


		  Preface … xi
		  Student’s Reference Guide to Rounding and Special Notations … xix

	 Part    1	 Mathematics Fundamentals and Business Applications … 2

	 1	 Review of Arithmetic … 4

	 2	 Review of Basic Algebra … 45

	 3	 Ratio, Proportion, and Percent … 95

	 4	 Linear Systems … 142

	 Part    2	 Mathematics of Business and Management … 188

	 5	 Cost-Volume-Profit Analysis and Break-Even … 190

	 6	 Trade Discounts, Cash Discounts, Markup, and Markdown … 220

	 7	 Simple Interest … 267

	 8	 Simple Interest Applications … 301

	 Part    3	 Mathematics of Finance and Investment … 333

	 9	 Compound Interest—Future Value and Present Value … 336

	10	 Compound Interest—Further Topics … 389

	11	 Ordinary Simple Annuities … 417

	12	 Ordinary General Annuities … 462

	13	 Annuities Due, Deferred Annuities, and Perpetuities … 493

	14	 Amortization of Loans, Including Residential Mortgages … 548

	15	 Bond Valuation and Sinking Funds … 602

	16	 Investment Decision Applications … 650

Appendix I: Further Review of Basic Algebra … 691

Appendix II: �Instructions and Tips for Three Preprogrammed Financial  
Calculator Models … 704

Answers to Odd-Numbered Problems, Review Exercises,  
  and Self-Tests … 717

Index … 734

BRIEF CONTENTS

A01_HUMM5015_12_SE_FM.indd   5 12/09/19   3:45 PM



CONTENTS

Preface … xi
Student’s Reference Guide to Rounding and Special Notations … xix

	 Part    1	 Mathematics Fundamentals and Business Applications … 2

	 1	 Review of Arithmetic … 4

	 1.1	 Basics of Arithmetic … 5
	 1.2	 Fractions … 7
	 1.3	 Percent … 13
	 1.4	 Applications—Averages … 17
	 1.5	 Applications—Payroll … 24
	 1.6	 Applications—Taxes … 32

BUSINESS MATH NEWS … 37

Review Exercise … 38
Self-Test … 40
Challenge Problems … 41
Case Study  Businesses and the GST/HST … 42
Glossary … 43

	 2	 Review of Basic Algebra … 45

	 2.1	 Simplification of Algebraic Expressions … 46
	 2.2	 Integral Exponents … 53
	 2.3	 Fractional Exponents … 61
	 2.4	 Logarithms—Basic Aspects … 64

BUSINESS MATH NEWS … 71

	 2.5	 Solving Basic Equations … 72
	 2.6	 Solving Equations Involving Algebraic Simplification … 77
	 2.7	 Solving Word Problems … 82

Review Exercise … 88
Self-Test … 90
Challenge Problems … 91
Case Study  Investing in a Tax-Free Savings Account … 92
Summary of Formulas … 92
Glossary … 94

	 3	 Ratio, Proportion, and Percent … 95

	 3.1	 Ratios … 96
	 3.2	 Proportions … 101
	 3.3	 The Basic Percentage Problem … 107
	 3.4	 Problems Involving Increase or Decrease … 115
	 3.5	 Problems Involving Percent … 120

BUSINESS MATH NEWS … 124

	 3.6	 Applications—Currency Conversions … 127
	 3.7	 Applications—Index Numbers … 131
	 3.8	 Applications—Personal Income Taxes … 134

A01_HUMM5015_12_SE_FM.indd   6 14/09/19   3:10 PM



C o n t e n t s vii

Review Exercise … 136
Self-Test … 138
Challenge Problems … 139
Case Study  The Business of Taxes … 140
Summary of Formulas … 141
Glossary … 141

	 4	 Linear Systems … 142

	 4.1	 Graphing Linear Equations  … 143
	 4.2	 Graphing Linear Systems of Equations in Two Variables  … 155 
	 4.3	 Algebraic Solution of Systems of Linear Equations in Two Variables  … 159 

BUSINESS MATH NEWS … 166

	 4.4	 Problem Solving … 167
	 4.5	 Graphing Inequalities … 172
	 4.6	 Problem Solving … 178

Review Exercise … 180
Self-Test … 181
Challenge Problems … 181
Case Study   Determining the Right Combination … 182
Summary of Formulas … 183
Glossary … 183

	 Part 1  Comprehensive Case … 184

	 Part    2	 Mathematics of Business and Management … 188

	 5	 Cost-Volume-Profit Analysis and Break-Even … 190

	 5.1	 Cost-Volume-Profit Analysis and Break-Even Charts … 191
	 5.2	 Contribution Margin and Contribution Rate … 206
	 5.3	 Effects of Changes to Cost-Volume-Profit … 210

BUSINESS MATH NEWS … 214

Review Exercise … 215
Self-Test … 216
Challenge Problems … 217
Case Study  Segway Tours … 217
Summary of Formulas … 218
Glossary … 219

	 6	 Trade Discounts, Cash Discounts, Markup, and Markdown … 220

	 6.1	 Determining Cost with Trade Discounts … 222
	 6.2	 Payment Terms and Cash Discounts … 230
	 6.3	 Markup … 238
	 6.4	 Markdown … 246
	 6.5	 Integrated Problems … 252

BUSINESS MATH NEWS … 259

Review Exercise … 260
Self-Test … 262
Challenge Problems … 263
Case Study  Focusing on Prices … 263
Summary of Formulas … 264
Glossary … 265

A01_HUMM5015_12_SE_FM.indd   7 02/09/19   2:21 PM



C o n t e n t sviii

	 7	 Simple Interest … 267

	 7.1	 Calculating the Amount of Simple Interest … 268
	 7.2	 Calculating the Principal, Rate, or Time … 274
	 7.3	 Computing Future Value (Maturity Value) … 279
	 7.4	 Calculating the Principal (Present Value) … 283
	 7.5	 Computing Equivalent Values … 285

BUSINESS MATH NEWS … 294

Review Exercise … 297
Self-Test … 298
Challenge Problems … 298
Case Study  Cost of Financing: Pay Now or Pay Later … 299
Summary of Formulas … 300
Glossary … 300

