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What Have We Learned From  
The Madoff Ponzi Scheme? 

     …..consider the strange story of  Harry Markopolos. 
Mr. Markopolos is the former investment officer with 
Rampart Investment Management in Boston who, for 
nine years, tried to explain to the Securities and 
Exchange Commission that Bernard L. Madoff  
couldn’t be anything other than a fraud. Mr. Madoff’s 
investment performance, given his stated strategy, was 
not merely improbable but mathematically impossible. 
And so, Mr. Markopolos reasoned, Bernard Madoff  
must be doing something other than what he said he 
was doing.”             - New York Times  January 2009 



THE 
ALGEBRA / FINANCE 

RELATIONSHIP 
     MATHEMATICAL MODELING 
 
     INDEPENDENT & DEPENDENT VARIABLES 

 
    MULTIPLE REPRESENTATIONS –  
         VERBAL, PICTORIAL, GRAPHICAL, SYMBOLIC 
 
 USING STATISTICS TO ANALYZE DATA AND MAKE     
     PREDICTIONS 

REAL WORLD   -  REAL MATH 





WHICH ARE YOUNG ADULTS  
LIKELY TO KNOW MORE ABOUT? 



Presenter
Presentation Notes
www.aboutschwab.com/images/press/teensmoneyfactsheet.pdf




FINANCIAL LITERACY AND IGNORANCE 
WHAT DO PEOPLE ACTUALLY KNOW ABOUT  

PERSONAL FINANCE? NOT MUCH, IT SEEMS… 
Annamaria Lusardi, Dartmouth College 

annalusardi.blogspot.com/ 
   

 
THREE REASONS TO TEACH FINANCIAL LITERACY IN SCHOOLS 

1 – It is important to be financially literate BEFORE engaging in 
financial contracts and NOT AFTER! 
 
 
2 – Financial knowledge is based on scientific concepts…and the 
groundwork for this sort of conceptual understanding is  
BEST LAID IN A FORMAL EDUCATIONAL SETTING. 
 
 
 
3 – Current studies show that financial literacy is 
UNEQUALLY DISTRIBUTED in the young population…[We 
should] give everyone a chance to learn it. 
 



THE NEW YORK TIMES      April 9, 2010 
Most Americans aren’t fluent in the language of money. Yet we’re expected to make 
big financial decisions as early as our teens … even though most of us received no 
formal instruction on financial matters until it is too late.  

 THE NEW YORK TIMES    August 24, 2011 
There is widespread alarm in the United States about the state of our math 
education.  All this worry, however, is based on the assumption that there is a single 
established body of mathematical skills that everyone needs to know to be prepared 
for 21st-century careers. This assumption is wrong. The truth is that different sets of 
math skills are useful for different careers, and our math education should be 
changed to reflect this fact.  
 
 THE NEW YORK TIMES     July 28, 2012 
Algebraic algorithms underpin animated movies, investment strategies and airline 
ticket prices. And we need people to understand how those things work and to 
advance our frontiers. Quantitative literacy clearly is useful in weighing all manner of 
public policies… I propose that we start thinking about alternatives…. Mathematics 
teachers at every level could create exciting courses in what I call “citizen statistics” 
[which] would familiarize students with the kinds of numbers that describe and 
delineate our personal and public lives. 



This should be a 
requirement 
because it 
teaches you 
math you will 
use.  

Before I came to this class, I 
had no idea about money.  I 
have way more knowledge 
now! 

Considering what 
has happened to 
the economy, 
everyone should  
learn this. 

The course has 
prepared me for 
financial life.  It 
really opens 
your eyes. 

The course is a 
great way to 
get a head start 
on the financial 
world. 

It teaches you financial 
life lessons that 
teenagers need as they 
go on in life. It has 
helped me to learn how 
to manage my finances 
and my credit. 

This course 
helps us 
manage our 
money 
responsibly. 

My favorite part is learning 
things beyond what banks 
and credit card companies let 
us know.  It is all so 
important. 

Here is 
 what my 
 students  
said… 
 



From a parent….. 
I just wanted to take the time to 

thank you for such a giving class 
that you have created. I have 
never heard so much about a class 
over the years from any of my 
children. It definitely is a life 
learning class.  



The Jump Start Coalition for Personal 
Financial Literacy 

 
 
www.jumpstart.org 

 
 
919 Eighteenth Street NW 
Suite 300 
Washington, DC 20006-5517 

http://www.jumpstart.org/




WHAT IS FINANCIAL ALGEBRA? 
• A mathematically rigorous, algebra-based course. (Not an 

arithmetic-based personal finance course). 
• Algebra 1 is the prerequisite, and Algebra 1 skills are 

reinforced throughout. 
• Includes selected topics from Algebra 2, Precalculus, 

Statistics, Probability and Geometry that are taught at an 
ability-appropriate level for the Algebra 1-prerequisite 
audience. 

