (pg. 11); Inequalities and Intervals (pg. 13-14). Assign Basic Calculator Skills (pg. 237-238) for homework early on.  This checklist is intended to get students to learn (or remind themselves about) the basics of graphing that will be needed throughout the course.
Suggested Homework Problems: 3, 4, 8, 9, 13, 16, 25, 26, 30, 32, 35, 38, 39, 41, 44, 46, 47, 48, 49 
Exercises that integrate basic algebra skills: 3, 4, 7, 8, 9, 11b, 15, 16, 28, 41a, 41c, and 56-59 
1.2 Graphs of Functions

(2 class periods) 
Key Concepts: Graphs of functions, vertical line test, intercepts and turning points, basic graphs, odd/even functions, graphs of piecewise-defined functions, qualitative graphs. 

Ideas for the Class: Begin the class by asking the students to sketch a few qualitative graphs from situations you give them on the board or overhead. Point out that these types of graphs are not necessarily extremely detailed - they need to show the basic shape and important characteristics, but they don't need to spend time plotting points. Use this exercise as a springboard to discuss the following questions: Does the graph represent a function? Why? What is the domain and what does that tell us about the function? What are the intercepts and what do they represent in practical terms? Does the graph have a maximum and/or minimum value, and if so, to what do these correspond? Where is the function increasing/decreasing/constant? Is there any symmetry in the graph? Why or why not?
Emphasize recognition of the basic graphs found on page 19 of the text.
Textbook References for Basic Algebra Skills Used in this Section: 

Absolute Value: see text pg. 349-351; extra problems: #19-34, 43-46 on pg. 352-353
Rational Exponents: see text pg. 385; extra problems: #13-16 on pg. 388
Workbook Materials: More About Functions (pg. 15-16) (Asks students to give examples of functions with certain properties. This exercise is good for testing student understanding of basic function concepts.); Intercepts, Zeros, & Solving Equations (pg. 17-18); Linear Functions and Piecewise-defined Functions (pg. 19); Piecewise-defined Functions (pg. 21-22); Project on Piecewise-defined Functions (pg. 23-24); Sketching Graphs (pg. 25); Evaluating 
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 (pg. 27-28); Increasing/Decreasing and Even/Odd (pg. 29-30).
Suggested Homework Problems: 2, 3, 7, 14, 15, 16, 17, 20, 22, 27, 30, 36, 40, 43, 49, 52, 54, 55, 57, 59 
Exercises that integrate basic algebra skills: 19, 20, 23, 24, 35a, 38a, 41, 42, 45, and 46
1.3 Graphs and Graphing Utilities 
(0.5 class period) 

Key Concepts: Complete graphs, viewing window, zoom and trace, approximating zeros and turning points. 

Ideas for the Class: Pick a few well thought-out examples of functions for which students will have to analyze the equation before finding an appropriate window. For example, functions like 
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 are useful for getting students to think about domain, symmetry, and basic shape before using the calculator. Finding intercepts algebraically can also help when trying to find a window in which to see the complete graph. 
Include at least one application problem where the students will need to think about context in order to find an appropriate window (e.g. profit, temperature, population). 
Workbook Materials: How to Find a Good Window (pg. 33-34); Practice: Finding a Good Window (pg. 35-36); Reading and Interpreting a Graph (pg. 37-38). All are graphing calculator exercises that ask students to use basic calculator features and reasoning to find good viewing windows and give practical interpretations of graph features.
Suggested Homework Problems: 2, 7, 14, 17, 24, 31, 37, 43, 48, 49, 55 
Exercises that integrate basic algebra skills: 23, 24, 44b 
1.4 Applications of Functions 
(1.5 class periods) 