	 8	 Simple Interest Applications … 301

	 8.1	 Promissory Notes … 302
	 8.2	 Treasury Bills and Commercial Paper … 309
	 8.3	 Demand Loans … 312
	 8.4	 Lines of Credit and Simple Interest Loans … 315
	 8.5	 Loan Repayment Schedules … 319

BUSINESS MATH NEWS … 324

Review Exercise … 325
Self-Test … 326
Challenge Problems … 327
Case Study  Debt Consolidation … 327
Summary of Formulas … 328
Glossary … 329

	 Part 2  Comprehensive Case … 330

	 Part    3 	 Mathematics of Finance and Investment … 333

	 9	 Compound Interest—Future Value and Present Value … 336

	 9.1	 Basic Concepts and Calculations … 337
	 9.2	 Using the Future Value Formula of a Compound Amount  

FV = PV 11 + i2n … 344
	 9.3	 Present Value and Compound Discount … 356
	 9.4	 Application—Discounting Negotiable Financial Instruments  

at Compound Interest … 362

BUSINESS MATH NEWS … 368

	 9.5	 Equivalent Values … 369
Review Exercise … 384
Self-Test … 385
Challenge Problems … 386
Case Study  Planning Ahead … 387
Summary of Formulas … 388
Glossary … 388

	10	 Compound Interest—Further Topics … 389

	 10.1	 Determining n and Related Problems … 390
	 10.2	 Calculating i and Related Problems … 398

A01_HUMM5015_12_SE_FM.indd   8 02/09/19   2:21 PM



C o n t e n t s ix

	 10.3	 Effective and Equivalent Interest Rates … 402

BUSINESS MATH NEWS … 412

Review Exercise … 413
Self-Test … 414
Challenge Problems … 414
Case Study  Comparing Car Loans … 415
Summary of Formulas … 415
Glossary … 416

	11	 Ordinary Simple Annuities … 417

	 11.1	 Introduction to Annuities … 418
	 11.2	 Ordinary Simple Annuity—Calculating Future Value FV … 421
	 11.3	 Ordinary Simple Annuity—Calculating Present Value PV … 431
	 11.4	 Ordinary Simple Annuities—Determining the Periodic Payment PMT … 442
	 11.5	 Determining the Term n of an Annuity … 448

BUSINESS MATH NEWS … 454

	 11.6	 Calculating the Periodic Rate of Interest i Using Preprogrammed Financial 
Calculators … 455

Review Exercise … 457
Self-Test … 458
Challenge Problems … 458
Case Study  Getting the Picture … 459
Summary of Formulas … 460
Glossary … 461

	12	 Ordinary General Annuities … 462

	 12.1	 Ordinary General Annuities—Calculating the Future Value FV … 463
	 12.2	 Ordinary General Annuities—Calculating the Present Value PV … 471
	 12.3	 Ordinary General Annuities—Determining the Periodic Payment PMT … 473
	 12.4	 Ordinary General Annuities—Determining the Term n … 476
	 12.5	 Ordinary General Annuities—Calculating the Periodic Interest Rate i … 480

BUSINESS MATH NEWS … 480

	 12.6	 Constant-Growth Annuities … 482
Review Exercise … 488
Self-Test … 489
Challenge Problems … 490
Case Study  Vehicle Cash-Back Incentives … 490
Summary of Formulas … 491
Glossary … 492

	13	 Annuities Due, Deferred Annuities, and Perpetuities … 493

	 13.1	 Simple Annuities Due … 494
	 13.2	 General Annuities Due … 508

BUSINESS MATH NEWS … 515

	 13.3	 Ordinary Deferred Annuities … 516
	 13.4	 Deferred Annuities Due … 525
	 13.5	 Perpetuities … 533

Review Exercise … 541
Self-Test … 543
Challenge Problems … 545

A01_HUMM5015_12_SE_FM.indd   9 02/09/19   2:21 PM



C o n t e n t sx

Case Study  Planning for University … 545
Summary of Formulas … 546
Glossary … 547

	14	 Amortization of Loans, Including Residential Mortgages … 548

	 14.1	 Amortization Involving Simple Annuities … 549
	 14.2	 Amortization Involving General Annuities … 569
	 14.3	 Determining the Size of the Final Payment … 576
	 14.4	 Residential Mortgages in Canada … 584

BUSINESS MATH NEWS … 591

Review Exercise … 596
Self-Test … 598
Challenge Problems … 599
Case Study  Managing a Mortgage … 599
Summary of Formulas … 600
Glossary … 600

	15	 Bond Valuation and Sinking Funds … 602

	 15.1	 Purchase Price of Bonds … 603
	 15.2	 Purchase Price of a Bond When Market Rate Does Not  

Equal Bond Rate … 604

BUSINESS MATH NEWS … 620

	 15.3	 Bond Schedules … 621
	 15.4	 Determining the Yield Rate … 627
	 15.5	 Sinking Funds … 629

Review Exercise … 643
Self-Test … 646
Challenge Problems … 647
Case Study  Raising Capital Through Bonds … 647
Summary of Formulas … 648
Glossary … 649

	16	 Investment Decision Applications … 650

	 16.1	 Discounted Cash Flow … 651
	 16.2	 Net Present Value … 659

BUSINESS MATH NEWS … 670

	 16.3	 Rate of Return on Investment … 671
Review Exercise … 683
Self-Test … 684
Challenge Problems … 685
Case Study  To Lease or Not to Lease? … 686
Summary of Formulas … 686
Glossary … 687

	 Part 3  Comprehensive Case … 688

Appendix I:	 Further Review of Basic Algebra … 691
Appendix II:	 Instructions and Tips for Three Preprogrammed  

Financial Calculator Models … 704

Answers to Odd-Numbered Problems, Review Exercises, and Self-Tests … 717

Index … 734

A01_HUMM5015_12_SE_FM.indd   10 02/09/19   2:21 PM



PREFACE

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

The primary objective of the text is to increase the student’s knowledge and skill in 
the solution of practical financial and operational problems encountered in operating a 
business.

