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INTRODUCTION 
Contemporary Business Mathematics with Canadian Appli cations is intended for use in 
introductory mathemati cs of finance courses in post-secondary business management, 
marketing, accounting, and finance programs. It also provides a review of basic 
mathematics. 

T he pr imary objective of the text is to increase the student's know ledge and skill in 
the solution of practical financial and operational problems encountered in operating a 
business. 

ORGANIZATION 
Contemporary Business M athematics with Canadian Applications is a teaching text using 
problem-identifi cation and problem-solving approaches. The systemati c and sequential 
development of the material is illustrated by examples that show a step-by-step approach 
to solving the problem. The detailed solutions are presented in a visually clear and 
colourful layout that allows learners to monitor their own progress in the classroom or 
in independent study. 

Each topic in each chapter is foll owed by 
practice exercises containing numerous drill 
questions and application problems. At the end of 
each chapte r, Review Exercises, Self-Test , 
C hallenge Problems, and a Case Study integrate 
the material presented. 

The fir st four chapters and Appendix I 
(Further Review of Basic Algebra) are intended 
for students with littl e or no background in algebra 
and provide an opportunity to review arithmetic 
and algebraic processes. 
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T he text is based on Canadian practice, and refl ects current trends using available 
technology-specifi call y the availability of preprogrammed financial calculators. 
Students using this book should have access to calculators having a power function and 
a natural l ogarithm function. The use of such calculators eliminates the constraints 
associated w ith manually calculating results using formulas. 

In solv ing problems involving multiple steps, often values are determined that will 
be used in further computations. Such values should not be rounded and all available 
digits should be retained in the calculator. U sing the memory functions of the calculator 
enables the student to retain such non-rounded values. 

W hen using the memory, the student needs to be aware that the number of digits 
retained in the registers o f the calculator is greater than the number of digits displayed. 
D epending on whether the memory or the displayed digits are used, sli ght differences 
may occur. 

Students are encouraged to use preprogrammed financial calculators. The use of 
these preprogrammed calculators facilit ates the solv ing of most financial problems and is 
demonstrated extensively in Chapters 9 to 16. 



XII PREFACE 

NEW TO THIS EDITION 
The Twelfth Edition of Hummelbrunner/H alliday/Hassanlou, Contemporary Business 
Mathematics with Canadian Applications, includes updates based on changes in current practices 
in Canadian finance and business and the needs of students and instructors using this book. 

• T his edition continues to clarify the consistent approach to rounding rules. The 
Student's Reference Guide to Rounding and Special Notations (pages xix-xxii) 
gives a clear explanation of the rounding conventions used throughout the text. 
Additional Pointers and Piifalls boxes are placed in key areas to remind students about the 
rounding conventions and exceptions in practice. 

• The text and solutions manual have been thoroughly technically checked for accuracy 
and consistency with the rounding approach. 

• Tables, charts, and further diagrams have been added to enable the learner to visualize 
the problems and the solutions. 

• Numerous new examples and exercises have been added. 
• To help students better understand and solve systems of linear equations, the order of 

presenting concepts has been changed in Chapter 4. We first introduce an easier concept of 
graphing linear solutions and continue with algebraic solutions of systems of linear equations 
with two unknown variables. Finally, solving systems of linear inequalities is presented. 

• T he cost data in the main example for explaining break-even analysis in C hapter 5 
have been revised to eliminate confusion and help students understand vari ous costs 
of doing business, perform cost-volume-profit analysis, and calculate the break-even 
point in a business. 

• Canadian references have been emphasized in Business Math News Boxes and website 
references. 

• Interest rates refl ect current investment and borrowing rates. 

Many examples and exercises have been updated, rewritten , and expanded. To enhance 
the building-block approach, exercises are ordered to link the topics and the solved 
examples. H elp references have been expanded to link selected exercises to solved 
examples. 

Specifically, in Chapter 1 (R eview of Ar ithmetic), prices, salaries, and wages have 
been updated. Revised rates and calculations for GST / PST / H ST have been included to 
incorporate new legislation for 2018 and property tax terminology and valuations have 
been updated. Weighted average examples and exercises have been expanded and 
additional drill questions have been added throughout C hapter 1. The Business Math 
N ews Box on National Salary Comparisions has been updated and moved here from 
Chapter 3. 

In Chapter 2 (Review of Basic Algebra), the chapter-opening vignette emphasizes 
why business students need algebra, algebra explanations have been expanded, and new 
diagrams and Pointers and Piifalls clarify these fundamental approaches. Language and 
math scaffo lding strategies have been emphasized in this chapter to improve students' 
understanding of key concepts and relationships. Calculator solutions have been 
introduced for several examples and formulas have been simplifi ed. 

In Chapter 3 (Ratio, Proportion, and Percent), a consistent approach for calculating 
proportions has been introduced, and the percentage-base-rate triangle has been included 
as a useful aid for determining percentages. Sections in the chapter have been re-ordered 
to improve student understanding. For example, instructions for calculating the base 
appear before calculating the percentage rate. Currency conversion rates, prices, CPI 
numbers, and personal income taxes have been updated. A new Business M ath News Box 
highlights the variability of apartment rental rates in maj or Canadian cities. 

In Chapter 4 (Linear Systems), the order of the first three subsections has been 
changed to fir st introduce graphing linear equations and then explain algebraic solutions 
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to linear systems in two variables. T he substitution and elimination methods for solvi ng 
the point of intersection of two li near systems has been emphasized. 

The order of Chapter 5 and Chapter 6, which was switched in the Tenth Edition, 
is retained to improve the fl ow of content from Linear Systems (Chapter 4) to Cost-
Volume-Profit Analysis and Break-Even (Chapter 5). This chapter has been changed 
signifi cantly with a comprehensive example that starts at the beginning and continues 
throughout the chapter. In Chapter 5, a new Business Math News Box ties the concepts 
learned in this chapter to the legalization of marijuana in Canada. The C hapter 5 opening 
vignette appropriately includes an example that connects with the new Business Math 
News Box presented later in the chapter. The number of formulas has been reduced, and 
solutions to examples use a simplifi ed approach for calculating break-even . 