Key Concepts: Mathematical modeling, setting up equations for functions, using approximate models. 
Ideas for the Class: Get the students going with a few problems that are relatively straight forward. This is a good section to have students working in groups on more challenging problems (set-up, graph, analyze). 
Textbook References for Basic Algebra Skills Used in this Section: 
Analyzing and Solving Word Problems: see text pg. 407-408; extra problems: #59-62 on pg. 409
Workbook Materials: Reading a Graph (pg. 39-40); Writing Expressions and Functions (pg. 41-42); More on Writing Expressions and Functions (pg. 43-44) (Pages 41-44 ask students to set up expressions and write functions to represent various situations. These exercises should serve as a basic introduction to the material in this section. You may want to have students do these worksheets before you begin the section formally.)
Suggested Homework Problems: 1-8, 12, 14, 19, 23, 26, 27. Students will have difficulty with almost all of the problems. Don't overload them, or they will give up too easily. #1-8 are all good, accessible (though not necessarily easy) problems for these students. You may want to choose some of these to do in class. #23 would be a good problem to work on in groups. 
Exercises that integrate basic algebra skills: 14-16, 32, and 34 

1.5 More on Graphing 
(2 class periods) 

Key Concepts: Transformations of functions - translations, reflections, expansions and compressions. 
Ideas for the Class: Remind students about the basic directory of graphs on page 19 of the text. (Do not stress the semicircle and reciprocal functions.) Emphasize that you will be looking at "families" of graphs which can be found by slightly altering one of the basic graphs. Use the Transformations of Functions worksheet (pg. 47-52) to get students to "discover" the effects of various transformations on their own. Summarize the results on the board. The students will likely need more clarification on vertical and horizontal expansion and compression. 
Discuss how transformations affect domain and range. 
Wrap up the section with some examples of two or more transformations in combination. 
Textbook References for Basic Algebra Skills Used in this Section: 

Properties of Real Numbers: see text pg. 345-347; 
Performing Operations with Radicals: see text page 383-384; extra problems: #41-52 on pg. 388
Workbook Materials: Review of Types of Functions (pg. 45-46); Transformations of Functions (pg. 47-52) (Can be used to start the section and works very well for groups.); Practice With Transformations (pg. 53-54); More Practice With Transformations (pg. 55) (Works well as an extra homework assignment.); Extra Practice With Transformations (pg. 57-58); More Problems on Transformations (pg. 59-60).
Suggested Homework Problems: 12, 14, 15, 26, 31, 36, 37, 40, 41, 49, 54, 57, 58, 59, 67, 68 
Exercises that integrate basic algebra skills: 63, 64, and 65 

1.6 Operations with Functions 
(2 class periods) 

Key Concepts: Finding the sum, difference, product and quotient of two functions algebraically, finding the domain of 
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, finding the sum/difference of two functions graphically, composition and decomposition of functions. 
Ideas for the Class: Introduce combining functions algebraically and graphically. Discuss operations with functions as it relates to a practical example. The Operations with Functions worksheet (pg. 63-66) includes one such example involving the average hourly wage in Pima and Maricopa Counties. Any practical example involving two functions for which the sum, difference, product or quotient is meaningful would work. Ask students which operations would make sense and why, and ask for practical interpretations. 
Discuss how combining functions affects the domain and range of the new function. 
Students have difficulty sketching graphs of the sum/difference of two functions given graphically. Ask students what they think might happen to the graph of a function if you add another function to it. Problem #1 on the Operations with Functions worksheet (pg. 63-66) could be done together as a class to give students the idea. 
Textbook References for Basic Algebra Skills Used in this Section: 

Combining Polynomials: see text pg. 360-363; extra problems: #27-38 on pg. 364
Combining Rational Expressions: see text pg. 371-379; extra problems: #1-34, 47-68 on pg. 379-381
Combining Radicals: see text pg. 383-384; extra problems: #41-52 on pg. 388
Application-type Problems: see text pg. 397-399 & 407-408; extra problems: #61-68 on pg. 400 and #59-62 on pg. 409 

Workbook Materials: Simplifying Expressions (pg. 61-62); Operations with Functions (pg. 63-66) - see above; Combining Functions (pg. 67-68).
Suggested Homework Problems: 6, 10, 15, 18, 20, 22, 26, 27, 33, 39, 42, 45, 48, 54, 62, 66, 67 
Exercises that integrate basic algebra skills: 5, 6, 17, 21, 22, 54, 55, 56, 57, 63 