ORGANIZATION
Contemporary Business Mathematics with Canadian Applications is a teaching text using 
problem-identification and problem-solving approaches. The systematic 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 followed by 
practice exercises containing numerous drill 
questions and application problems. At the end of 
each chapter, Review Exercises, Self-Test, 
Challenge Problems, and a Case Study integrate 
the material presented.

The first four chapters and Appendix I 
(Further Review of Basic Algebra) are intended 
for students with little or no background in algebra 
and provide an opportunity to review arithmetic 
and algebraic processes.

The text is based on Canadian practice, and reflects current trends using available 
technology—specifically the availability of preprogrammed financial calculators. 
Students using this book should have access to calculators having a power function and 
a natural logarithm function. The use of such calculators eliminates the constraints 
associated with manually calculating results using formulas.

In solving 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. Using the memory functions of the calculator 
enables the student to retain such non-rounded values.

When using the memory, the student needs to be aware that the number of digits 
retained in the registers of the calculator is greater than the number of digits displayed. 
Depending on whether the memory or the displayed digits are used, slight differences 
may occur.

Students are encouraged to use preprogrammed financial calculators. The use of 
these preprogrammed calculators facilitates the solving of most financial problems and is 
demonstrated extensively in Chapters 9 to 16.

342 C H A P T E R  9  C O M P O U N D  I N T E R E S T — F U T U R E  V A L U E  A N D  P R E S E N T  V A L U E

E. Setting up the compounding factor (1 1 i )n

The compounding (accumulation) factor 11 + i2n can be set up by first determining i and n 
and then substituting i and n in the general form of the factor, 11 + i2n. The yx key on 
the calculator can be used to calculate the value of 11 + i2n.

Many students have difficulty determining the value of m when compounding is stated as “quar-
terly.” This term means that interest is compounded every quarter of a year. Since there are four 
quarters in a year, the number of compounding periods per year, m, is 4, each quarter of a year being 
3 months in length. The value of m is never 3.

POINTERS 

&PITFALLS

 EXAMPLE 9.1C Set up the compounding factor 11 + i2n for

 (i) 5% compounded annually for 14 years;

 (ii) 7% compounded semi-annually for 15 years;

 (iii) 12% compounded quarterly for 12.5 years;

 (iv) 10.5% compounded monthly for 10.75 years;

 (v) 8% compounded quarterly for 30 months;

 (vi) 9.5% compounded semi-annually for 42 months;

 (vii) 5.8% compounded daily for 2 years.

 (viii) 17% compounded weekly for 6 years.

 SOLUTION i m n (1 1 i )n

(i) 5% = 0.05 1 14112 = 14 11 + 0.05214 = 1.0514

(ii) 7% , 2 = 0.035 2 15122 = 30 11 + 0.035230 = 1.03530

(iii) 12% , 4 = 0.03 4 12.5142 = 50 11 + 0.03250 = 1.0350

(iv) 10.5% , 12 = 0.00875 12 10.751122 = 129 11 + 0.008752129 = 1.00875129

(v) 8% , 4 = 0.02 4 30>12142 = 10 11 + 0.02210 = 1.0210

(vi) 9.5% , 2 = 0.0475 2 42>12122 = 7 11 + 0.047527 = 1.04757

(vii) 5.8% , 365 = 0.000159* 365 213652 = 730 11 + 0.058>3652730 = 11.000159*2730

(viii) 17% , 52 = 0.003269* 52 61522 = 312 11 + 0.17>522312 = 11.003269*2312

*rounded

F. Calculating the numerical value of the compounding factor (1 1 i )n

The numerical value of the compounding factor, 11 + i2n, can now be computed using 
an electronic calculator. For calculators equipped with the exponential function feature 

yx   , the numerical value of the compounding factor can be computed directly.

  S T E P  1  Enter the numerical value of 11 + i2 in the keyboard. Tip: enter i and then add 1.

  S T E P  2  Press the exponential function key yx   .

  S T E P  3  Enter the numerical value of n in the keyboard.
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  S T E P  4  Press 5  .

  S T E P  5  Read the answer in the display. Continue calculating or save as needed.

The numerical values of the compounding factors in Example 9.1C are obtained as follows:

(i) (ii) (iii) (iv) (v) (vi) (vii)

 S T E P  1 enter 1 + 0.05 1 + 0.07>2 1 + 0.12>4 1 + 0.105>12 1 + 0.08>4 1 + 0.095>2 1 + 0.058>365

 S T E P  2 Press yx yx yx yx yx yx yx

 S T E P  3 enter 14 30 50 129 10 7 730

 S T E P  4 Press 5 5 5 5 5 5 5

 S T E P  5 Read 1.979932 2.806794 4.383906 3.076647 1.218994 1.383816 1.122986

Note: Do not be concerned if your calculator shows a difference in the last decimal. 
There is no error. It reflects the precision of the calculator and the number of decimal 
places formatted to show on the display of the calculator.

For example, if your calculator has been set to show only two decimal places, it will 
automatically round the answer to (i) above to 1.98. If you were to continue calculating 
without clearing your calculator, it would use the non-rounding number in the further 
calculations. This is the recommended method for calculating using rounded numbers.

With the increasing use of calculators, computers, and other devices, the two 
 traditional methods of determining the compounding factor 11 + i2n—logarithms and 
tables—are seldom used. Neither method is used in this text.

EXERCISE 9.1  MyLab Math

A. Determine m, i, and n for each of the following.

 1. 12% compounded annually for five years

 2. 7.4% compounded semi-annually for eight years

 3. 5.5% compounded quarterly for nine years

 4. 7% compounded monthly for four years

 5. 11.5% compounded semi-annually for 13.5 years

 6. 4.8% compounded quarterly for 53>4 years

 7. 8% compounded monthly for 12.5 years

 8. 10.75% compounded quarterly for three years and nine months

 9. 12.25% compounded semi-annually for 54 months

 10. 8.1% compounded monthly for 15.5 years

B.   1. For a sum of money invested at 10% compounded quarterly for 12 years, state
(a) the nominal annual rate of interest (  j);
(b) the number of compounding periods per year (m);
(c) the periodic rate of interest (i);
(d) the number of compounding periods in the term (n);
(e) the compounding factor 11 + i2n;
(f  ) the numerical value of the compounding factor.
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P r e f a c exii

NEW TO THIS EDITION
The Twelfth Edition of Hummelbrunner/Halliday/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.