Chapter 6 (Trade Discounts, Cash Discounts, M arkup, and Markdown) explanations 
and diagrams have been revised to clarify key concepts. Pointers and Piifa lls boxes provide tools 
to help students rearrange formulas, determine the number of days in a discount period, and 
calculate markup. A sample invoice demonstrates payment terms and cash discounts. EOM 
and ROG examples, are retained to help students understand the terminology and concepts 
as they are being used in practice by businesses. Beginning in this chapter, instructions in the 
text that previously asked students to "find" specifi c variables have been replaced by more 
mathematical language such as "solve;' "calculate;' and "determine." 

In Chapter 7 (Simple Interest), a new Business M ath News Box outlining the 
perils of "buy now, pay later" plans has replaced an outdated box based on the Canada 
Savings Bond Program. D ates and interest rates have been updated and new exercises 
have been added, with exercises referenced to examples. Additional tools for choosing 
focal dates and calculating number of days have been added. 

In Chapter 8 (Simple Interest Appli cati ons), a new opening vignette leaves way for 
a Business M ath N ews Box focused on calculating the annual percentage rate of charge 
for payday loans. Comments on credit ratings, credit scores, home equity lines of credit, 
and new exercises calculating unpaid balances have been added. Treasury bill in terest 
rates have been updated to refl ect current rates. A new subsection on commercial paper 
has been included in this edition . 

In Chapter 9 (Compound Interest- Future Value and Present Value), visual 
explanations for drawing timelines and selecting focal dates have been expanded. The 
introduction to Future Value, and explanation of the periodic rate of interest, have been 
simplifi ed. The relationship between n and m has been clarifi ed. Additional examples 
and questions using weekly and bi-weekly compounding periods have been included, 
along with questions featuring changing interest rates. A new Business M ath N ews Box 
using data fo r fi xed- and vari able-rate Guaranteed Investment Certifi cates (GI Cs) 
provides examples of escalating interest rates. 

In Chapter 10 (Compound Interest- Further Topics), formula rearrangem ent is 
emphasized. A Pointers and Pitfalls box has been added to explain how to calculate the 
" true cost" of borrowing. Drill questi ons from previous editi ons for calculating effective 
and equivalent interest rates have been added back to the section exercises. 

In Chapter 11 (Ordinary Simple Annuities) and in Chapter 12 (Ordinary General 
Annuities), new Pointers and Pitfall s boxes have been added to help students set up 
equati ons at the focal date. Advanced questions have been added to the chapter exercises, 
including changes in interest rates and changes in payment size, as well as calculating the 
size of the final payment in an annuity. The updated Business M ath N ews Boxes feature 
credit card minimum payment myths and w hether or not it is better to lease or buy a car. 

In Chapter 13 (Annuities Due, D eferred Annuities, and Perpetuiti es), explanations, 
diagrams, and calculations for annuities due are simplifi ed. N ew examples with diagrams 
have been added, including reference to investments in preferred shares. New Pointers 
and Pitfall s boxes remind the reader how to calculate the number of payments in an 
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annuity, and how to calculate present value of perpetuities when the size of the payment 
increases or decreases at a constant rate. 

In Chapter 14 (Amor tization of Loans, Including Residential Mortgages), a new 
section w ith a diagram develops the skill s to calculate the interest, principal, and balance 
for a period, and bridges between calculating the paym ent and constructing the 
amortization schedule. The introduction to residential mortgages has been updated to 
refl ect current legislation on mortgage insurance and stress testing. The "sinking funds" 
concept covered in this chapter of the Eleventh Edition is now removed from this 
chapter and included in C hapter 15. Examples and exercises have been reordered and 
clarifi ed to enhance building-block learning. 

In Chapter 15 (Bond Valuation and Sinking Funds), explanation of basic concepts 
has been expanded to answer the "why?" and " how?" questions. The order has been 
changed, w ith a focus on calculation of bond price under different conditions. An 
introductory section has been added for concept comprehension. Calculating the 
purchase price of a bond has been separated into two sections based on whether or not 
the market rate equals or does not equal the bond rate. Instructions and examples have 
been provided on how to use the Texas Instrument BA II PLUS calculator to calculate 
the purchase price of a bond on an interest paym ent date or between interest payment 
dates. The "sinking funds" concept that was introduced in Chapter 14 in the Eleventh 
Edition is now included in this chapter to help students understand how corporati ons 
plan to have funds available to pay back their issued bonds on the maturity date. 

In Chapter 16 (Investment Decision Applications), explanations begin the section 
on Net Present Value, followed by introductory, then more advanced, applications. 
R epetitive calculator instructions have been eliminated. Computing the R ate of R eturn 
by manual methods has been condensed and new visuals have been added. Instructi ons 
for using the cash flow analysis of the Texas Instrument BA II PLUS financial calculator 
and Excel's NPV and IRR functions have been included, with an example for each 
function to reinforce learning. 

COMPREHENSIVE CASE STUDIES 
Comprehensive case studies for each part of the book have been created. T he 
questions within each case study have been separated by chapter or group of chapters to 
facilit ate the use of these case studies by those institutions that include only some of the 
topics in their course syllabus. W ith the questions separated and identifi ed by chapter, 
these institutions can use part of the case study in their courses. 

Part 1 M athematics Fundamentals and Business Appli cations 
Ti/ Debt D o Us Part host Gail Vaz-Oxlade has made it her mission to help couples who 
are headed for disaster get out of debt. Questions for each of Chapters 1-4 are included. 

Part 2 M athematics of Business and M anagement 
A sporting equipment manufacturer and retailer, SportZ Ltd. , is based in Alberta. 
Questions for each of C hapters 5-8 are included. 

Part 3 M athematics of Finance and Investment 
Based in Ontario, Lux Resources Group, Inc., rents and sell s construction equipment. 
Questions for each of Chapters 9-16 are included. 

In general, interest rates used refl ect the current economic climate in Canada. 
Calculator tips and solutions have been updated or clarifi ed. Spreadsheet instructions 
and Internet website references have been updated . Piifa lls and Pointers have been 
included to assist in performing tasks and interpreting word problems, and sections have 
been rewritten to clarify the explanations. M any more word problems have been added 
and references to solved examples increased. Business Math News Boxes and Case Studies 
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have been updated. Examples involving both business and personal situations are 
included. The pedagogical elem ents of the previous edition have been retained. In 
response to requests and suggestions by users of the book, a number of features for this 
edition have been included . They are described next. 