• It employs spreadsheets and the graphing calculator. 
--------TOPICS COVERED IN THE TEN CHAPTERS---------- 

-Investments- Starting Your Own Business- Banking 
-Credit- Automobile Ownership- Employment Basics 
-Income Taxes- Home Ownership- Retirement-Budgeting 

 

Presenter
Presentation Notes
WHAT IS FINANCIAL ALGEBRA?�- An Algebra-based course with Algebra 1 as a prerequisite.��- Includes selected topics from Algebra 2 and Precalculus that are taught appropriately for the audience.���- It is technology-dependent and applications-oriented.



What Financial Topics Comprise the  
FINANCIAL Algebra   

Program? 

• Investing 
• Starting Your Own Business 
• Banking 
• Credit 
• Owning an Automobile 
• Employment Basics 
• Income Taxes 
• Independent Living 
• Retirement Planning 
• Budgeting 

 
 

Covers these units 
using selected topics 
from Algebra 2, 
Precalculus, Statistics, 
Probability and 
Geometry that are 
taught at an ability-
appropriate level for the 
Algebra 1-prerequisite 
audience. 
 



What Mathematical Topics Comprise the 
Financial Algebra   

Program? 
 
Piecewise functions 
Linear and curvilinear 
regression 
Quadratic/linear systems 
Slopes and intercepts  
Inequalities 
Limits 
Maximization 
Exponential functions 
Greatest integer function 
 

 

Modified box & whisker plots 
Expected value 

Outliers 
Probability 

Graphing 
Solving equations 

Apothem, area, perimeter 
Rational functions 

Irrational functions 
Spreadsheets 

Literal equations 
Modeling 

 
 
 



www.cengage.com/community/financialalgebra 
“Making The Case For Financial Algebra” 



      WHO IS THE  
TARGET AUDIENCE? 

• Students in need of a third or fourth-year 
math credit 

• Students looking to take a math elective 
• Students who may have experienced 

difficulty in Algebra 1 and/or Geometry and 
may not be ready for Algebra 2 or 
Precalculus 

• Students who failed Algebra 2, and need 
another math course. 

Presenter
Presentation Notes
WHO IS THE TARGET AUDIENCE?�- Students in need of a third or fourth-year math credit.��- Students looking to take a math elective.��- Students who may have experienced difficulty in Algebra 1 and/or Geometry and may not be ready for Algebra 2 or Precalculus.��- Recommended as a requirement for all students.  This necessary information is not taught anywhere else and is the only part of the high school curriculum students are guarranteed to use in their lives. 



WHAT ARE THE DIFFERENT PATHWAYS TO GRADUATION 
THAT INCLUDE  

FINANCIAL ALGEBRA (FA)? 

*Customize your senior course—a fall semester of matrices, 
polar coordinates, limits, etc., and then a spring semester of 
five chapters of Financial Algebra—Automobiles, 
Employment, Income Taxes, Credit and Banking. 

Freshman Sophomore Junior Senior 
Algebra 1 FA Geometry Algebra 2 
Algebra 1 Geometry FA Algebra 2 
Geometry Algebra 2 PreCalc/FA Calculus 
Geometry Algebra 2 FA Precalculus* 
Algebra 1 Geometry Algebra 2 FA 
-------TWO YEAR ALGEBRA------ Geometry FA 
Algebra 1 --------TWO-YEAR GEOMETRY------------ FA 

FA can be taken concurrently with Geometry, Algebra 2, or 
Precalculus, and it can be taken as an ELECTIVE.  

Presenter
Presentation Notes
WHERE DOES THIS COURSE FIT IN THE SEQUENCE?�- After Algebra 1��- Between Algebra 1 and Geometry��- After Geometry��-Between Geometry and Algebra 2��- After Algebra 2��- Between Algebra 2 and Precalculus��- Concurrently with Geometry, Algebra 2, Precalculus, or Calculus�




                        WHY SHOULD STUDENTS TAKE  
FINANCIAL ALGEBRA? 

 
. • It is a chance for students who struggled in algebra 

and/or geometry to gain confidence in, and an 
appreciation for, mathematics.  

• It allows solid mathematics students to use their 
mathematics savvy on a daily basis. 

• All students need this material. 
• It offers a mathematics course that addresses a current 

“hot topic” in education.  
• It allows departments to graduate all students with 3 and 

4 years of mathematics, and as a result could increase 
math enrollment. 