•	 This 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 Pitfalls 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.

•	 The cost data in the main example for explaining break-even analysis in Chapter 5 
have been revised to eliminate confusion and help students understand various 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 reflect 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. Help references have been expanded to link selected exercises to solved 
examples.

Specifically, in Chapter 1 (Review of Arithmetic), prices, salaries, and wages have 
been updated. Revised rates and calculations for GST/PST/HST 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 Chapter 1. The Business Math 
News 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 Pitfalls clarify these fundamental approaches. Language and 
math scaffolding 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 simplified.

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 Math News Box 
highlights the variability of apartment rental rates in major Canadian cities.

In Chapter 4 (Linear Systems), the order of the first three subsections has been 
changed to first introduce graphing linear equations and then explain algebraic solutions 
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P r e f a c e xiii

to linear systems in two variables. The substitution and elimination methods for solving 
the point of intersection of two linear systems has been emphasized.

The order of Chapter 5 and Chapter 6, which was switched in the Tenth Edition, 
is retained to improve the flow of content from Linear Systems (Chapter 4) to Cost-
Volume-Profit Analysis and Break-Even (Chapter 5). This chapter has been changed 
significantly 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 Chapter 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 simplified approach for calculating break-even.

Chapter 6 (Trade Discounts, Cash Discounts, Markup, and Markdown) explanations 
and diagrams have been revised to clarify key concepts. Pointers and Pitfalls 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” specific variables have been replaced by more 
mathematical language such as “solve,” “calculate,” and “determine.”

In Chapter 7 (Simple Interest), a new Business Math News Box outlining the 
perils of “buy now, pay later” plans has replaced an outdated box based on the Canada 
Savings Bond Program. Dates 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 Applications), a new opening vignette leaves way for 
a Business Math News 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 interest 
rates have been updated to reflect 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 
simplified. The relationship between n and m has been clarified. Additional examples 
and questions using weekly and bi-weekly compounding periods have been included, 
along with questions featuring changing interest rates. A new Business Math News Box 
using data for fixed- and variable-rate Guaranteed Investment Certificates (GICs) 
provides examples of escalating interest rates.

In Chapter 10 (Compound Interest—Further Topics), formula rearrangement is 
emphasized. A Pointers and Pitfalls box has been added to explain how to calculate the 
“true cost” of borrowing. Drill questions from previous editions 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 Pitfalls boxes have been added to help students set up 
equations 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 Math News Boxes feature 
credit card minimum payment myths and whether or not it is better to lease or buy a car.

In Chapter 13 (Annuities Due, Deferred Annuities, and Perpetuities), explanations, 
diagrams, and calculations for annuities due are simplified. New examples with diagrams 
have been added, including reference to investments in preferred shares. New Pointers 
and Pitfalls 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 (Amortization of Loans, Including Residential Mortgages), a new 
section with a diagram develops the skills to calculate the interest, principal, and balance 
for a period, and bridges between calculating the payment and constructing the 
amortization schedule. The introduction to residential mortgages has been updated to 
reflect 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 Chapter 15. Examples and exercises have been reordered and 
clarified 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, with 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 payment 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 corporations 
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. 
Repetitive calculator instructions have been eliminated. Computing the Rate of Return 
by manual methods has been condensed and new visuals have been added. Instructions 
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. The 
questions within each case study have been separated by chapter or group of chapters to 
facilitate the use of these case studies by those institutions that include only some of the 
topics in their course syllabus. With the questions separated and identified by chapter, 
these institutions can use part of the case study in their courses.

Part 1 Mathematics Fundamentals and Business Applications
Til Debt Do 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 Mathematics of Business and Management
A sporting equipment manufacturer and retailer, SportZ Ltd., is based in Alberta. 
Questions for each of Chapters 5–8 are included.

Part 3 Mathematics of Finance and Investment
Based in Ontario, Lux Resources Group, Inc., rents and sells construction equipment. 
Questions for each of Chapters 9–16 are included.

In general, interest rates used reflect the current economic climate in Canada. 
Calculator tips and solutions have been updated or clarified. Spreadsheet instructions 
and Internet website references have been updated. Pitfalls and Pointers have been 
included to assist in performing tasks and interpreting word problems, and sections have 
been rewritten to clarify the explanations. Many more word problems have been added 
and references to solved examples increased. Business Math News Boxes and Case Studies 
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•	 Any preprogrammed financial calculator may 
be used, but this 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 
10bII+ financial calculators.

•	 Each part opens with 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, allowing students to see 
which aspects of the chapter they have mastered.

•	 Each chapter opens with a description 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 material 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, 
offer ing easy-to-follow, step-by-step 
instructions.

C h A P T e r  5  C o S T- V o l u M e - P r o F i T  A N A ly S i S  A N d  B r e A k - e V e N204

You can use the BREAKEVEN function of a Texas Instrument BA II PLUS financial calculator to deter-
mine the break-even point. In this function, FC refers to the total fixed cost for the period, VC refers to 
the unit variable cost, P refers to the unit price, PFT is the resulting profit, and Q is used to input or calcu-
late the quantity or number of units. For example, to solve Example 5.1D using a financial calculator, press:

2nd  Brkevn   FC = 8640.00 Enter  T

  VC = 30.00 Enter  T

  P = 50.00 Enter  T

  PFT = 0 Enter  T

 CPT  Q = 432 units

Any four of the five variables may be entered. You can then compute a value for the fifth variable.

POINTERS 

&PITFALLS

EXERCISE 5.1  MyLab Math

A.  For each of the following, perform a break-even analysis showing

(a) an algebraic statement of
(i) the revenue function

(ii) the cost function;

(b) computation of the break-even point
(i) in units,
(ii) in sales dollars,
(iii) as a percent of capacity;

(c) a detailed break-even chart.

1. Engineering estimates show that the variable cost of manufacturing a new product 
will be $35 per unit. Based on market research, the selling price of the product is to 
be $120 per unit and variable selling expense is expected to be $15 per unit. The 
fixed cost applicable to the new product is estimated to be $2800 per period and 
capacity is 100 units per period. reference example 5.1B

2. A firm manufactures a product that sells for $12 per unit. Variable cost per unit is $8 
and fixed cost per period is $1200. Capacity per period is 1000 units.