Chapter 2 
Functions, Equations and Inequalities 

2.1 Lines and Linear Functions 
(1.5 class periods) 

Key Concepts: Properties of linear functions, slope, slope-intercept form of a line, parallel and perpendicular lines. Emphasis on the Rule of Four. 
Ideas for the Class: This section is easy for students to read and understand. The students already should have extensive experience working with these ideas, so you should not need to belabor any of these concepts. Spend your class time getting students to find and interpret slope and intercepts, including units when appropriate, and working with application problems. Emphasize how to determine whether a table of values represents a linear function.
To begin the class, you may want to use an exercise asking students to draw a graph of several situations represented by linear functions. E.g. A person pays $400 per month on a $6000 loan; a piece of farming equipment that was initially purchased for $3000 depreciates in value by $500 per year; etc. Sketching Graphs of Functions (pg. 69) was designed for this purpose. This type of exercise can elicit information from students about what they know and where they need more direction. It can also be used as an introduction to the discussion of interpretation of slope and intercepts (including units). Emphasize the essential property that all lines share - a constant rate of change. 
Textbook References for Basic Algebra Skills Used in this Section: 

Solving for a Variable (linear and literal): see text pg. 389-393; extra problems: #1-22, 41-54 on pg. 399
Compound Fractions: see text pg. 373-374
Workbook Materials: Sketching Graphs of Functions (pg. 69) - see above; Matching Lines and Equations (pg. 71) (Can be done as a quick exercise in class.); Questions About Lines (pg. 73) (Contains several questions which require students to think about slope and intercepts of lines.); Equations of Lines (pg. 75-76); Applications of Linear Functions (pg. 77-78) (Gives students more practice with applications, which are weak in this section of the book.); More on Linear Functions (pg. 79-80); Project on Rate of Change Investigation (pg. 81-82); Project on Investigation of Slope (pg. 83-84); Solving Equations (pg. 85-86); Applications of Linear Equations (pg. 87-88); More on Applications of Linear Equations (pg. 89-90).
Suggested Homework Problems: 2, 5, 7, 8, 17, 18, 20, 21, 24, 29, 33, 35, 43, 48, 49, 55, 56, 58, 68, 70, 72, 74, 76, 79. Emphasize the application problems, like problems 55-76. Avoid problems that involve proofs. 
Exercises that integrate basic algebra skills: 23-30, 47, and 48 
2.2 Quadratic Functions 
(2.5 class periods) 
Key Concepts: Quadratic functions, completing the square, standard form of quadratic functions, applications to max/min, curve fitting. 
Ideas for the Class: Use the transformations covered in chapter 1 to help develop the idea of the standard form of the equation of a quadratic function. Do lots of examples with completing the square. 
Textbook References for Basic Algebra Skills Used in this Section: 

Solving Quadratic Equations: see text pg. 400-408; extra problems: #1-68 on pg. 408-410
Workbook Materials: Simplifying and Factoring (pg. 91-92); Completing the Square (pg. 93-94); Solving Quadratic Equations (pg. 95-96); Applications of Quadratic Functions (pg. 97-98) (Gives more problems involving finding min/max function values.); Quadratic Models (pg. 99-100); Project on Quadratic Optimization (pg. 101-102) 
Suggested Homework Problems: 3, 10, 13, 17, 20, 23, 25, 28, 30, 35, 37, 39, 41, 43, 44, 45, 46, 51, 52, 56, 57. 
Exercises that integrate basic algebra skills: 25-30, and 33-40 
2.3 (Do not cover)
2.4 (Do not cover) 

Chapter 3 
Polynomial and Rational Functions 

3.1 Polynomial Functions 
(2 class periods) 
Key Concepts: Monomial functions, leading term property (leading coefficient test), characteristics of graphs of polynomial functions, zeros of polynomial functions. 
Ideas for the Class: Begin by having students examine several monomial functions on the calculator. What do the graphs have in common? How do they differ? Once you have established the basic behavior of monomials, move on to polynomials. Have students answer the Questions About Polynomials (pg. 105-106) to tie all of these ideas together. 
Textbook References for Basic Algebra Skills Used in this Section: 