Presenter
Presentation Notes
Students need a math option (elective) if they struggled in algebra and/or geometry. �- All students in the school need this material--it would be easy to make the case that this course should be a graduation requirement for every student.� �Math departments benefit by having another elective to offer. Most parents agree this type of course is important, and it makes the department look innovative and forward-thinking. It increases enrollment figures in mathematics. It allows students to make elective choices in the math department, much as they do in other departments which often have several elective choices. It allows departments to graduate all students with 3 and 4 years of mathematic

-  Math option (elective) for students who struggled in algebra and/or geometry. �- All students in the school need this material� - Makes the department look innovative, forward-thinking, and current. �- It allows departments to graduate all students with 3 and 4 years of mathematics.



                        HOW DOES FINANCIAL ALGEBRA  
DIFFERENTIATE INSTRUCTION? 

 
. • The problem sets generally graduate in difficulty level, 

making developing appropriate assignments a teacher-
friendly process. 

• Projects allow students to demonstrate knowledge in 
many alternative ways. 

• Projects can be completed at many different skill levels. 
• Sections and chapters can be skipped without loss of 

continuity. 
• The course offering allows students to demonstrate 

mastery of rigorous math concepts in a format alternative 
to the traditional course path. 

• Order of presentation of chapters can be changed. 

Presenter
Presentation Notes
Students need a math option (elective) if they struggled in algebra and/or geometry. �- All students in the school need this material--it would be easy to make the case that this course should be a graduation requirement for every student.� �Math departments benefit by having another elective to offer. Most parents agree this type of course is important, and it makes the department look innovative and forward-thinking. It increases enrollment figures in mathematics. It allows students to make elective choices in the math department, much as they do in other departments which often have several elective choices. It allows departments to graduate all students with 3 and 4 years of mathematic

-  Math option (elective) for students who struggled in algebra and/or geometry. �- All students in the school need this material� - Makes the department look innovative, forward-thinking, and current. �- It allows departments to graduate all students with 3 and 4 years of mathematics.



                        WHY DO STUDENTS LIKE  
FINANCIAL ALGEBRA? 

 
. 

• It treats them like an adult with age-level interest material.  
• It finally gives them a place to see where they NEED 

mathematics. 
• It gives them a chance to use their mathematical skills to 

save them money. 
• The motivational topics are of current interest to them. 
• They have a chance to discuss, comment, and argue in a 

mathematics class. 

Presenter
Presentation Notes
Students need a math option (elective) if they struggled in algebra and/or geometry. �- All students in the school need this material--it would be easy to make the case that this course should be a graduation requirement for every student.� �Math departments benefit by having another elective to offer. Most parents agree this type of course is important, and it makes the department look innovative and forward-thinking. It increases enrollment figures in mathematics. It allows students to make elective choices in the math department, much as they do in other departments which often have several elective choices. It allows departments to graduate all students with 3 and 4 years of mathematic

-  Math option (elective) for students who struggled in algebra and/or geometry. �- All students in the school need this material� - Makes the department look innovative, forward-thinking, and current. �- It allows departments to graduate all students with 3 and 4 years of mathematics.



       WHERE  IS FINANCIAL ALGEBRA  BEING USED? 

Presenter
Presentation Notes
WHERE DOES THIS COURSE FIT IN THE SEQUENCE?�- After Algebra 1��- Between Algebra 1 and Geometry��- After Geometry��-Between Geometry and Algebra 2��- After Algebra 2��- Between Algebra 2 and Precalculus��- Concurrently with Geometry, Algebra 2, Precalculus, or Calculus�




 
 

“WHEN ARE WE 
EVER GOING 

TO USE THIS?” 

“THE REST 
OF YOUR 

LIFE!” 



 

IS THERE A COURSE 
PROPOSAL AVAILABLE? 
 

                 YES!! 