3. The following data pertain to the operating budget of Matt Manufacturing. 
Capacity per period is sales of $800 000.

Sales $720 000

 Fixed cost $220 000

 Total variable cost 324 000

Total cost 544 000

Net income $176 000 reference example 5.1e

4. Harrow Seed and Fertilizer compiled the following estimates for its operations. 
Capacity per period is sales of $150 000.
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have been updated. Examples involving both business and personal situations are 
included. The pedagogical elements 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
UPDATED! •	 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.

UPDATED!
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B. Using preprogrammed financial calculators
Compound interest calculations, which can become complex, are performed fre-
quently and repeatedly. Doing the calculations algebraically can enhance your under-
standing and appreciation of the theory, but it can also be time-consuming, laborious, 
and subject to mechanical and rounding errors. Using preprogrammed financial calcu-
lators can save time and reduce or eliminate these errors, assuming the calculators are 
set up properly and numerical sign conventions are observed when entering data and 
interpreting results.

Different models of financial calculators vary in their operation and labelling of the 
function keys and faceplate. Appendix II, “Instructions and Tips for Three 
Preprogrammed Financial Calculator Models,” highlights the relevant variations for stu-
dents using Texas Instruments BA II PLUS, Sharp EL-738C, and Hewlett-Packard 
10bII+ calculators. (Note that Appendix II is intended to help you use one of these 
three calculators, and merely supplements the instruction booklet that came with your 
calculator. Refer to the instruction booklet for your particular model.)

Specific function keys on preprogrammed financial calculators correspond to the 
five variables used in compound interest calculations. Function keys used for the calcu-
lator models presented in Appendix II are shown in Table 9.3.

The function keys are used to enter the numerical values of the known varia-
bles into the appropriate preprogrammed calculator registers. The data may be 
entered in any order. The answer is then displayed by using a computation key or 
by depressing the key representing the unknown variable, depending on the calcu-
lator model.

Table 9.3   Financial Calculator Function Keys that Correspond to Variables used in Compound Interest Calculations  
(© S. A. Hummelbrunner)

Function Key

Variable
Algebraic  
Symbol

TI  
BA II PLUS

Sharp  
EL-738C

HP  
10bII1

the number of compounding periods n N N N

the rate of interest1 i I/Y    C/Y I/Y I/YR

the periodic annuity payment2 PMt PMT PMT PMT

the present value or principal PV PV PV PV

the future value or maturity value FV FV FV FV

Notes:  1.  The periodic rate of interest, (i ) is entered as a percent and not as a decimal equivalent (as it  
is when using the algebraic method to solve compound interest problems). For example, 8% is 
entered as “8” not “.08.” With some calculators, the rate of interest is the periodic rate. In the 
case of the BA II PLUS and the Sharp EL-738C, the rate of interest entered is the nominal rate  
per year I/Y   .

 2.  The periodic annuity payment function key PMT  is used only for annuity calculations, which are 
 introduced in Chapter 11.

Instructions in this text are given for the Texas Instruments BA II PLUS calculator. 
Refer to Appendix II for instructions for setting up and using the Sharp EL-738C and 
Hewlett-Packard 10bII+  calculators.
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Compound Interest—
Further Topics

C H A P T E R 

10 

Ali owes money on a loan and is wondering how much this loan is costing him in interest. If the 
debt is paid back over a long period of time, how much interest will he have to pay? Can he 

reduce the amount of interest? Most Canadians hold debt and, with currently low interest rates, pay 
relatively low amounts of interest. If interest rates were to rise, how much more interest would Ali 
have to pay? If he made the same payment, how much longer would it take to repay his debt? How 
much debt is too much? Many people reduce their debt by making earlier or extra payments. The key 
to managing debt is knowledge of how much is owed, what interest rate is charged, and how long 
it takes to repay the debt.

Getting out of debt, or at least getting your finances back on track, has many long-term ben-
efits. These include: lower monthly payments, reduced interest rates and fees, getting out of debt 
faster, and improving your credit rating.

LEARNING OBJECTIVES

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

❶	 Determine the number of conversion periods and solve equated 
dates.

❷	 Compute periodic and nominal rates of interest.

❸	 Compute effective and equivalent rates of interest.

Ja
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lululemon athletica inc. Announces Third Quarter Fiscal 
2018 Results

lululemon athletica, a high-end retail chain dedicated to yoga and fitness apparel, recently experienced sev-
eral years of record growth.

Founded and headquartered in Vancouver, British Columbia, lululemon manufactures and sells techni-
cal athletic wear aimed primarily at active men and women who are willing to pay premium prices for 
workout gear. These high prices have allowed the retailer to maintain a gross margin annually above 50% 
since 2003.

Although the initial goal was to have only one store, consumer demand has resulted in multiple loca-
tions. Most stores are located in major cities in Canada, the United States, Australia, New Zealand, and the 
United Kingdom, as well as in Singapore. lululemon’s huge sales growth can be largely attributed to the 
company’s extensive store expansion.

To reach even more customers, lululemon launched a successful e-commerce operation on its company 
website in 2009. After posting its best-ever first quarter, lululemon said that its priorities were to grow exist-
ing stores and to invest more in its thriving online division. On its company website, Lululemon reported a 
30% increase in traffic to its e-commerce site in 2018 with its e-commerce efforts netting US $476.9 million 
in sales, compared to US $421.1 million the year before.

The company offers regular-priced in-store products online. It also offers discounted men’s and wom-
en’s athletic wear under its “we made too much” clearance link.

The following items were recently discounted on the lululemon website:
Women’s Wunder Under Pant: $69.00 CAD (was $88.00)
Women’s Get Started Jacket: $49 CAD (was $118.00)
Men’s Cardio SS Tech Top: $24.00 CAD (was $58.00)
Men’s Performance Jacket: $44.00 CAD (was $88.00)

Q U E S T I O N S

1. lululemon athletica inc. reported that its net revenue for the third quarter of 2018 was $747.7 million, an 
increase of 21% compared to the third quarter of fiscal 2017. Calculate the net revenue for the third quarter 
of 2017 (rounded to the nearest hundred thousand dollars).