Factoring Polynomials: see text pg. 364-370; extra problems: #1, 2, 13-24 on pg. 370 
Solving Polynomial Equations: see text pg. 400-408 for review of solving quadratic equations 
Workbook Materials: More on Functions (pg. 103-104); Questions About Polynomials (pg. 105-106); Extra Practice with Polynomials (pg. 107-108) (Asks students to consider 4th degree polynomials with a varying number of zeros.)
Suggested Homework Problems: 3, 10, 14, 15, 20, 21, 22, 24, 26, 29, 30, 33, 36, 37, 41, 50, 51, 52, 53 
Exercises that integrate basic algebra skills: 31-46 
3.2 Polynomial Equations 
(2 class periods) 

Key Concepts: Long division of polynomials, factor theorem, using long division to factor polynomials, solving polynomial equations by factoring, constructing polynomials with given zeros. 
Ideas for the Class: Polynomial division is covered in the text on pages 377-379. Refer students to those pages if they are having difficulty. You may want to teach students synthetic division, even though it is not covered in this book. Since most students seem to be familiar with synthetic division, you can cover it easily in 5-10 minutes. 
Have the students complete the grid worksheet (pg. 113) in order to discover the commonalities of polynomials with the same leading term, and the connection between zeros and factored form. This works well as an in-class group exercise. Students will likely need help finding the factored form, especially when there are zeros of multiplicity greater than 1.
When discussing the concept of multiplicity of zeros, help students discover the connection between the multiplicity of the zero and the behavior of the graph at that zero. Exercises which ask students to identify the equation of a polynomial from its graph are helpful in solidifying this idea.
Emphasize the equivalence of the statements in the box on page 182. Use the calculator together with polynomial long division to find solutions to polynomial equations, as in example 5 on page 185. 
The Rational Zero Test is not covered in this text, so it is optional. If you choose to cover it, it is best to use it in conjunction with the graph, instead of emphasizing trial and error. 
Textbook References for Basic Algebra Skills Used in this Section: 

Dividing Polynomials: see text pg. 377-379; extra problems: #51- 66 on pg. 380-381 

Workbook Materials: Finding Equations of Polynomials (pg. 107-108); Factoring, Solving Polynomial Equations (pg. 109-110); Polynomial Functions (pg. 111); Question’s about Polynomials (pg. 113 -114); Real Zeros of Polynomial Functions (pg. 115-116) (Contains examples of polynomials with rational and irrational zeros, some of which are not obvious from the graph. This could serve as a good in-class group activity.) 
Suggested Homework Problems: 1, 4, 7, 10, 12, 17, 20, 24, 25, 28, 32, 40, 43, 48, 51, 53, 54, 56, 60, 61, 69, 73 
Exercises that integrate basic algebra skills: 25, 26, 27-50, 51, and 52 
3.3 Rational Functions 
(2 class periods) 

Key Concepts: Domain, zeros, behavior of rational functions for extreme values of x, asymptotes (vertical, horizontal, and slant), characteristics of graphs of rational functions, and reducible rational functions. 
Ideas for the Class: Begin with the graph of a relatively simple rational function, having students analyze the behavior of the function by looking at function values and through reasoning. The worksheet Investigating Properties of Rational Functions (pg. 119-120) was designed for this purpose. Look at the behavior of the function for extreme values of x, and the behavior near the x-value where it is undefined. Use these ideas to develop the concept of asymptotic behavior. The TABLE feature of the TI-82/83/84 can be extremely helpful with this. 
Emphasize the concept of long range behavior over the "rules" for finding asymptotes. The book handles this issue beautifully - follow its lead. 
Be cautious when using graphing calculators to graph rational functions. The graphs often look very misleading, even confusing. Students should have a good grasp on the domain and asymptotes of the function before graphing in order to properly interpret what they see. An example like 
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is a good exercise to emphasize this point. It looks very misleading in the standard window (in fact, in most windows).
Reducible rational functions should be touched on, but don't overemphasize. 
Textbook References for Basic Algebra Skills Used in this Section: 

Reducing a Rational Expression: see text pg. 372; extra problems: #1-12 on pg. 379-380 