From the Common Core State Standards for Mathematics Appendix A:  
Designing HS Math Courses Based on the CCSS 

“A menu of challenging options should be available for 
students after their third year of math—and all students 
should be strongly encouraged to take math in all years of 
high school.  Traditionally… students are expected to take 
precalculus. This is a good and worthy goal, but should 
not be the only option…An array of challenging options 
will keep math relevant for students, and give them a new 
set of tools for their futures…” 









FINANCIAL ALGEBRA  
is aligned with the  

NATIONAL COMMON CORE STATE STANDARDS 



Common Core State Standards 
Mathematical Practices  

 
•The problems we encounter in the “real world”—our work 
life, family life, and personal health—don’t ask us what 
chapter we’ve just studied and don’t tell us which parts of 
our prior knowledge to recall and use. In fact, they rarely 
even tell us exactly what question we need to answer, and 
they almost never tell us where to begin. They just happen. 
To survive and succeed, we must figure out the right 
question to be asking, what relevant experience we have, 
what additional information we might need, and where to 
start.  
       Education Development 
Center 





Common Core State Standards 
Mathematical Practices 

P: Problem solving (MP1) 
R: Reasoning (MP2) 
A: Apply and model (MP4) 
C: Construct arguments (MP3) 
T: Tools (MP5) 
 I:  Investigate patterns and structure (MP7) 
C: Calculate/communicate with Precision (MP6) 
E: Explore/express regularity in repeated reasoning (MP8) 
S: SUCCESS Through Content/Practice Standards 





From The Common Core State Standards Document 
 

Algebra - Reasoning with Equations and Inequalities 
 Represent and solve equations and inequalities graphically 

Find the solutions approximately, e.g., using technology to graph the functions, 
make tables of values, or find successive approximations. 

 
 

Functions - Interpreting Functions  
Analyze functions using different representations 

Graph functions expressed symbolically and show key features of the graph, by 
hand in simple cases and using technology for more complicated cases. 

 
 

Statistics and Probability - Interpret categorical and Quantitative Data  
 Interpret Linear Models 

Compute (using technology) and interpret the correlation coefficient of a linear fit. 

              USING TECHNOLOGY in 

       FINANCIAL ALGEBRA  

Presenter
Presentation Notes
AZ: Pull up Technology session and show as a slideshow



 

Fall 2011: NYS Journal Article on Financial Algebra 

Presenter
Presentation Notes
AZ: Articles in the binder section 8



December 2011: CA Journal Article 

 



 Two Key Approvals! 

 
•  NCAA: Financial Algebra/Advanced 
Algebra with Financial Applications has 
received NCAA approval as a “core” 
mathematics course, and can be used in 
a college-preparatory mathematics 
sequence by potential NCAA college 
applicants. We have paperwork to help 
any school apply! 

Presenter
Presentation Notes
WHO IS THE TARGET AUDIENCE?�- Students in need of a third or fourth-year math credit.��- Students looking to take a math elective.��- Students who may have experienced difficulty in Algebra 1 and/or Geometry and may not be ready for Algebra 2 or Precalculus.��- Recommended as a requirement for all students.  This necessary information is not taught anywhere else and is the only part of the high school curriculum students are guarranteed to use in their lives. 



 Two Key Approvals! 

 
•   UC a - g: Advanced Algebra with Financial 
Applications using FINANCIAL ALGEBRA has 
received University of California “a – g” approval 
as a ‘c’ level, core mathematics course. We have 
paperwork to help any California school apply! 
 

Presenter
Presentation Notes
WHO IS THE TARGET AUDIENCE?�- Students in need of a third or fourth-year math credit.��- Students looking to take a math elective.��- Students who may have experienced difficulty in Algebra 1 and/or Geometry and may not be ready for Algebra 2 or Precalculus.��- Recommended as a requirement for all students.  This necessary information is not taught anywhere else and is the only part of the high school curriculum students are guarranteed to use in their lives. 





DISCUSSION  

READING QUOTES 

OUTSIDE 
RESOURCES 

ESSENTIAL 
QUESTIONS 

HIGHLIGHTING 

PROJECTS 

REAL WORLD 
REAL MATH 

http://assets.slate.wvu.edu/resources/168/1229962944.jpg


ADMIT IT!! 
“I don’t know, but I’ll find out! “ 

 





Course Technology ▪ Delmar ▪ South-Western 

  Instructional Model 
A relevant quote and chapter 

introduction set the stage for the 
topics covered in the chapter. 



How might these quotes stimulate 
 mathematics conversation? 

• “The safe way to double your money is to fold it over once and put it in your
pocket.”  Chapter 1 The Stock Market

• “Never try to walk across a river just because it has an average depth of four
feet.”   Section 1-4 Simple Moving Averages

• If the automobile had followed the same development cycle as the computer, a
Rolls-Royce would today cost $100 [and] get a million miles per gallon.” 

Section 5-5 Linear Automobile Depreciation

• “To make a million, start with $900,000.” Section 3-5 Compound Interest

• “Our forefathers made one mistake.  What they should have fought for was
representation without taxation.” Section 7-5 Form 1040 and Schedules A and B

• “Budget: A mathematical confirmation of your suspicions.”  
Section 10-4 Cash Flow and Budgeting



Course Technology ▪ Delmar ▪ South-Western47 

Common Core State Standards Identified in the  
Table of Contents and on the First Page of Each Section 



Course Technology ▪ Delmar ▪ South-Western 

    Instructional Model 
 Each section opens with the 

            statement of an  
 ESSENTIAL QUESTION. 