2. Calculate e-commerce revenue as a percentage of total revenue for the period.

3. Calculate the rate of discount for each of the four clearance items listed under the “we made too much” 
link (rounded to 2 decimal places).

4. Assuming lululemon’s overhead is 30% of the regular selling price, and that the cost of the Women’s 
Wonder Under Pant is $36, determine

(a) the markup, the overhead, and the profit for this item sold at the regular selling price;
(b) the markup, the overhead, and the profit for this item sold at the clearance price.

Source: lululemon athletica inc., “lululemon athletica inc. Announces Third Quarter Fiscal 2018 Results,” press release,  

December 6, 2018, http://investor.lululemon.com/news-releases/news-release-details/lululemon-athletica-inc-announces-third-quarter-

fiscal-2018-0.

BUSINESS 
MATH NEWS 
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UPDATED! •	 Programmed solutions using the Texas 
Instruments BA II PLUS calculator are offered 
for most examples in Chapters 9 to 16. Since 
this calculator display can be pre-set, it is 
suggested that the learner set the display to 
show six decimal places to match the 
mathematical calculations in the body of the 
text. Both mathematical and calculator solutions 
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19. A sailboat valued at $25 000 was bought for 15 payments of $2200 due at the 
beginning of every 6 months. What nominal annual rate of interest was charged?

20. A vehicle can be purchased by paying $27 000 now, or it can be leased by paying 
$725 per month for the next four years, with the first payment due on the day of 
signing the lease. What nominal annual rate of interest is charged on the lease?

13.2 GENERAL ANNUITIES DUE
A. Future value of a general annuity due

As with a simple annuity due, the future value of a general annuity due is greater 
than the future value of the corresponding ordinary general annuity by the amount of 
interest on it for one payment period.

We start with the future value formula for an ordinary general annuity, Formula 12.2. 
The future value formula for a general annuity due is then adjusted to accommodate the 
difference in the timing of the payment.

FUTURE VALUE OF A GENERAL

ANNUITY DUE
=

FUTURE VALUE OF AN ORDINARY

GENERAL ANNUITY
* 11 + p2

The interest on a general annuity for one payment period is 11 + i2 c, or 11 + p2. Use 
Formula 13.3 to calculate the future value of a general annuity due.

Formula 12.2  Adjustment for payment at beginning of period

FVg(due) = PMT c (1 + p)n - 1
p d (1 + p)     Formula 13.3

where p = (1 + i)c - 1

Recall, c represents the number of interest conversion periods per payment interval.

 EXAMPLE 13.2A What is the accumulated value after five years of payments of $20 000 made at the 
beginning of each year if interest is 7% compounded quarterly?

 SOLUTION PMT = 20 000.00; n = 5; c = 4; P/Y = 1; C/Y = 4; I/Y = 7 

i =
7%
4

= 1.75% = 0.0175

The equivalent annual rate of interest

p = 1.01754 - 1 = 1.071859 - 1 = 0.071859 = 7.1859%

FV1due2 = 20 000.00 a 1.0718595 - 1
0.071859

b11.0718592   substituting in  
Formula 13.3

 = 20 000.0015.772109211.0718592
 = 115 442.186911.0718592
 = $123 737.75

PROGRAMMED SOLUTION

(“BGN” mode) 1Set P/Y = 1; C/Y = 42 7 I/Y  0 PV

20 000 6  PMT  5 N  CPT  FV  123737.7535

The accumulated value after five years is $123 737.75.

$'''%'''& $'%'&
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for all Exercises, Review Exercises, and 
Self-Tests are included in the Instructor’s 
Solutions Manual. 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 chapter lists each term with its 
definition and a page reference to where 
the term was first defined in the chapter.

•	 Main Equations are highlighted in the 
chapters and repeated in a Summary of 
Formulas at the ends of the chapters.

•	 A list of the Main 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 addition, 
each chapter contains a Review Exercise 
set and a Self-Test. Answers to all the 
odd-numbered Exercises, Review 
Exercises, and Self-Tests are given at the 
back of the book.

•	 Also included in this edition are 
references to solved Examples in several 
chapters, which are provided at the end 
of key exercises. Students are directed to 
specific examples so they can check 
their work and review fundamental 
problem types.

•	 Exercises and Review Exercises that are 
marked with a  are also available on 
MyLab Math. 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. These problems give users 
the opportunity to apply the skills 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 realistic scenarios 
followed by a set of questions and illustrate 
some of the important types of practical 
applications of the chapter material. 
Sixteen additional case studies can be 
found on MyLab Math.
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I N T R O D U C T I O N
An annuity is a series of payments, usually of equal size, made at periodic time intervals. 
The term annuity applies to all periodic payment plans, the most frequent of which 
require annual, semi-annual, quarterly, or monthly payments. Practical applications of 
annuities are widely encountered in the finances of both businesses and individuals. 
Periodic contributions to an RRSP, RESP, student loan payments, car loan payments, 
mortgage payments, and withdrawals from an RRIF are common examples of annuities 
in personal finance. Businesses may encounter annuities in the form of equipment loans, 
mortgages, lease contracts, and bond interest payments.

Various types of annuities are identified based on the term of an annuity, the date of 
payment, and the length of the interest compounding or conversion period. In this 
chapter, we will deal with ordinary simple annuities, and calculate the future value, pre-
sent value, payment amount, number of periods, and interest rate.

11.1 INTRODUCTION TO ANNUITIES
A. Basic concepts

In this textbook, an annuity is a series of equal payments, made at periodic intervals. 
The length of time between the successive payments is called the payment interval 
or payment period. The length of time from the beginning of the first payment 
interval to the end of the last payment interval is called the term of an annuity. 
The amount of each of the regular payments is called the periodic payment, or 
periodic rent.

When performing annuity calculations, the timing of payments must be considered. 
Depending on the frequency and regularity of payments, different formulas will be used 
in annuity calculations. When a payment is made only once, it is treated as either the 
present value, PV, or the future value, FV, of a calculation. When there are a series of 
payments, it must be determined if the payments are equal amounts and are paid at the 
same time within each payment interval of the term. If the payment is equal and peri-
odic, it is treated as the periodic payment, PMT, of an annuity calculation. The types of 
annuities are described in Section B below.