FEATURES 
• A new colourful and student-friendly design has been created for the book, making it 

more accessible and less intimidating to learners at all levels. 

• Any preprogrammed financial calculator may 
be used, but th is edition includes extensive 
instructions for using the Texas Instruments 
BA II PLUS financial calculator. Equivalent 
instructions are given in Appendix II for the 
Sharp EL-738C and the Hewlett-Packard 
1 Obll + financial calculators. 

• Each part opens w ith an introduction to the 
upcoming chapters and a discussion of the 
rounding conventions that are relevant to these 
chapters. 
A set of Learning Objectives is listed at the 
beginning of each chapter. The corresponding 
Learning Objectives are also indicated for each 
Review Exercise, allow ing students to see 
which aspects of the chapter they have mastered. 

• Each chapter opens with a descripti on of a 
situation familiar to students to emphasize the 
practical applications of the material to follow. 

• A Business Math News Box is presented in 
every chapter. This element consists of short 
excerpts based on m ateri al appearing in 
newspapers, magazines, or websites, followed 
by a set of questions. These boxes demonstrate 
how widespread business math applications are 
in the real world. 

• The Pointers and Pitfalls boxes emphasize 
good practices, highlight ways to avoid common 
errors, show how to use a financial calculator 
efficiently, or give hints for tackling business 
math situations to reduce math anxiety. 

• Numerous Examples with worked-out 
Solutions are provided throughout the book, 
offering easy-to-follow, step-by-step 
instructions. 

Programmed solutions using the Texas 
Instruments BA II PLUS calculator are offered 
for most examples in C hapters 9 to 16. Since 
this calculator display can be pre-set, it is 
suggested that the learner set the display to 
show six decimal p laces to m atch the 
mathematical calculations in the body of the 
text . Both mathematical and calculator solutions 

TIMlll ｦＮ｟ｴＮｫ｟ｊ｟ＬＬＮＬＮｔｗｾｬｯＭｕｬｬｦ •ｴ｟ＮｩＭｾ＠

- -- ﾷﾷｾ＠ ﾷ ｾ＠ •M• "'"_"._,.._ III ｾ＠ III 
GZ!)@Z!) Gill ｾ＠.. _ _,,.._. 
ｾ＠ ｾ＠ 01 

io ｾｾ＠ •( 
Compound Interest-

1 M1'll 
FurtherTop1cs ｾ＠ ｾ＠

LE ARNING OBJECTI VES 

:-=:..'"':'.::::::.:.= ｾＬＭＮ＠·=----·-·- r.1 ' ·-----·- ｾ＠ ｾ＠ _, 

ｾ＠ 5 " 

BUSINESS 

ａ ｾ］ｉﾷＺＺＮＭＺＺＺＺＺＺ］ＮＺＺＮＺＮＺＺＺＺ＠ .. Ｍ］Ｚｾ＠-... ＭﾷＭﾷＭｾＭＭＭＭＱＮＭＭＮＭＭＭＢＢ＠_ _, _____ ._, __ .,., ... ____ 11111 

- ...... -1111 ... ｾＭＭ ﾷ＠ .... -·*"---· ... --.. ＭＭＮＮＮＬｾＭＭＭ ........ - ... ﾷ ｾＱＭＮＮＬ＠·---- .. ---·----·-·-"'-.......... ·---... -. ｾ＠ .. ＭＭＮＮﾷＭｾＬＮＮＭＭ•ｴｮ､Ｎｬｯｴ＼｟＠ .... ___ 
.... --.... ,-.....,,.,_.·--·--................ .. ___ ,_ ...... ...._ 

MATH NEWS lululemon athletica inc. Announces Third Quarter Fiscal 
2018 Results 

ｬｵｫ｡ｫＮＭＮＮＮｴＮｬｲｴｯ＼•Ｎ•ﾥＮＮＮＮＮＮＮｴＮＮＮＮＮｩ＼ＮＮＮＮＮＬ､ｴＮｊｩ＼•ｎ•ｯＩＧ＾･＾＾ｲ＾､ｦｵＬＮＮＮＮｾｾﾫ＼ｲｮ＼ｬｹｮ＼ｰﾫｯｭ＼ｦＧ＼ｬＮＮＮＬ｟＠

tt>lyunolft'COn!P""th 

r-JNMdh<..iq...rt<ttJ .. v-......... a,..,,., Columbu, lui..i.o- ...... ,"' ...... ....i .... ""-
ｾ＠ ..... .,ltu< ...... ,.-... , ..... .iy ................. >nd ............. t.> ............ .., MI"'""- fU;,., ll:. 
ＺＺＺＺＺＺｾ ﾷ ｔｨｴｶｨｯｧｬｴＮｰｮ｣ｮｾ＾ｬｫｍＧｴ＼､ Ｑ ｨ＼ＢＢＢＧＱｴｴＢＧ｟ＮＮＮＮＮＮＮｐＢＧＢＢＢＢＢｾＭｓｏＥ＠

Aldo<Jughiht ....... 11"",. ... ＢＧＢＢＢﾰＢＧｙＭＭＭＮ＼Ｍ•ｾＢＢＮＮＮＮＮＮＮＮｩＢＧ＠ ........ pltlo<>-
ﾷＭﾷｾＭ .. -1ox ... tJ .. m.,o<<• ....... c...J.i.,t1><U ... !<'dS..O ...... .-...... N .... z..un.J,....iiht 
u ... ＮＮｊｋＬＬＮＭＮＮＬＬＮＬＮＮＮ ＮＬＮＮＬｾ｟ｌＮｩＮｩＮＭＮｯＧＬＮＮＮＮＬＮｗＮＮｐＢＧｕＮ＼ＬＮＬｨ＼ｌ＾ｴｰｬＩ•［ｲｵＬ｢Ｎｩｯ＼､ＢＧｴｨｴ＠

<""'f'O'lil.•-·"'"""'-
Thtt><h ....... ..,.,., ............. Ｍｌｬｵｮ＼ｬ＾＼､•ＮＮＮＮＬＬＮＮＮｦｵｬｾﾷﾷＧＢＢｐＢＧＭＭﾷＢＢＧＢＧｦＧＮＮＮＬＮ＠

wn.,,, '" 200\l. Mtt """""'!I ••bt.!·<Wt &... q...,.tt . .............., ..o<L 1hx w. P""" "'' W<tt..,,,.,.,, '""'" 
.......... ....,..,, ....... ,.,.,.. .... . i.. .. ·,..-d!,,...,..o.., .. ,......._,....-... i...i .. """'..,.,......t• 
_-_..,,,...r,,,.., .. ...,.,.,.,,,...,. .. ,..,:zo1s,.>1ho"""".,...._'"""'"""'"SUSl476_9.,.;n-
1n..i...c..-.p>ttJIOUSM21.l •,_•l><)'<>tb<ll::... 