Really 

Presenter
Presentation Notes
The Really? Really!  chapter opener lures the students into the chapter by discussing a fascinating real-life topic related to the content.  




Course Technology ▪ Delmar ▪ South-Western 

Instructional Model: 
Chapter Opener & Closer 

Really?  Really! 
grasps students’ 
attention by 
discussing a 
fascinating real-life 
topic related to the 
chapter content. 

Really

Presenter
Presentation Notes
The Really? Really!  chapter opener lures the students into the chapter by discussing a fascinating real-life topic related to the content.  




Course Technology ▪ Delmar ▪ South-Western 

Instructional Model: 
Introducing Terms Through Reading in Context 

Each lesson begins 
with a discussion 
of terms and 
concepts related to 
the lesson topic. 

Presenter
Presentation Notes
The first couple paragraphs of each lesson is where students and instructors will be learning the real world topics and vocabulary needed to complete the chapter exercises.  In many cases, the instructor, especially if they are a young new teacher right out of college, may be learning about these topics right along with the students.   That is okay… the book is very scripted so the teacher does not have to be an expert on these topics.



Course Technology ▪ Delmar ▪ South-Western 

Skills and Strategies, 
teaches the math concepts 
through worked-out 
examples.  Several 
examples teach each math 
concept step-by-step. 

All math concepts are 
taught within real-life 
context.  When am I every 
going to use this in real-
life? is answered here! 

Instructional Model: 
Graduated, Sequential Model Problems 

Presenter
Presentation Notes
Skills and Strategies, the heart of the lesson, teaches the math concepts through worked-out examples.  Several examples teach each math concept step-by-step.  This is basically providing teachers with a script for the lesson.  These are the examples the teacher will use to teach the math concepts.

script




Course Technology ▪ Delmar ▪ South-Western 

Check Your Understanding 
allows students to 
immediately practice the 
just-learned concept on 
their own.   

Extend Your Understanding 
provides an opportunity to 
solve a more challenging 
problem, based on the new 
skill. 

Instructional Model: 
Frequent Checkpoints of Student Progress 

Presenter
Presentation Notes
Check Your Understanding allows students to immediately practice the concepts on their own.  The questions are similar (parallel) to the example and will help students gauge their understanding of the skills being taught.

Extend Your Understanding provides an opportunity to solve a more challenging problem.  This helpful for classes with a wide range of ability levels.



Course Technology ▪ Delmar ▪ South-Western 

Carefully developed 
applications at the 
end of each lesson 
require students to 
apply concepts 
learned in the 
section. 

Instructional Model: 
Plenty of Practice Problems 

Presenter
Presentation Notes
As you can see, there are no naked number throughout this entire text.  Every example and exercise is presented within real world context.



Course Technology ▪ Delmar ▪ South-Western 

WORKBOOK—Aligned with Textbook! 



Course Technology ▪ Delmar ▪ South-Western 

Instructional Model: 
Routine and Non-Routine Graphs 

Presenter
Presentation Notes
Real Numbers: You Write the Story, begins the chapter assessment asks students to examine a graph and write a story focused around the graph’s information, giving the students the opportunity to be creative while at the same time sharpening their graph interpretation skills.




Course Technology ▪ Delmar ▪ South-Western 

Instructional Model: 
Projects, Research, and Field Work 

Presenter
Presentation Notes
Reality Check extends the students’ learning experience well beyond the classroom with suggestions for field work, activities, projects, and guest speakers
AZ: Project section #4.




Course Technology ▪ Delmar ▪ South-Western 

Dollars and Sense guides students to the 
companion website where they will find up-
to-date information and activities related to 
the chapter content. 

Instructional Model: 
Updatable Features 



Course Technology ▪ Delmar ▪ South-Western 

Meaningful 
applications at the 
end of each chapter 
require students to 
apply concepts that 
were taught 
throughout the 
chapter. 

Instructional Model: 
Chapter-Ending Problems 





www.cengage.com/community/financialalgebra 
“Making The Case For Financial Algebra” 

• TEACHING A CHAPTER OPENER

• TEACHING A TYPICAL SECTION

• ASSESSMENT AT THE END OF
EACH CHAPTER



WEBINARS 
• Each of the ten units has a 45-minute webinar 

that goes through the entire unit. A great way to 
orient yourself before you start the unit. 
 