Workbook Materials: Rational Expressions (pg. 117-118); Investigating Properties of Rational Functions (pg. 119-120); Extra Practice with Rational Functions (pg. 121-124); Finding Equations of Rational Functions (pg. 125-126) (The first four graphs are relatively standard, while the last four graphs will be more difficult for students. Again this would probably be a great group activity.); Project on Aluminum Efficiency (pg. 127-128)
Suggested Homework Problems: 2, 3, 8, 10, 11, 20, 23, 26, 29, 35, 36, 39, 42, 47, 49, 53, 56 
Exercises that integrate basic algebra skills: 2, 5, 6, 10, 39-44, and 46-50 

3.4 (Do not cover) 

Chapter 4 
Exponential and Logarithmic Functions 

4.1 Exponential Functions 
(1.5 class periods) 

Key Concepts: Definition of exponential functions, characteristics of graphs of exponential functions, finding an equation from the graph of an exponential function given two points, applications to compound interest, exponential growth and decay. 
Ideas for the Class: Have students experiment with graphing different exponential functions in order to determine basic characteristics. The worksheet Investigating Properties of Exponential Functions (pg. 131-134) may be used for this purpose. 
For applications, the model on page 227 may be used to set up equations involving interest, half-life, and doubling time. Be aware that students find this model difficult and confusing - it will take a bit of time to get used to it. Emphasize the concept of this model, not memorizing it and the others on pages 230 and 232. Be sure to start off with a relatively straight-forward example using an annual growth rate. Try to keep things as simple as possible in this section. 
Textbook References for Basic Algebra Skills Used in this Section: 

Properties of Exponents: see text page 356-358; extra problems: #1-10, 55, 56 on pg. 363-364
Application-type Problems: see text pg. 397-399 & 407-408; extra problems: #61-68 on pg. 400 and #59-62 on pg. 409 

Workbook Materials: Exponents (pg. 129-130); More on Exponents (pg. 131-132); Investigating Properties of Exponential Functions (pg. 133-136); Exponential Functions (pg. 175-138) (Offers some good homework or in-class exercises to practice. 
Suggested Homework Problems: 1, 4, 8, 11, 14, 17, 19, 22, 26, 29, 31, 34, 38, 41, 49. Assign only a small number of problems from pages 234-235. You can save many of these problems to assign after you have completed section 4.5. 
Exercises that integrate basic algebra skills: 16b, 18b, 30, 45a, and 46 
4.2 The Natural Exponential Function 

(1.5 class periods) 

Key Concepts: Definition of the irrational number e, the natural exponential function, continuous compounding, and exponential growth/decay models. 
Ideas for the Class: Students find it difficult to make the connection between the exponential growth/decay model in the previous section and the continuous model here. Some discussion about this connection would be beneficial for the students. Using the compound interest example is probably the easiest way to get them to understand what a continuous growth rate is. Demonstrate continuous exponential growth/decay with a broad basis of examples. 
Newton's Law of Cooling (see box pg. 244 in text) is covered in this section. Have students use the model, but do not emphasize memorization. 
Textbook References for Basic Algebra Skills Used in this Section: 

Properties of Exponents: see text pages 356-358 

Application-type Problems: see text pages 397-399 & 407-408 

Workbook Materials: Project on Choosing an Investment (pg. 139) (This assignment seems very straight-forward, but you might be surprised by some of the fallacies that it will betray; for example, some students may think that the choice of investment depends on the length of time the money will be invested.) 

Suggested Homework Problems: 2, 3, 7, 12, 17, 20, 25, 28, 33, 38, 43, 46, 49, 53. Assign only a small number of problems from pages 246-248. You can save many of these problems to assign after you have completed section 4.5. 
Exercises that integrate basic algebra skills: 17, 18, 47, 49b, and 54 
4.3 Inverse Functions 
(2 class periods) 