B. Types of annuities
1. Ordinary annuities and annuities due

Annuities are classified by the date of payment. In an ordinary annuity, pay-
ments are made at the end of each payment period. In an annuity due, payments 
are made at the beginning of each payment period. Loan payments, mortgage pay-
ments, and interest payments on bonds are all examples of ordinary annuities. 
Examples of annuities due include lease rental payments on real estate or equip-
ment. (See Figure 11.1).

2. Simple and general annuities
Annuities are classified by the length of the interest compounding or conversion 
period relative to the payment period (Section 9.1). With a simple annuity, the 
conversion period is the same length as the payment interval. An example is 
monthly payments on a loan for which the interest is compounded monthly. Since 
the interest compounding period (C/Y: compounding periods per year) is equal to 
the payment period (P/Y: payment periods per year), this is a simple annuity.
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GLOSSARY

Accumulated value of one dollar per period see 
Accumulation factor for annuities

Accumulation factor for annuities the expression 

c 11 + i2n - 1

i
d  (p. 422)

Annuity a series of payments, usually equal in size, 
made at equal periodic time intervals (p. 418)

Annuity certain an annuity for which the term is 
fixed (p. 419)

Annuity due an annuity in which the periodic pay-
ments are made at the beginning of each payment 
interval (p. 418)

Compounding factor for annuities see 
Accumulation factor for annuities

Contingent annuity an annuity in which the term is 
uncertain; that is, either the beginning date of the 
term or the ending date of the term or both are 
unknown (p. 419)

Deferred annuity an annuity in which the first pay-
ment is delayed for a number of payment periods  
(p. 419)

Discount factor the expression c 1 - 11 + i2 -n

i
d   

(p. 433)

Discounted value of one dollar per period see 
Discount factor

Down payment the portion of the purchase price 
that is supplied by the purchaser as an initial pay-
ment (p. 435)

General annuity an annuity in which the conversion 
(or compounding) period is different from the pay-
ment interval (p. 419)

Ordinary annuity an annuity in which the payments 
are made at the end of each payment interval (p. 418)

Payment interval the length of time between suc-
cessive payments (p. 418)

Payment period see Payment interval

Periodic payment the size of the regular periodic 
payment (p. 418)

Periodic rent see Periodic payment

Perpetuity an annuity for which the payments con-
tinue forever (p. 419)

Simple annuity an annuity in which the conversion 
period is the same as the payment interval (p. 418)

Term of an annuity the length of time from the 
beginning of the first payment interval to the end of 
the last payment interval (p. 418)
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11. Woody Woodworks makes and sells cedar planter boxes, charging $35 for each box. 
Woody purchased tools costing $756 to make the planter boxes. Wood and other 
supplies cost $8 per box if the boxes are unfinished. An additional amount for sup-
plies would be spent if the boxes were painted.

(a) To break even, how many unfinished boxes must he sell?
(b) A special order from the City of Langdale for 100 boxes at $30 per box has been 

negotiated. The city wants the boxes to be painted. To make a profit of $12 per 
box, how much can be spent on additional painting supplies?

 reference example 5.1h

12. Little Hands Daycare charges $40 per day per child. Fixed expenses include $120 per 
day for wages and $300 per day for space rental and insurance. The daycare can take 
in up to 20 children each day and is expected to be full.

(a) To break even, what is the most that can be spent on supplies per child per day?
(b) To achieve a profit of $200 per day, what is the amount that can be spent on 

supplies per child per day?

13. To earn some money, John is thinking of starting up a “Back-Yard BBQ” stand at 
his university campus this summer. The basic “BBQ” equipment will cost $2690 
and the variable cost (VC) for each “BBQ Meal” is estimated to be $6.75. He 
thinks he will be able to sell each “BBQ Meal” for $10.00.

(a) What is the break-even quantity of “BBQ Meals” for John’s “Back-Yard BBQ” 
stand?

(b) If John’s goal for profit is $2500 for his fall semester tuition, how many “BBQ 
Meals” would he need to sell in the summer to reach his goal?

5.2 CONTRIBUTION MARGIN AND CONTRIBUTION RATE
A. Contribution margin

As an alternative to using the break-even relationship TOTAL REVENUE = TOTAL 
COST, we can use the concepts of contribution margin and contribution rate to deter-
mine break-even volume and sales.

For Jason’s greenhouse growing project, each additional pepper sold increases the 
revenue by $1. However, at the same time, costs increase by the variable cost (materials 
and supplies) of $0.30 per pepper. As a result, the profit increases by the difference, 
which is 1 - 0.30 = 0.70. This difference of $0.70, which is the selling price of a unit 
less the variable cost per unit, is the contribution margin per unit.

 
CONTRIBUTION MARGIN

PER UNIT
=

SELLING PRICE

PER UNIT
-

VARIABLE COST

PER UNIT

 or,  CM PER UNIT = SP - VC   
 Formula 5.2

When the contribution margin per unit is multiplied by the number of units, the result 
is the total contribution margin.

 
TOTAL CONTRIBUTION

MARGIN
= a SELLING PRICE

PER UNIT
-

VARIABLE COST

PER UNIT
b * VOLUME

  or, TOTAL CM = 1SP - VC2 * X   
 Formula 5.3

Using the contribution margin format, Formula 5.1 can be rewritten as

1SP - VC2 * X - FC = PFT  Formula 5.1B
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MyLab Math Visit MyLab Math to practise any of this chapter’s exercises marked with a  as often as you want. The guided solutions 
help you calculate an answer step by step. You’ll find a personalized study plan and additional interactive resources to 
help you master  Business Math!

REVIEW EXERCISE

1. LO❷ At what nominal rate of interest com-
pounded monthly will $400 earn $100 interest 
over four years?

2. LO❷ At what nominal rate of interest compounded 
quarterly will $300 earn $80 interest in six years?

3. LO❶ Determine the equated date at which pay-
ments of $500 due six months ago and $600 due 
today could be settled by a payment of $1300, if 
interest is 9% compounded monthly.