• There is also a general overview  webinar. 
 

 



INSTRUCTOR’S COMPANION WEBSITE:  
CHAPTER BY CHAPTER WEBINARS 



INSTRUCTOR’S COMPANION WEBSITE: 
CHAPTER BY CHAPTER POWER POINTS 



 Financial Algebra 
© Cengage/South-Western   Slide 64 

AUTOMOBILE 
OWNERSHIP

5-1 Classified Ads
5-2 Buy or Sell a Car
5-3 Graph Frequency Distributions
5-4 Automobile Insurance
5-5 Linear Automobile Depreciation

 5 



 Financial Algebra 
© Cengage/South-Western   Slide 65 

AUTOMOBILE 
OWNERSHIP

5-6 Historical and Exponential Depreciation
5-7 Driving Data
5-8 Driving Safety Data
5-9 Accident Investigation Data

 5 



 Financial Algebra 
© Cengage/South-Western   Slide 66 

5-1
CLASSIFIED ADS 

Compute  the cost of classified ads for 
used cars.    

  Compute  the cost of sales tax on 
automobiles.  

 OBJECTIVES 



  Financial Algebra 
© Cengage Learning/South-Western   Slide 67 

 sales tax
 domain
 piecewise function
 split function
 cusp

 Key Terms 



  Financial Algebra 
© Cengage Learning/South-Western   Slide 68 

How do buyers and sellers use 
classified ads for automobiles? 

What are common car options that might be
listed in a classified ad?
What are their abbreviations?



  Financial Algebra 
© Cengage Learning/South-Western   Slide 69 

Example 1 
 Kerry purchased a used car for $7,400 and had to 
pay 8½% sales tax. How much tax did she pay?   



  Financial Algebra 
© Cengage Learning/South-Western   Slide 70 

The sales tax rate in Mary Ann’s state is 4%. If she 
purchases a car for x dollars, express the total cost of 
the car with sales tax algebraically.  

CHECK YOUR UNDERSTANDING 





 



www.cengage.com/community/financialalgebra 
“Making The Case For Financial Algebra” 





Scatterplots, linear regression, modified boxplots, 
outliers, mean, median, range, interquartile range: 
What role can statistics play in negotiating an 
automobile purchase or sale? 
 Megan is selling a used Honda. The car has 60,000 miles on it 

and the price is $19,000. Megan comparison shops and finds 
these prices for the same car. 

Mileage, x Price, y 

21,000 $22,000  

30,000 $19,000  

40,000 $18,000  

51,000 $16,700  

55,000 $15,900  

       IS THERE A CORRELATION BETWEEN X AND Y? 
 
USING REGRESSION ANALYSIS TO MAKE PREDICTIONS 



                  It’s of immediate interest to most 
      high school students…  
                AUTOMOBILE INSURANCE  
Mollie has 100/300/50 liability insurance, and $50,000 PIP insurance. She 

runs a stop sign and hits a telephone pole and bounces into a minivan 
with 8 people inside. Some are seriously hurt and sue her. Others have 
minor injuries. Three passengers in Mollie’s car are also hurt. 

 
a. The pole will cost $7,000 to replace. Mollie also did $6,700 worth of damage to the 

minivan. What insurance will cover this, and how much will the company pay?  
 

b. The minivan’s driver was a concert violinist. The injury to his hand means he can 
never work again. He sues for $4,000,000 and is awarded that money in court. What 
type of insurance covers this, and how much will the insurance company pay?  
 

c. The minivan’s driver (from part b) had medical bills totaling $60,000 from his hospital 
trip and physical therapy after the accident. What type of insurance covers this, and 
how much will the insurance company pay?  
 

d. The three passengers in Mollie’s car are hurt and each requires $12,000 worth of 
medical attention. What insurance covers this, and how much will the company pay?  



                 What is compound interest?  
               SAVINGS ACCOUNTS  

Jennifer has a bank account that compounds 
interest daily at a rate of 3.2%. On the morning 
of Feb 10 the principal is $1,234.98. That day 
she withdraws $200. Later that day she is 
mailed a $34 check, and she deposits that in 
the bank. On Feb 11, she deposits her $345.77 
paycheck. What is her balance at the end of the 
day on Feb 11? 



Date Feb 10 Feb 11 
Opening Balance $1,234.98  $1,069.07  

Deposit (+) $34.00  $345.77  
Withdrawal (-) $200.00  --- 
Principal Used to 

Compute Interest 
$1,068.98  $1,414.84  

Day’s Interest 
rounded to the 
nearest cent 

$0.09  $0.12  

Ending Balance-
(also tomorrow’s 
opening balance) 

$1,069.07  $1,414.96  

Students should get a feel for “getting interest  
on your interest” before deriving the compound  
interest formula. 

