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Putting the Concepts in Context

Business Math requires certain core mathematical skills, such as working with percents
and using algebra to solve basic equations. These skills can seem difficult to students, espe-
cially when presented in the abstract. The chapters of The Mathematics of Money are built
around the concepts themselves, and the necessary math and algebra tools are introduced
when the student needs them.

Core and Applications Chapters

This text is divided into core and applications chapters. The core chapters present key Busi-
ness Math topics while at the same time developing basic algebra skills from scratch. The
applications chapters then focus on applying and extending those skills to other business
and finance topics. The core chapters lay the foundation for the course. The applications
chapters are independent and can be taught in the order that works best for your course.

PART ONE: CORE MATHEMATICAL TOOLS

Chapter 1: Simple Interest
Chapter 2: Simple Discount
Chapter 3: Compound Interest
Chapter 4: Annuities

Chapter 5: Spreadsheets

PART TWO: SPECIFIC APPLICATIONS

Chapter 6: Investments Chapter 12: Financial Statements
Chapter 7: Retirement Plans Chapter 13: Insurance and Risk Management
Chapter 8: Mathematics of Pricing  Chapter 14: Evaluating Projected Cash Flows
Chapter 9: Taxes Chapter 15: Payroll and Inventory

Chapter 10: Consumer Mathematics ~ Chapter 16: Business Statistics
Chapter 11: International Business

Using Algebra

Many Business Math texts avoid the use of algebra altogether. This text takes an algebraic
approach, but it neither requires nor assumes any knowledge of algebra. Instead, The Math-
ematics of Money develops algebra skills from the ground up, alongside the presentation of
the concepts. The text doesn’t require algebra—it teaches it with the business and finance
applications.
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Preface to Student

“Money is the root of all evil”—so the old adage goes. Whether we agree with that sentiment
or not, we have to admit that if money is an evil, it is a necessary one. Love it or hate it,
money plays a central role in the world and in our lives, both professional and personal. We
all have to earn livings and pay bills, and to accomplish our goals, whatever they may be,
reality requires us to manage the financing of those goals.

Sadly, though, financial matters are often poorly understood, and many otherwise promis-
ing ventures fail as a result of financial misunderstandings or misjudgments. A talented chef
can open an outstanding restaurant, first rate in every way, only to see the doors closed as a

result of financial shortcomings. An inventor with a terrific new product can nonetheless fail
 bring it to market because of inadequate financing. An entrepreneur with an outstanding
ion for a business can still fail to profit from it if savvier competition captures the same
market with an inferior product but better management of the dollars and cents. And, on a
‘more personal level, statistics continually show that “financial problems” are one of the most
commonly cited causes of divorce in the United States.

Of course nothing in this book can guarantee you a top-rated restaurant, world-changing

product, successful business, or happy marriage. Yet, it is true that a reasonable under-
nding of money matters can certainly be a big help in achieving whatever it is you want
achieve in this life. It is also true that mathematics is a tool essential to this understanding.
al of this book is to equip you with a solid understanding of the basic mathematical
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ately (from my point of view at least), while not everyone would agree
t of all evil, it is not hard to find people who believe that mathematics

s important
es, this is m




WALKTHROUGH

The Mathematics of Money: Math
for Business and Personal Finance is
designed to provide a sound intro-
duction to the uses of mathematics
in business and personal finance
applications. It has dual objectives
of teaching both mathematics and
financial literacy. The text wraps

each skill or technique it teaches ina
real-world context that shows you the

reason for the mathematics you're
learning.

HOW TO USE THIS BOOK
This book includes several k

5%
(12)($671.25) = $8,055.

is more mathematically convenicnt to multiply by 75%, there are sometimes
m‘:‘wﬂ;‘mnﬂ out the longuywly When the manufacturer bills Ampersand for this
wthu,hwwldmbeumnnlrofiuomwlmnmo\m!ol’lhudmoun(glwpanlc
item. (The bill is called an invoice, and the net cost for an item is therefore sometimes called
the invoice price.) In addition, the manufacturer may add chafges for shipping or other fees
on top of the cost of the items purchased (after the discount is applicd). The invoice might i
look something like this:

The same logic applies to discount. 1f a $500 note is discounted by $20, it stands 1o reasop,
that a $5,000 note should be discounted by $200. If a 6-month discount note is discounted by
$80, it stands to reason that a 12-month note would be discounted by $160. Thus, modeling
from what we did for interest, we can arrive at:

FORMULA 2.1
The Simple Discount Formula

D = MdT

‘ where
q D represents the amount of simple DISCOUNT for a loon,
M

the MATURITY VALUE
d represents the interest DISCOUNT RATE (expressed as a decimal)
nd

o
T represents the TERM for the loan

The simple discount formula closely mirrors lhg simple interest formula. The differences
lie in the letters used (D rather than I and d in place of R, so that we do not confuse
discount with interest) and in the fact that the discount is based on maturity value rather
than on principal. Despite these differences, the resemblance bcwccn simple interest angd
simple discount should be apparent, flnd it should not be surprising that the mathemay;.
cal techniques we used with simple interest can be equally well employed with simple
discount.