..... ＺＺＺＮＮＺ］ｾＷＮＷＡＮＡＢＺＡＺＧＡｯＢＧＮＺＺＭＧＺＡＮＺＺＮｾ＠ It >l;,, ...... ....,_<d.....,·.-i --

n..1<>1. ........ g ....... -..m:...ny<1n<CK1o1U<J"" .................. ..-., 
-n>ll..._..UtoJttP...,._$69.00CJ.D(....,$88.00) 
- .. ·,c ... ｳＮＮＮＮＮＮＮｩｊ＾＼ＱＮｲｴｬＴＹｃｊＮｄＡｗＮＬｉｌＱｾ Ｎ ＰＰｊ＠

M.,.>ea.J.>SS Ttt•T"I': $24.00CAD(...,.l!.11.00) 
M.,.\ ......,..,..,,,.J><U.: l#OOCAD(,....$83.00) 

Ｑ Ｍ ｾＭﾷＭＭＢｬＢＢＧ＼､､ｵｯ＠ ........... -..ll:..l><dunl<puctno{:Z0\8 ... :><1747.7-.... 
-...-o{21"""''fWT'l"'""""rd-·"'f..c>J2017. c.a...a.. ..................... fot .. ｬｨＮｲ､ｾ＠
ｯｻＲＰ ｌ ＷｾＢＧＢＢＧＢＧＮＮＮＮＮＬＢＧＭｬﾫｊＧＢＢＢＮＮＮＮＮＮｴｾ＠

! . C>k:uLll<<-<<>mm<f<<_......,.,..... . ＮＮＮＮＮＮＬＮｯｻＬｯｵｌｾｩ＼Ｎｴ､ｴ＼ｰｯｭｯｊ＠ .. 

l . C>k:uLll< U...,.. o{.1<><"""' IOt •><• o{iht '-,...,_,..,.. -.i ...>Jn .. -,... nuJ< """.,...,.-
i;nt; ｛ｾＢＧ＠ ldtt1..ul pll<.,) 

ｾ Ｍ ｾｾｾＺ［［ＮＮＢＺＺＮＮ｡､ＮＮＺＮＮｾＢＧ Ｇ ＢＧＢｬＡＢｩ＾Ｇ＠ ... "'llP""·•AdlhO!do<"""o{'tw"'°"""'\ 

• •l><m."lu ＢＢＧＢＢＧＢＢＢＢＢＧＮＬＮＮｩＧＢＢＮＮＮｏｏ ｯ ｾ＾ｲ ｴ ｨ｢ ｯ Ａｴｯ＾ ＡｍＧｏｩｊ ［ｴＡｨ＼ＢＧﾰＢｌｬ＼ﾫｦｬ • ｈＢＧＧＢ＠

POINTERS I 
Ｆ ｾ ｾＺＺＺｩＭ［ｕＮＮｬｬｒｅｬ＾ｋｅｖｅｎＴＭｯｻＱｔＢＢＢＢＢＢＢＢＢＢＢｕａ ｕｐｬＮ ｕｓｾｾＮＮＬＭＮＮ＠

ＮＮＮＮＬＮｭＮ｢ｴｴＦＭＮＮＱＢＧＪＢ Ｍ ｬｮＮＮ｟ＢＢＧＭｆｃＮＮｗＮＮＱ＼ｴ､ｯ＼ｬ＼ｕｉｄＺ＼ｊＰＰＰ＼ＢＧｗｰ＼ｮｯｊＮｾＧｃＢＧＱｦｴＮＱ＼＾＠

ｭＮ Ｍｶ＾ｮＮ＾｢ｬｴ｣ｯ｡Ｌ ｐｾＱ＼＾ｕＮＮＮＮＮＬｰｯＱﾫ ＮｬＧｦｔＢＢＢＧＮＮＮＮＮＭｯｧｬＢＢＧｯＮｎ ｑ • ＮＭｴｴｯＮＮＬＮＮＮ＼＾＼＼ＪｵＭ

ＱＭＢＢＧｱｯｵｮｭｹＢＧＬ｟ＬＮＮＮｾＭＭｩｵＢＢＢＢＢＧＮＢＧＢＢＢＧＢＢＢＢＢＢｓ Ｎ ＱｄＭＭＮ•ＭＮＮＡ｡ｬｯＺＮｷｭＮＮｆＢＢＭＭ

Ａｅｬｾ＠ FC--.oos m 
VC •J0.001!3 CD 

P • 50.00(5J CD 
l'f'T • O(S CD 

ＨＲｚｉ ｑＭｾＳＲ＠ ...... 

Wb•""'>«w»ul.Mnlv1"><1'<nfo,,.,....-.o{M-o(J..-..:JOOO*'kl<.111"" 
bf_o{ ..... ,..,. ............. 7'"<""'f"'d"dtJqwt1<tfy' 

PMT •:!0000.00-. o•S; ｴ• ｾ Ｎ＠ P/Y • L C/Y Ｍ ｾ Ｎ＠ l /Y•7 

;•7•1.7S%•0.011S 

,.1.0175' - l•l .07185') - 1•0.0718:.9•7_185'N 

ｆｖＨＭＩ • ＲＰＰＰＰ Ｎ ＰＰｃｾｾｾＺ［＠
Ｑ
ＩＨＡＰＷＱＸＵＹＩ ＭＭ ＺＭＺＮＺＮｾ Ｎ ｾ＠

-20000.00(s.nml9)(1.011m) 

• 1\HU.1869(1.071839) 

Ｌｬ ｋ ｕｉｕｉ ｕｓｏｴｕｬｬｴ ｾ＠

ｲｯ｣ＮｎＢｭｯＮｬｴＩＨｓＮＮｐ Ｑ ｙ•ｬＮｃＯｙ • ｾ ＩＷ ｅＩ ｏ ｾ＠

ＲＰＰＰＰｃＡＺＺｊｅＡＩｳｾ＠ mm.7m I 

n..><cumul0!«1...i...Ji .... r .... ,.. ....... 112J7l7.7S 



XVI PRE FACE 

fo r all Exercises, R eview Exercises, and 
Self-Tests are included in the Instructor's 
Solutions M anual. An icon highlights 
information on the use of the BA II PLUS 
calculator. 