After this introduction, 
students derive the 
compound interest 
formula 
 
 
 
 
They use a calculator to 
evaluate  
 
 
 
and use B = Pert for 
continuous 
compounding. 
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CREDIT: Promissory note terms, loan interest, 
lending institutions, loans, credit ratings, computing 
average daily balances and finance charges on a 
credit card, credit worthiness. 

 
The monthly loan payment and the loan length 
formulas must be carefully entered into a 
calculator—understanding the placement of the 
parentheses is crucial! 

 











−






 +

















 +







=

1
12

1

12
1

12
12

12

t

t

r

rrP

M
ln ln

12

12ln 1
12

M M r
P P

t
r

     − −          =
  +    



www.cengage.com/community/financialalgebra 
“Making The Case For Financial Algebra” 

AN ALTERNATIVE  
TO THE  

LOAN LENGTH FORMULA 
(p.189) 



MORTGAGES: The mathematics is 
taught alongside the vocabulary.  

adjustable rate mortgage            
assessed value         closing costs 

back-end ratio         balloon mortgage 
debt-to-income ratio          escrow 

foreclose            front-end ratio 
homeowner’s insurance 

interest only            market value 
mortgage       property taxes 



                    What is that “FICA” box on 
        your paystub? 
                    SOCIAL SECURITY & 
                    MEDICARE PAYROLL TAXES  

For 2012, the Social Security Tax maximum 
salary is $110,100.  The tax rate for 2012 is  
4.2% of all gross earnings up to this 
maximum, 

a) Express the 2012 Social Security Tax as a 
piecewise function. 

b) Draw the graph of this function. 
c) Identify and interpret the coordinates of the 

cusp. 



2012 SOCIAL SECURITY PIECEWISE FUNCTION 

Students interpret 
the two different 
slopes, define a 
cusp, and give the 
coordinates of the 
cusp. 



How can you model and graph the tax 
schedules? 
                      FEDERAL TAXES  
 































>−+
≤<−+
≤<−+
≤<−+
≤<−+

≤<

=

336550)336550(35.091043
336550188450)188450(33.042170
188450123700)123700(28.024040
12370061300)61300(25.08440
6130015100)15100(15.01510

15100 x  010.0

)(

xx
xx
xx
xx
xx

x

xf

If f(x) represents the entire tax liability function for married taxpayers filing jointly, 
then this tax schedule can be written in piecewise function notation as: 
 



For taxable incomes over $61300 but not 
over $123700, the equation is stated as  

              f(x) = 8440 +.025(x – 61300)  
Distribute and combine like terms to get  
y = mx + b form: 

f(x) = 0.25x – 6885 
This is what the IRS uses on the tax worksheet: 
 
 

Presenter
Presentation Notes
AZ:  They try tax activity in Section 3
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ORIENTING YOURSELF 
TO 

SECTION 7-2: 
MODELING TAX SCHEDULES 



WHAT’S NEW IN 2013? 
Dollars and Sense 



How can you set up an 
expense and a demand 
function? 

The accounting department has calculated that this new widget could 
be the biggest product to hit the market in years!    

 
• They anticipate that the fixed costs to make the product will be 

$160,000 and the variable cost will be $150 per widget. 
 

• The market research department conducted surveys from retail outlets 
that would potentially buy the widgets.  In these ordered pairs, the first 
number represents the possible price and the second number 
represents the quantity demanded.  The points are listed as (p, q). 

      (300, 10000), (325,8900), (350, 8800), (375, 8650), (400, 6700),  
      (425, 6500), (450, 5000), (475, 4500), (500, 4450), (525, 3000) 



How can profit be modeled as the 
difference between a quadratic and 
linear function? 

  Profit = Revenue – Expense  

x

y

Revenue 
Expense 

Profit 

Students get q in terms of p 
from the demand function, 
combine like terms, and view 
the profit parabola 
algebraically and graphically  
as the difference between 
revenue and profit. 



HOME OWNERSHIP: How many 
BTU’s do I need?  

Mike’s bedroom measures 16 feet by 14 
feet, and has a 9-foot ceiling. It is well-
insulated, and is on the west side of his 
house. He wants to purchase an air 
conditioner. How large an air conditioner 
should he purchase? 
 
 

60
 rating BTU while
≈

l, w, h = length, width, height 
i = insulation (an index) 
e = exposure (an index) 
 
 



Combining piecewise functions and the greatest 
integer function to model  
      CELL PHONE EXPENSES!  