Key Concepts: Definition of inverse functions, definition of one-to-one functions, finding inverse functions algebraically and graphically, notation, domain and range of inverse functions. 
Ideas for the Class: Use a practical application to introduce the need for inverse functions. Focus on the Rule of Four - finding inverses of functions represented by graphs, equations, and data sets, and emphasize practical interpretations. The worksheet Inverse Functions (pg. 143-144) was designed for this purpose. 
Workbook Materials: Solving for a Variable (pg. 141-142); One-to-One Functions (pg. 143-144); Inverse Functions (pg. 145-146); More Practice With Inverse Functions (pg. 147-148) 
Suggested Homework Problems: 3, 4, 8, 9, 13, 14, 15, 18, 21, 24, 26, 29, 31, 34, 38, 39, 45, 50, 51, 58 
Exercises that integrate basic algebra skills: 2, 3, 4, 7, 21, 24, 45, 47, 48, and 52
4.4 Logarithmic Functions 
(1.5 class periods) 

Key Concepts: Definition of logarithmic functions, natural and common logs, graphs of log functions, including domain and range, and properties of logs. 
Ideas for the Class: Introduce the log function as the inverse of the exponential function. Discuss the characteristics of logarithmic functions using the information the students already know about exponential functions and inverses. 
Properties and Identities of Logs (pg. 149-150) contains exercises which help students to "discover" the properties of logarithms. This works well as an in-class group activity. Follow this sheet immediately with Practice with Properties and Identities (pg. 151). Students can use this sheet to practice manipulating logs with the properties they just discovered, without any templates from you. (Note: You may want to have students check their results with other groups or with you before turning them loose on Practice with Properties and Identities. 
Workbook Materials: Logarithm Basics (pg. 149); Properties and Identities of Logarithms (pg. 151-152); Practice with Properties and Identities (pg. 153); More Practice With Properties and Identities (pg. 155-156); More on Logarithms (pg. 157-158); Exponential and Logarithmic Functions (pg. 159-160); More Practice With Transformations (pg. 161); Identifying Types of Functions (pg. 165)
Suggested Homework Problems: 1, 4, 6, 7, 9, 14, 15, 16, 19, 22, 23, 27, 34, 36, 39, 42, 49, 53 
Exercises that integrate basic algebra skills: 2, 4ab, 21ab, 28, 30, 31, 40c, 41c, 50b, 56a, and 59 
4.5 Exponential and Logarithmic Equations 
(1.5 class periods, including applications found in workbook) 

Key Concepts: Solving exponential and log equations, applications. 
Ideas for the Class: Why do we need to learn how to solve exponential and log equations? To answer questions about exponential and log applications, naturally. Using application problems to motivate the need for these skills is the underlying idea behind the worksheet Practice with Exponential and Logarithmic Equations (pg. 169-172).This sheet has several practical examples in which equation-solving techniques are needed in order to solve the problem efficiently. The practice equations offer a broader variety of types of equations than those in the text. 
After covering solving exponential and log equations, focus on applications that require setting up an equation, then finding a growth/decay rate and using that information to answer other questions. The worksheet Applications of Exponential Equations (pg. 173-178) contains a few worked-out examples along with several exercises. 
Many of the application problems from sections 4.1 and 4.2 are best solved algebraically, so you may want to go back to those sections and assign some of these problems for homework now. 
Textbook References for Basic Algebra Skills Used in this Section: 

Solving for a Variable (linear and literal): see text pg. 389-393; extra problems: #1-22, 41-54 on pg. 399 
Solving for a Variable: see text pg. 400-408; extra problems: #1-68 on pg. 408-409
Rational Exponents: see text pg. 385 
Solving an Absolute Value Equation: see text pg. 147 

Workbook Materials: Solving Equations (pg. 167-170); Exponential Equations (pg. 171-172); Practice with Exponential and Logarithmic Equations (pg. 173-176); Applications of Equations - Examples (pg. 177-178); Applications of Exponential Equations - Problems (pg. 179-182)
Suggested Homework Problems: 2, 9, 13, 16, 20, 21, 27, 30, 31, 34, 35, 38, 41, 44, 47, 49, 50, 54, 55, 57, 58, 60, 63. Additional problems from 4.1: any problems from #37-50 that weren't assigned. Additional problems from 4.2: any problems from #37-42 or 47-50 that weren't assigned, especially those involving logistics curves (#49 and 50). 
Exercises that integrate basic algebra skills: 16, 17, 18, 24, 43, 45, 50-52, 55, 56, 60, 62, and 63 

Chapter 5 
Sequences and Series 

5.1 Sequences 

(1 class periods) 