• Key Terms are introduced in the text in 
boldface type. A Glossary at the end of 
each chap ter li sts each term w ith its 
definit ion and a page reference to where 
the term was fir st defined in the chapter. 

• M ain Equati ons are highli ghted in the 
chapters and repeated in a Summary of 
Formulas at the ends of the chapters. 

• A list of the M ain Formulas can be found 
on the study card bound into this text. 

• An Exercise set is provided at the end of 
each section in every chapter. In additi on , 
each chapter contains a Review Exercise 
set and a Self-Test. Answers to all the 
odd- numbered Exerci ses, Revi ew 
Exercises, and Self-Tests are given at the 
back of the book. 
Al so include d in thi s edi t i o n are 
references to solved Examples in several 
chapters, w hich are provided at the end 
of key exercises. Students are d irected to 
specifi c examples so they can check 
their work and review fundamental 
problem types. 

• Exercises and R eview Exercises that are 
m arked with a @\ are also avail able on 
M yLab M ath. Students have endless 
opportunities to practise many of these 
questions with new data and values every 
time they use MyLab Math. 

• A set of Challenge Problems is provided 
in each chapter. T hese problems give users 
the opportunity to apply the skill s learned 
in the chapter to questions that are pitched 
at a higher level than the Exercises. 
Sixteen Case Studies are included in the 
book, at the end of each chapter. They 
present comprehensive reali sti c scenarios 
foll owed by a set of questions and ill ustrate 
som e of the important types of practical 
appli cati ons o f th e chapter materi al. 
Six teen additi onal case studies can be 
found on M yLab M ath . 

11.1 INTRODUCTION TO ANNUITIES 
A. Basic concepts 
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TECHNOLOGY RESOURCES 

Mylab Math 
MyLab Math from Pearson is the world's leading online resource in mathematics, 
integrating interactive homework, assessment, and media in a flexible, easy-to-use 
format. It provides engaging experiences that personalize, stim ulate, and measure 
learning for each student. And, it comes from an experienced partner with educational 
expertise and an eye on the future. 

To learn more about how MyLab Math combines proven learning applications with 
powerfu l assessment, v isit www.pearsonmylabandmaster ing.com or contact your 
Pearson representative. 

PEARSON ETEXT 
Pearson eText. T he Pearson eText gives students access to their textbook anytime, 
anywhere. In addition to note taking, highlighting, and bookmarking, the Pearson eText 
offers interactive and sharing features. Instructors can share their comments or highlights, 
and students can add their own, creating a tight community oflearners w ithin the class. 

LEARNING SOLUTIONS MANAGERS 
Pearson's Learning Solutions Managers work with faculty and campus course designers to 
ensure that Pearson technology products, assessment tools, and online course materials are 
tailored to meet and anticipate specific needs. This highly qualified team is dedicated to 
helping schools take full advantage of a wide range of educational resources, by assisting in 
the integration of a variety of instructional materials and media formats. Your local Pearson 
Education sales representative can provide you with more details on this service program. 

SUPPLEMENTS 
T he foll owing instructor supplements are available for downloading from a password-
protected section of Pearson Canada's online catalogue (catalogue. pearsoned. ea). 
N avigate to your book's catalogue page to view a li st of the available supplements. See 
your local sales representative for details and access. 

• An Instructor's Solutions Manual provides complete mathematical and calculator 
solutions to all the Exercises, Review Exercises, Self-Tests, Business Math News Box 
questions, Challenge Problems, and Case Studies in the textbook. 

• An Instr uctor's Resource Manual includes C hapter Overviews, Suggested Priority 
of Topics, C hapter Outlines, and cen tralized information on all the supplements 
available with the text . 

• PowerPoint® Lecture Slides present an outline of each chapter in the book, 
highlighting the major concepts taught. The presentation w il l include many of the 
figures and tables from the text and provides the instructor with a visually interesting 
summary of the enti re book. 

• Pearson's computerized test banks allow instructors to filter and select questions to 
create quizzes, tests or homework. Instructors can revise questions or add their own, 
and may be able to choose print or online options. T hese questions are also available 
in M icrosoft Word format. 

• A complete Answer Key will contain solutions for all of the exercise and self-test 
questions. 

• Excel Templates will allow instructors to assign a selection of Exercises and Review 
Exercises to be solved using Excel spreadsheets. 

• An Image Library will provide access to many of the figures and tables in the textbook. 
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D eveloped by Jean-Paul Olivier, based on the textbook authored by Kelly H alliday and 
Ali H assanlou 

Universal Principle of Rounding: W hen performing a sequence of operations, 
never round any interim solution until the final answer is achieved. Only apply round-
ing principles to the final answer. In terim solutions should only be rounded w here 
common practice would require rounding. 

Note: Due to space limitations, the textbook only shows the fir st 6 decimals 
(rounded) of any number. Star ting in C hapter 11, because the calculator display may 
not have suffi cient space for all 6 decimals, as many decimals as possible will be shown. 
However, the Universal Principle of Rounding still appli es. 

Part 0 Section 1.2 

1. For repeating decimals, use the notation of placing a period above the repeating 
sequence. E.g., t = 0.333333 .. . = 0.3 

2. For terminating decimals, if they terminate within the fir st 6 decimal places, then 
carry all the decimals in your final answer. 

3. For non- terminating decimals, round to 6 decimals unless specifi ed or logically 
sound to do so otherwise. If the final digits would be zeros, the zeros are generally 
not displayed. 

4. Calculations involv ing money are rounded to 2 decimals as their final answer. 
Interim solutions may be rounded to 2 decimals if the situation dictates (for example, 
if you w ithdraw money from an account) . If the calculation does not involve cents, 
it is optional to display the decimals. 