A cell phone calling plan has a basic charge per 
month, which includes a certain amount of free 
minutes. There is a charge for each additional minute. 
The split function below gives the price f(x) of an x-
minute phone call. Fractions of a minute are charged 
as if they were a full minute. 

 
 
 
 
 
 
 

Describe the cost of the plan by interpreting the split 
function. 
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LIFE INSURANCE 

Joe is an insurance agent. Zach, a 45 year-old man, 
inquires about a life insurance policy. How can Joe 
assess the risk his company is taking on when they 
offer a life insurance policy to Zach. 

The Umbrella State Insurance Company sells a five-year term insurance policy with a 
face value of $150,000 to a 41 year-old man for an annual premium of $648.  What is 
the profit the company receives from selling this policy for each age of death? 

Companies take on a great risk when they sell a policy.  
The mortality rates and amount of profit are shown in 
the chart at the right. If the company sold 10,000 of the 
same policies, what would their expected profit be for 
the 10,000 policies? 
 

Express the expected profit algebraically for this 
mortality table. 

MORTALITY TABLES 

EXPECTED VALUE 

 



Combining the dozens of expenses addressed in the first 
nine chapters:  SPREADSHEETS & HOUSEHOLD BUDGETS  

 

Students learn how to 
use algebra to set up 
cell formulas  when 
creating spreadsheets 
for BUDGET,  
CASH FLOW, and 
DEBT REDUCTION  
analysis. 
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USING THE GRAPHING CALCULATOR 
with 



Using a Graphing Calculator 



Four Math 
Functions 

Negative 
Number Symbol 

Directional 
Arrows 

GRAPHING 

CALCULATOR 

BASICS 
 

Entering an 
Equation to be 

Graphed 

The 
Statistics 

Menu 









The Graphing Calculator  
Statistics Features 

STAT 

       PRESS 



STATISTICS MENU 

Press 1 to 
enter data 
into lists 



Entering the Data 
What if there is already data in the lists from a previous use of the calculator?? 

Clearing Old Data 

  1. Old data in lists  2.  Use directional arrow 
buttons to highlight L1 

3. Press CLEAR then 
ENTER 

4.  Use directional arrow 
buttons to highlight L2 

5. Press CLEAR then 
ENTER 

 



Entering the Data 
(Temperature in F°, Sales) 

Now, enter the temperatures into L1 and the sales into L2. 

Hit ENTER after each entry to move to the next line.  When 
you have completed the entries in L1, hit ENTER then ►.  
This brings you to the top of L2. Enter the data in this list. 
Hit ENTER after your last entry in L2. 



Displaying a SCATTERPLOT 
1. Once the data is entered, press

2nd    Y=
2. Press 1 to get to the Plot 1 menu.
If the plot is OFF, as shown here, go
to step #3.

3. Move the cursor over the
word ON, and press ENTER
The symbols on each line 
should be highlighted as 
shown here. 

4. Press  ZOOM 9.  This will
display the scatterplot in a window
that will fit all of the points in the
list.



LINEAR EQUATIONS 
y = mx + b 

SLOPE y-intercept





Determining the Line of Best Fit 

1. Press  STAT 2. Press the right arrow 
► to highlight CALC 

3. Press 4 for the linear 
regression equation  

4. The LinReg(ax+b) prompt will appear.  You 
must now instruct the calculator as to where the 
data is stored. Press 2nd 1 ,  2nd 2  

 

5. The constants for the linear 
regression equation will appear. 
Round as stipulated. 



Press Y= and enter the equation next to Y1. 
Then press GRAPH 



Just How Good of a Fit Is IT? 



The Correlation Coefficient r 

When you do the linear regression analysis, your calculator will show 
either of these displays: 

OR 



Notice that the correlation coefficient analysis is 
missing from the first display.  Some calculators are  
programmed not to display that analysis until the 
“diagnostic feature” of the calculator is manually 
turned on.  If this is the case with your calculator (or 
your students’) follow these steps: 

2nd 0 
This displays 
the CATALOG 
screen. 

ALPHA  x -1
This displays the calculator 
functions that begin with 
the letter D.  Scroll down to 
DiagnosticOn and press 
ENTER 

Now repeat the 
regression 
analysis 
keystrokes.  Your 
screen will show 
the full display. 



For more examples of the use of technology and for an 
explanation of how to do regression in EXCEL go to: 

CLICK ON THE LINK 

      DOWNLOAD THE FILE 



     THANK YOU 

FINANCIAL ALGEBRA 
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