Key Concepts: Definition of a sequence, sequence notation, sequences defined recursively, finding the nth term of a sequence, graphing a sequence. 
Ideas for the Class: You may want to introduce sequences with a "pattern finding" exercise, where students look at several sequences and try to find the pattern in each. The worksheet Recognizing Patterns in a Sequence (pg. 179-180) was designed for this purpose. Ask students to find the next few terms of each sequence and describe the pattern in general. Have them classify the sequences according to similar patterns; in this way, you can introduce the concept of arithmetic, geometric, alternating, and recursively defined sequences without definitions. You can also get the students to write the formula for the general term of each sequence (obviously the most difficult part for students). 
Note: For those instructors who have taught College Algebra from Rockswold or some other books, please notice the change in the notation for recursively defined sequences. 
Workbook Materials: Recognizing Patterns in a Sequence (pg. 183-184) 
Suggested Homework Problems: 4, 7, 12, 13, 18, 21, 24, 25, 28, 30, 31, 35, 39, 44, 45, 55 
Exercises that integrate basic algebra skills: 11, 12, 17, and 18 
5.2 Summation and Series 
(1 class periods) 

Key Concepts: Summation notation, factorials, properties of summation, summation formulas for 
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Ideas for the Class: Students often find summation notation difficult to understand at first. Lots of examples will help. Be sure to use a variety of examples, with different lower limits of summation, in order to help students get more comfortable with the notation. Whenever the lower limit of summation is something other than one, ask how many terms are in the sum. This gets the students thinking about what the notation means. 
Show the students how to use the factorial key on their calculators. You may want to have students explore the "upper limit" of their calculator's ability to evaluate factorials; for many calculators, 69! is the largest factorial it can calculate. Ask them how they would evaluate something like 
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This textbook uses the properties of summation to evaluate certain sums, so emphasize using them properly. 
Students should be able to evaluate sums such as 
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 using formulas and reasoning about these slight modifications.

Workbook Materials: Practice with Sums (pg. 185-186); More Practice with Sums (pg. 187-188) 
Suggested Homework Problems: 2, 5, 8, 10, 13, 16, 20, 21, 25, 36, 39, 41, 44, 46, 56 
Exercises that integrate basic algebra skills: 5, 6, 10, and 53 

5.3 Arithmetic Sequences and Series 
(1.5 class periods) 

Key Concepts: Definition of an arithmetic sequence, finding the nth term of an arithmetic sequence, the relationship between arithmetic sequences and linear functions, finding the sum of a finite arithmetic sequence. 
Ideas for the Class: Help students to see the connection between linear functions and arithmetic sequences - graphically, numerically and algebraically. Since the common difference of an arithmetic sequence is the same as the slope of a linear function, students generally have a relatively easy time coming up with formulas for the general term of an arithmetic sequence once they see that connection. 
Textbook References for Basic Algebra Skills Used in this Section: 

Solving Linear Equations: see text pg. 389-394; extra problems: #1-22 on pg. 399
Applications of Lines: see text pg. 397-399; extra problems: #61- 68 on pg. 400
Workbook Materials: Arithmetic Sequences (pg. 189) 
Suggested Homework Problems: 2, 6, 7, 12, 15, 18, 21, 29, 32, 34, 35, 38, 43, 46, 52, 54, 55, 58, 59, 61 

5.4 Geometric Sequences and Series 

(1.5 class periods) 

Key Concepts: Definition of a geometric sequence, finding the nth term of a geometric sequence, the relationship between geometric sequences and exponential functions, finding the sum of a geometric sequence, infinite geometric series. 
Ideas for the Class: Again, focus on the connection between exponential functions and geometric sequences. If you have done the ground work for recognizing exponential functions from a numerical standpoint, this should be no problem. A graphical approach should also be helpful. 
Cover infinite geometric series. 
Workbook Materials: Geometric Sequences (pg. 191) 

Suggested Homework Problems: 2, 5, 8, 9, 13, 21, 24, 28, 31, 36, 39, 42, 45, 48, 50, 53, 55, 58, 60, 61, 62, 64, 68, 69, 70, 72, 82 
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