Section 1.3 

1. Calculations involving percentages will only involve 4 decimal positions since there 
are only 6 decimals in decimal format. 

Section 1.5 

1. H ourly rate calculati ons for salaried employees require that all the decimals should 
be carried until the final answer is achieved. If the solution is to express the hourly 
rate or overtime rate itself, then rounding to 2 decimals is appropriate. 

2. Overtime hourly wage rate calculations should carry all decimals of the overtime 
rate until the final answer is achieved. 

Sect ion 3.7 

1. Larger sums of money usually are involved in currency exchanges. T herefore, the 
two decimal rule for m oney is insuffi cient. To produce a more accurate result, 
currency exchange rates need to carry at least four decimals. 

2. It needs to be recognized that not all currencies utili ze the same decimals w hen 
expressing amounts. 

(a) Final currency amounts for the Canadian D oll ar, U.S. D ollar, Briti sh Pound, 
Euro, and Swiss Franc should be rounded to the standard two decimal places. 

(b) Final currency amounts for the Japanese Yen should be rounded to the nearest 
in teger, as there are no decimal amounts in their currency. 



XX STUDENT ' S REFERENCE GUID E TO ROUNDING AND SPECIAL NOTATI ONS 

3. Price per litre of gasoline is generally expressed to three decimal points ( 129. 9\t/ L 
= $1.299/L) 

Section 3.8 

1. As indexes are similar to percentages, an index will only have 4 decimals. 

Part • Section 5.1 

1. When calculating break-even units, remember that the solution is the minimum 
number of units that must be sold. As such , any decimals must be rounded upwards 
to the next integer, regardless of the actual value of the decimal. For exam ple, 38.05 
units means 39 units must be sold to at least break even. 

Section 7.20 

1. t is always an integer. It is important to note in this calculation that in most instances 
the interest (I) earned or charged to the account has been rounded to two decimals. 
This will cause the calculati on of t to be sli ghtly imprecise. Therefore, w hen 
calculating t it is possible that decimals close to an integer (such as 128.998 days or 
130.012 days) may show up. T hese decimals should be rounded to the nearest 
integer to correct for the rounded interest amount. 

Part • Section 9.20 

1. In determining when it is appropriate to round, it is important to recognize that if 
the money remains inside an account (deposit or loan), all of the decimals need to 
carry forward into the next calculation. For example, if a bank deposit of $2000 
earns 6% p.a. compounded monthly for 4 years, and then earns 7% p.a. compounded 
quarterly for three more years, then the money remained in the account the whole 
time. We can solve this in one step as foll ows: 

FV= 2000.00(1.005)48(1.0175) 12 = $3129.06 

O r two steps as follows: 

FV = 2000.00(1.005)48 = $2540.978322 

F V = 2540.978322(1.0175)12 = $3129.06 

Note that the fir st step is an interim calculation , fo r which we must carry forward 
all the decimals to the next step where the solution can then be rounded. 

(a) If money is withdrawn/ transferred from the account at any time, then only 2 
decimals can be carri ed forward to any further steps (since a currency payout 
can only involve 2 decimals). 

Section 9.4C 

1. In promissory notes, the FV solution in the fir st step must be rounded to 2 decimals 
before discounting as this is the amount of the debt that will be repaid on the 
maturity date. 

Section 9.58 

1. When calculating equivalent values for more than one payment, each payment is a 
separate transacti on (one could make each paym ent separate from any other 
paym ent) and therefore any equivalent value is rounded to two decimals before 
summing multiple payments. 
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Section 10.1 

1. When determining the n for non-annuity calculations (lump-sum amounts), 
generally the solution would not be rounded off since n can be fractional in nature 
(we can get 4.5632 quarters). 

(a) However, when n is discussed, the n may be simplified to 2 decimals so that it 
is easier to communicate. For example, if n = 5.998123 years this would mean 
a term of slightly under 6 years. H owever, w hen discussed it may be spoken 
simply as a term of 6.00 years. Alternatively if n = 17.559876 months this 
would mean a littl e more than half way through the 17th month. However, 
when discussed it may be spoken as a term of approximately 17.56 months. 

(b) An exception to this rule is when the n gets converted into days. As interest 
generally is no t accrued more than daily, a fraction of a day is not possible. The 
fraction shows up most likely due to rounding in the numbers being utilized in 
the calculation. Since we do not know how these numbers were rounded, it is 
appropriate for our purposes to round n to the nearest integer. 

Section 11 .5A 

1. When determ ining the n for annui ty calculations, remember that n represents 
the number of payments. Therefore, n must be a w hole number and should 
always be rounded upwards. Whether a partial or full payment is made, it is still a 
payment. For example, if n = 21.34 payments, this would indicate 21 full payments 
and a small er last payment (which is still a payment). T herefore, 22 payments are 
required. 

(a) In most cases, the payment (PMT) has been rounded to two decimals. This may 
cause insignifican t decimals to show up in the calculations. As a result, an 
exception to this rule would be when n is extremely close to a whole number. 
This would mean that no signi ficant digits show up in the fi rst two decimals. 
For example, if n = 23.001, it can be reasonably concluded that n is 23 payments 
since the 0.001 is probably a result of the rounded payment. 

Section 13.1 E 

1. W hen working with the n for an annuity due, n represents the number of payments 
and must be a whole number. Therefore, n will always round upward. However, it 
is important to distinguish whether the question is asking about the term of the 
annuity due or when the last payment of the annuity due occurs. 

(a) If the term is being asked, n can be used to figure out the timeline. For example, 
a yearly apartment rental agreement would have n = 12 monthly payments, 
thus the term ends 12 months from now. 

(b) If the last payment is being asked, n - 1 can be used to figure out the timeline. 
In the same example, the last rental payment would occur at the beginning of 
the 12th month. T he last payment would be 12 - 1 = 11 months from now. 

Section 14.1 

1. The payment must be rounded to the two decimal standard for currency. 

2. W hen constructing an amortization schedule, it is important to recognize that all 
numbers in the schedule need to be rounded to two decimals (since it is currency). 
However, since the money remains in the account at all times, all decimals are in 
fact being carried forward throughout. As such, calculated numbers may someti mes 
be off by a penny due to the rounding of the payment or the interest. 
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Section 15.1 

1. When determining the purchase price for a bond, it is important to carry all the 
decimals until the calculation is complete. When completing the calculation by 
formula, the present value of the bond's face value and interest payments along w ith 
any accrued interest must be calculated. For simplicity, the text shows each of these 
values rounded to two decimals and then summed to get the purchase price. 
R emember though that all decimals are being carri ed forward until the final answer. 