Mllmmhm
m‘,mn,dmm.ﬁudam.-‘-

MMM“WHDO'&W?
As with markdown, nmmmmdhmwm or Instead just multiply

found by subtracting 25% from 100%) The lotter approoch is a bit simpler.
u7ll’.'259«wm The total pnce for oll 12 computers would be

IDE-Model G Laptop §10,740.00

Subtotal | $10,740.00
LESS: 25% discount | ($2.685.00)
Net | $8,055.00

PLUS: Freight $350.00

Total due | $8,405.00

The discount may sometimes be written in parentheses (as it is in the example above)

because this is a commonly used way of indicating a negative or subtracted number in

Definition 1.1.1
Interest is what a borrower pays a lender for the temporary use of the lender's money.
Or, in other words:

Definition 1.1.2
Interest is the “rent” that a borrower pays a lender to use the lender’s money.
Interest is paid in addition to the repayment of the amount borrowed. In some cases, the

amount of interest is spelled out explicitly. If we need to determine the total amount 0 be
repaid, we can simply add the interest on to the amount borrowed.

One question that may come up here is how we know whether that 8%4% interest rate
quoted is the rate per year or the rate for the entire term of the loan. After all, the problem
says the interest rate is 8/4% for 3 years, which could be read to imply that the 8/4% covers

the entire 3-year period (in which case we would not need to multiply by 3).
" Theansweris that unless it is clearly stated otherwise, interest rates are always assumed
rates per year. When someone says that an interest rate is 8/4%, itis understood that

rate per year. Occasionally, you may see the Latin phrase per annum used with

meaning per year to emphasize that the rate is per year. You should not be
y this, and since we aro assuming rates are per year anyway, this phrase can
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Walkthrough ix

EXERCISES THAT BUILD BOTH
SKILLS AND CONFIDENCE S
Each section of every chapter includes
a set of exercises that gives you the
opportunity to practice and master
the skills presented in the section.
These exercises are organized in three
groupings, designed to build your
skills and your confidence so that you
can master the material.

A of the following Wtuction describes on vty If the Wtuoton i ot on Gy, explan why &

A cor loase requires monthly poyments of $238 94 for § yeon
2 Your cell phone bl
3 The maney Adom paps for groceries soch week

4. Ashok bought o gutor from hs brother for $350. Since he didnt have the money 1o pay for it up fron, v brosher
0greed that he could pay hm $23 0 week unsil his payments 0dd up 1o $350.

S Caries’ Condy Counter poys §1,400 @ month In rent for ity retol store

BUILDING FOUNDATIONS  ccccccececcensn
In each exercise set, there are several B e ot b
initial groupings of exercises under a TE e

header that identifies the type of prob- B T e S S Y e I
lems that will follow and gives a good
hint of what type of problem it is.

6. Tha rent for the Tastee Lard Domut Shoppe is $850 @ month plus 2% of the monthly woles

9. According 10 thew divorce decres, Terry s requiced 10 pay v ex-wike $550 & month in hid suppert unti their doughter
horm 21

o T
?UILD:,NG&?NHPETCE s . b
n each set there is also a grouping o e oy
exercises labeled “Grab Bogg.” $hegse R R R N

sections contain a mix of problems {104 S48 o e bt et 07 2 e s A
covering the various topics of the sec- - T RN s e

tion, in an intentionally jumbled order. [P s o i et e

These exercises add an additional and s o

very important layer of problem solv- | Pt ekl o 57728 g 20 . g e i k8

ing: identifying the type of problem
and selecting an appropriate solution

30. Repect Problem 29,

| G. Gab Bag

that some additional concepts are
introduced, certain technicalities are

34 Find the futwre vohue o

technique. s e i marncles AL
| musmmeesee P s
EXPANDING THE CONCEPTS «:cccceces
a |
Each section’s exercise set has one ; R s : -
. " s | Suapose yov specd $3.36 ey g 21, o ol ey ket oo 0 e S S22 o o9
last grouping, labeled “Additional | et I
Exercises.” These are problems that sty =
e e I e
go beyond a standard problem for the | ! DL o
section in question. This might mean |3 ey 38 St bt ol s 125 ot o n ot g B, ot iy ey $250 o
1] |
}

s 5 39 The y :..;___‘ 8 1o o have pledged to donate o total of
dealt with in greater depth, or that the U b et e e et
problem calls for using a higher level TO—— e
hat Jock.
of algebra than would otherwise be S R e e M e e Rk e
ex| in th :
pected in the course I e
4 A of ombitious developen hos plory y. They project that eoch year o net gain of
Bﬁmlﬂ-t-lmmhmﬂav&ommdhbwmmnm-
population will grow ot  rate of 3% bieths ond deatha). If
mmnmmanm.mhhum
42 o Find the future vohue of $1,200 per yeor ot 9% for 5 yean, first Yy LY
Compare the two results.
Fir of per 9% for 5 yeors, first £
Compare the two resus.
(3 oth d totol yeor th the 1ome, and the terms.
. Why the monetly
0 000000000 anewsty than for the aneual one?
4 Tormmy has $3,000 occount. He has not decided yet.
okt deposts (of $1,500 each), quarterty
m“’m-&ﬂ,mﬂ- dolly. the deposits are made, ha occount
eoms 7.3%. And for sach
44, (Optional.) As discy maby fregu the
aneuity's poyments. So, one of my w dally oy,
muwmmmn—nuﬁmmmmwu—;&-n;
his deponts, Ns occount wil pay 7.3% compounded doly.