Section 15.5 

1. A sinking fund schedule has the same characteristics as an amor tization schedule 
and may also experience a penny difference due to the rounding of the payment or 
the interest. 

Section 16.1 

1. When making choices between vari ous alternatives, it is suffi cient to calculate 
answers rounded to the nearest dollar. There are two rationales for this. First, in 
most cases future cash fl ows are not entirely certain (they are estimates) and therefore 
may be sli ghtly inaccurate themselves. Second, as cents have littl e value, most 
decisions would not be based on cents difference; rather decisions would be based 
on dollars difference. 

Section 16.2 

1. In choosing w hether to accept or reject a contract using the net present value 
method, remember that future cash fl ows are estimates. Therefore, when an NPV is 
calculated that is within $500 of $0, it can be said that the result does not provide a 
clear signal to accept or reject. Although the desired rate of return has barely been 
met (or not), this may be a result of the estimated cash fl ows. In this case, a closer 
examinati on of the estimates to determine their accuracy may be required before 
any decision could be made. 

Section 16.3 

1. Performance indexes are generally rounded to one decimal in percentage fo rmat. 

2. This unknown rate of return (d) is generally rounded to 2 decimals in percentage 
format. 

3. A rate of return is generally rounded to one decimal in percentage format. 
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1 
Review of Ar ithmeti c 

2 
Review of Basic Algebra 

3 
Ratio , Propo rtion , 
and Perc ent 

4 
Li near Systems 

The first four chapters and Appendix I call upon students to activate prior knowledge 
learned in their earlier mathematics courses. As such, Part 1 is intended to provide an 
opportunity to review arithmetic and algebraic processes and to apply these skills in 
relevant business situations in fields such as accounting, finance, marketing, human 
resources, and management. 

Chapter 1 covers the basics of arithmetic operations. In this chapter you will learn 
how to set up equivalent fractions, convert fractions and mixed numbers into decimals 
and percents, evaluate complex fractions, reduce fractions to lowest terms, and simplify 
expressions using the rules of the order of operations. 

Calculating percents is introduced early because, from a practical standpoint, it is 
often necessary to convert a percent to a decimal when performing arithmetic calcula-
tions or using a calculator. 

Applications involving payroll, commissions, GST, PST, HST, and property taxes 
call upon the use of these basic arithmetical operations and percentages. With respect to 
payroll, you will be able to calculate regular pay, overtime pay, and total pay. The text 
illustrates how to calculate straight commission, graduated commission (sliding scale), 
and salary plus commission as part of a complete discussion on gross earnings. 

C hapter 2 reviews the basics of algebra, including simplifying algebraic expressions, 
evaluating algebraic expressions by substituting numbers into the variables, solving alge-
braic equations, and creating and solving word problems. Examples show how positive, 
negative, fractional, and zero exponents are defined. The study of terms involving posi-
tive, negative, and zero exponents serves as a prelude to the introduction oflogarithms. 
Logarithms are useful in solving equations in which the unknown is an exponent. These 
expressions involving exponents appear in the study of compound interest developed 
later in the text. 

Problems involving ratios, proportions, and percents abound in the field of business, 
and so in Chapter 3 you will learn how to use ratios to solve allocation and equivalence 
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problems. Exchange rate comparisons and the Consumer Price Index (CPI) examples 
in the chapter demonstrate practical applications of proportions. Discounts, interest 
rates, growth in earnings, and wages all use percentages. 

Chapter 4 deals with linear equations and systems of two simultaneous linear equa-
tions in two variables. The algebraic elimination method is demonstrated for solving a 
system of two linear equations. The rectangular coordinate system is introduced, and an 
ordered pair is defined. You will learn how to set up a table of ordered pairs that can be 
used to graph a linear equation. The slope-intercept form of the linear equation is 
introduced, and special cases are discussed. You will learn how to develop a linear equa-
tion to describe a relationship between two variables and how to set up a system of 
linear equations to solve word problems involving two variables. 

The Universal Principle of Rounding applies in Part 1 of the textbook. When 
performing a sequence of operations, never round any interim solution until the final 
answer is achieved. Apply rounding principles only to the final answer. Interim solu-
tions should only be rounded where common practice would require rounding. 

Note, however, that due to space limitations, the textbook shows only the first six 
decimals (rounded) of any number. 

Some specific rounding guidelines for Part 1: Business problems throughout 
the textbook often involve money values so the rounding for final answers needs to be 
done to the cent; that is, to two decimal places. However, because larger sums of money 
usually are involved in currency exchanges, the two-decimal rule is insufficient. To pro-
duce a more accurate result, currency exchange rates used in Chapter 3 need to carry at 
least four decimals. Also, note that in Chapter 3, price per litre of gasoline is generally 
expressed to three decimal points (129.9 cents = $1.299 / L) . 

While different methods of rounding are used, for most business purposes the fol-
lowing procedure is suitable: 

1. If the first digit in the group of decimal digits that is to be dropped is 5 or 
greater, the last digit retained is increased by 1. 

2. If the first digit in the group of decimal digits that is to be dropped is 4 or less, 
the last digit retained is left unchanged. 



Objectives are a "roadmap" 
showing what will be cov-
ered and what is especial ly 
important in each chapter. 

Upon completing this chapter, you will be able to do the following: 

O Simplify arithmetic expressions using the basic order of 
operations. 

f) Determine equiva lent fractions, and convert fractions to 
decimals, decimals to percents, and vice versa. 

8 Through problem solving, compute simple arithmetic and 
weighted averages. 

O Determine gross earn ings for employees remunerated by the 
payment of sa laries, hourly wages, or commiss ions. 

0 Through problem solving, compute GST, HST, PST, sales taxes, 
and property taxes. 

Each chapter opens with 
a description of a famil-
iar situation to help you 
understand the practi-
cal applications of the 
material to follow. 

Being able to perform arithmetic calculations is important in today's business environment. 

Arithmetic is used in planning, forecasting, purchasing, contracting, compensation , and 

many other aspects of business. Competence in problem solving, including calculation on aver-

ages, is essential. When you employ people in operating a business, you must determine the 

r-+ amounts to pay them in the form of salaries or wages, and you must deduct and pay payroll taxes 

such as Canada Pension Plan, Employment Insurance, and employee income taxes. You are respon-

sible for paying your employees and submitting the tax amounts to the federal government. 

Operating a business also means that you must determine the amount of goods and services tax 

(GST) or harmonized sales tax (HST) to collect on almost everything you sell. The amount you must 

remit to the federal government, or the refund you are entitled to, is ca lculated on the basis of the 

GST or HST you pay when you make purchases of goods and services. By using arithmetic and 

problem-solving approaches in this chapter, you will be ab le to determine the amounts owed. 
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INTRODUCTION 
T he basics of fraction, decimal, and percent conversions are vital skills for dealing with 
situations you may face, not only as a small-business owner but also as a consumer and 
investor. Although calculators and computers are commonly used when performing 
arithmetic operations, to be able to solve more complex business problems modelled 
using algebra (and calculus), it is important to be skilled at the process of conversion 
between number forms, the rounding of answers, and the correct order of operations. 
(Appendix II at the back of the text provides basic operations for three common prepro-
grammed financial calculator models.) 

1.1 BASICS OF ARITHMETIC 
A. The basic order of operations 

Boldfaced words are Key 
Terms that are explained 
here and defined in the 
Glossary section at the end 
of the chapter. 

Numerous examples, often 
with worked-out Solutions, 
offer you easy-to-follow, 
step-by-step instructions. 

! 
EXAMPLE 1.lA 

To ensure that arithmetic calculations are performed consistently, we must follow the 
-+order of operations. 

If an arithmetic expression contains brackets, exponents, multipli cation, division, 
addition, and subtraction, we use the following procedure: 

1. Perform all operations inside a bracket first (the operations inside the bracket must 
be performed in proper order). 

2. Perform exponents. 

3. Perform multiplication and division. 

4. Perform addition and subtraction. 

T he following "BEDMAS" rule might help you to more easily remember the order of 
operations: 

B 

Brackets 

E 

Exponents 

D 

Division 

M 

Multiplication 

A 

Add ition 

s 
Subtraction 

(i) (9 - 4) x 2 = 5 x 2 = 10------work inside the bracket first 

(ii) 9 - 4 x 2 = 9 - 8 = 1 do multiplication before subtraction 

(iii) 18 -:- 6 + 3 x 2 = 3 + 6 = 9 do division and multiplication 
before adding 

(iv) ( 13 + 5) -:- 6 - 3 = 18 -:- 6 - 3 ----work inside the bracket first , then do 
= 3 - 3 division before subtraction 
=O 

(v) 18 -:- ( 6 + 3) X 2 = 18 -:- 9 X 2 ----work inside the bracket first , then do 
= 2 x 2 division and multiplication in 
=4 order 

(vi) 18 -:- (3 X 2) + 3 = 18 -:- 6 + 3 ----work inside the bracket first, then 
= 3 + 3 divide before adding 
= 6 

(vii ) 8(9 - 4) - 4(12 - 5) = 8(5) - 4(7)--work inside the brackets first, then 
= 40 - 28 multiply before subtracting 
= 12 
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12 - 4 
(viii) -

6
-_-

2
- = (12 - 4) + (6 - 2)-------- the fraction line indi-

cates brackets as well 
=S+4 as division 
=2 

(ix) 12S + (2 x 4 )2 - 3 = 12S + S2 - 3 ------work inside the bracket 
= 12S + 64 - 3 first, do the exponent, 
= 2 - 3 then divide before 
= -1 subtracting 

(x) 12S + (2 X 42) - 3 = 12S + (2 X 16) - 3 start inside the bracket 
= 12S + 32 - 3 and do the exponent 
= 4 - 3 first, then multiply, then 
= 1 divide before subtracting 

(xi) 12- 5[S - 2(9-3)] + 2 = 12- 5[S - 2(6) ] + 2 - workinsidethesquare 
= 12 - 5[ s - 12 J + 2 bracket first, then multiply 
= 12 - 5[ -4 J 7 2 before dividing by 2 

= 12 + 20 7 2 
= 12 + 10 
= 22 

(xii) Sa + 3[ 10 - (2a + 1) ] = Sa+ 3[ 10 - (2a + 1) ] -- work inside the square 
= Sa + 3[ 10 - 2a - 1 J bracket first, then 
= Sa + 3[ 9 - 2a J multiply by 3 before 
= Sa + 27 - 6a combining like terms 

= 2a + 27 

EXERCISE 1.1 Ａ ｾ＠ Mylab Math 

Evaluate each of the foll owing. 

@l t. 12 + 6 7 3 

For questions with a globe @l 3. (7 + 4) X 5 - 2 
icon, vis it Myl ab Math to • 
practise as often as you __J 
want.The guided solutions 5. 6(7- 2) - 3(5 - 3) 
help you determine an 
answerstepbystep. 7. 4(S - 5)2 - 5(3 + 22) 

9. 250(1 + O.OS) 10 

11. 30 x 600 - 2500 - 12 x 600 

13. 15 - 7 + 6(2 + 3) 7 3 

15. (1 - 0.7) - 4 x 20 7 5 

17.7a-6[4-(3a+6)] 

Each section in the chap-
ter ends with an exercise 

@l 2. ( 3 X S _ 6) 7 2 that allows you to review 
and apply what you've just 

4. 5 X 3 + 2 X 4 +-- learned. And you ca n find 
the solutions to the odd-

20 - 16 
6.---

15 + 5 
numbered exercises at the 
back of the text. 

8. (3 x 4 - 2)2 + (2 - 2 x 72) 

10. (1 + 0.04)4 - 1 

12. 1 - [ (1 - 0.40) (1 - 0.25)(1 - 0.05) J 
14. 16 7 2 x 4 + 6(4 + 2) 

16. 50[ (1- 0.2)(1- 0.175)(1-0.04)] 

18. 6a + 4b + 2(16 - 2a + b) 
Reference Exa mple 1.lA 

i'" 
References to examples 
di rect you back to the chap-
ter for help in answering 
the questions. 