Walkthrough

ICONS
Throughom the core chapters, certain
ICons appear, giving you visual cues to
examples or discussions dealing with
several key kinds of business situations.

R I Y T S S S SPRPRPY

The Concept of Interest, p. 3

finance

END-OF-CHAPTER SUMMARIES «:ccccccccocccc--@
Each chapter ends with a table sum- . ‘
marizing the major topics covered,
the key ideas, formulas, and tech-
niques presented, and examples of
the concepts. Each entry in the table
has page references that point you
back to where the material was in the
chapter, making reviewing the key
concepts easier.

50 Chapter 1 Simple Interest

Topic

g Substitute principal, interest rate

o+ The umpiified exact

Key Ideas, Formulas, and Techniques

Interest is added 10 the principal of a loan 1o

compensate the lender for the lemparary Use of

1he londer's money

percents to decimals Dy moving the
decimal place
f necessary, convert mixed numbers (0 decimal
rates by dividing the fractional part

. thwnmwmw

simpla int it formuda. | = PRT
e s [lllw

and time into the formuia and then multply.

c«mmv-layombyw-’ww‘?

o Then, use the simple intavest formta

+ Convert days o years by dwiding by the

umber of inthe
e act mathod sways uses 365

days per your

. camamlcyonbvmbvlw

+ Convert weeks 1o yoars by dwiding by 52

+ Substitute the values of |, R, and T into the

simple interest formula

. Uuwmmwlm?mw

sides of the squation by whatever is multipled
by P
Substitute into the simple interest formula and

use the balance prnciple just a8 when finding
prncipal

« Convert 10 8 percent by moving the decimal two
places 1o the right

« Round appropriately (usually two decimal

places]

+ Use the simple interest formuta and balance

principie just s for finding principal of rate
Convert the answer {0 reasonable time unts

(usually days) by multiphying by 365 (using the
simpified

exact method) or 360 (using bankers
e}

CHAPTER 1

SUMMARY

Sam loans Darvela $500
Danvelie 8groes (0 pay
$80 interest. How much
will Daniolle pay in total?
(Example 1.1.1)

Bruce loans Jamal 35,314 57
for 1 year ot 8.72% simple
interest. How much wil Bruce
repay? (Example 1.1.6)

Heather bormows $18 500

at 574% simple interest for

2 yoars. How much interest
will she pay? (Example 1.1.11)

Zachary deposited $3,412.59
81 5Y4% for 7 montha. How
much interest did he ean?
(Example 12.2)

Caiculate the simple nterest
due on a 150-day loan of
$120,000 8t 9.45% simple
interest. (Example 12.5)

Caiculate the simple interest
Gue on 8 120-day loan of
$10,000 at 8.6% simple
Interest using bankers’ nde.
(Example 12.6)

Brdget borrows $2,000 for 13
woeks at 6% sample nterest
Find the total interest she wil
pay. (Example 12.8)

How much principal is needed
10 earn $2.000 simple nterest
in 4 months at  5.9% rate?
(Example 13.1)

Caiculate the simple nterest
rate for a loan of $9,764 55
f the term s 125 days and
the total to repay the loan &
$10,000. (Example 1.3.2)

Examples

« Convert calendar dates (0 Juban dales using

the day of the year tabla (o the abbreviated

table)

« I the year s a leap your, 0d 1 1o the Julan
date If the date falls after February 29.

+ Subtract the loan date from the matunity date

+ Convert the loan date to 8 Julian date

+ Add the days In the term

+ Convert the resull (o a calendar date by finding

Itin the day of the year table

Convert the maturity date to a Jullan date

« Subtract the days in the term

Convert the result to a calendar date by finding

tin the day of the year table
Draw a time Eine, dividing the term up by

calendar years
Find the number of days of the note’s term that
fall within each calendar year

Add up the total
Draw a time fine
‘each calendar year separ:

untd the hdl term is used

number of

year

* Work through the portion of the term that falls in
ately

Keep a running tally of how much of the term
has boen accounted for in each calendar year

Convert the term info the same time units used

$2,000 for 2 weeks i the rate
15 0.05% per day. (Example
152)

To convert 1o an annual rate, multiply by the
(days, months, etc.) per

year
To convert from an annual rate, divide by the
number of time units (days, months, etc) per
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