4. LO❶ Determine the equated date at which two 
payments of $600 due four months ago and 
$400 due today could be settled by a payment of 
$1100, if interest is 7.25% compounded 
semi-annually.

5. LO❶ In what period of time will money triple  
at 10% compounded semi-annually?

6. LO❶ In how many months will money double  
at 8% compounded monthly?

7. LO❸ What nominal rate of interest compounded 
monthly is equivalent to an effective rate of 
6.2%?

8. LO❸ What nominal rate of interest compounded 
quarterly is equivalent to an effective rate of 
5.99%?

9. LO❷❸ Calculate the nominal annual rate of interest

(a) at which $2500 will grow to $4000 in eight 
years compounded quarterly;

(b) at which money will double in five years if 
compounded semi-annually;

(c) if the effective annual rate of interest is 9.2% 
and compounding is done monthly;

(d) that is equivalent to 8% compounded  
quarterly.

10. LO❷❸ Calculate the nominal annual rate of 
interest

(a) at which $1500 will grow to $1800 in four 
years compounded monthly;

(b) at which money will double in seven years if 
compounded quarterly;

(c) if the effective annual rate of interest is 7.75% 
and compounding is done monthly;

(d) that is equivalent to 6% compounded quarterly.

11. LO❷❸ Compute the effective annual rate of interest

(a) for 4.5% compounded monthly;

(b) at which $2000 will grow to $3000 in seven 
years if compounded quarterly.

12. LO❷❸ Compute the effective annual rate of 
interest

(a) for 6% compounded monthly;

(b) at which $1100 will grow to $2000 in seven 
years if compounded monthly.

13. LO❸ What is the nominal annual rate of interest 
compounded monthly that is equivalent to 8.5% 
compounded quarterly?

14. LO❸ What is the nominal annual rate of interest 
compounded quarterly that is equivalent to an 
effective annual rate of 5%?

15. LO❸ Patrick has $2000 to invest. Which of the 
following options should he choose?

(a) 4% compounded annually

(b) 3.75% compounded semi-annually

(c) 3.5% compounded quarterly

(d) 3.25% compounded monthly

16. LO❶ (a) How many years will it take for $7500 
to accumulate to $9517.39 at 3% compounded 
semi-annually?

(b) Over what period of time will money triple 
at 9% compounded quarterly?

(c) How many years will it take for a loan of  
$10 000 to amount to $13 684 at 10.5% 
compounded monthly?

17. LO❶ Matt agreed to make two payments—a  
payment of $2000 due in nine months and a pay-
ment of $1500 in a year. If Matt makes a payment 
of $1800 now, when should he make a second 
payment of $1700 if money is worth  
8% compounded quarterly?
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EXERCISE 9.2  MyLab Math

1. What is the maturity value of a five-year term deposit of $5000 at 3.5% compounded 
semi-annually? How much interest did the deposit earn?

2. How much will a registered retirement savings deposit of $1500 be worth in 
15 years at 3.45% compounded quarterly? How much of the amount is interest?

3. Reece’s parents made a trust deposit of $500 on October 31, 2004, to be withdrawn 
on Reece’s twenty-first birthday on July 31, 2025. What will be the value of the 
deposit on that date at 7% compounded quarterly?

4. A loan for $5000 with interest at 7.75% compounded semi-annually is repaid after 
5 years, 10 months. What is the amount of interest paid?

5. Suppose $4000 can be invested for 4 years and 8 months at 3.83% compounded 
annually. Then assume the same amount could also be invested for the same term at 
3.79% compounded daily. Which investment would earn more interest? What is 
the difference in the amount of interest?

6. A debt of $8000 is payable in 7 years and 5 months. Determine the accumulated 
value of the debt at 10.8% compounded annually.

7. The Canadian Consumer Price Index was approximately 98.5 (base year 1992) at 
the beginning of 1991. If inflation continued at an average annual rate of 3%, what 
was the index at the beginning of 2020?

8. Peel Credit Union expects an average annual growth rate of 8% for the next five 
years. If the assets of the credit union currently amount to $2.5 million, what will 
the forecasted assets be in five years?

9. A deposit of $2000 earns interest at 3% compounded quarterly. After two-and-a-
half years, the interest rate is changed to 2.75% compounded monthly. How much 
is the account worth after six years?

10. An investment of $2500 earns interest at 4.5% compounded monthly for three 
years. At that time the interest rate is changed to 5% compounded quarterly. How 
much will the accumulated value be one-and-a-half years after the change?

11. A debt of $800 accumulates interest at 10% compounded semi-annually from 
February 1, 2021, to August 1, 2023, and 11% compounded quarterly thereafter. 
Determine the accumulated value of the debt on November 1, 2026.

12. Accumulate $1300 at 8.5% compounded monthly from March 1, 2020, to July 1, 
2022, and thereafter at 8% compounded quarterly. What is the amount on April 1, 
2025?

13. Patrice opened an RRSP deposit account on December 1, 2016, with a deposit of 
$1000. He added $1000 on July 1, 2018, and $1000 on November 1, 2020. How 
much is in his account on January 1, 2024, if the deposit earns 6% compounded 
monthly?

14. Terri started an RRSP on March 1, 2016, with a deposit of $2000. She added 
$1800 on December 1, 2018, and $1700 on September 1, 2020. What is the accu-
mulated value of her account on December 1, 2027, if interest is 7.5% compounded 
quarterly?

15. Gerry the Gardener owed $4000 on his purchase of a new heavy-use lawn mower 
for his business. He repaid $1500 in 9 months, another $2000 in 18 months, and 
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9. A bicycle was sold for $282.50. The selling price included 13% harmonized sales 
tax. Determine the amount of HST on the bike.

10. A microwave oven originally advertised at $220 is reduced to $209 during a sale. 
By what percent was the price reduced?

11. A special consumer index has increased 100% during the past 10 years. If the 
index is now 360, what was it 10 years ago?

12. Mr. Braid owned 3
8 of a racehorse. He sold 2

3 of his interest in the racehorse for  
$18 000. What was the value of the racehorse?

13. Suppose it cost C$0.3384 to purchase one Brazilian real.

(a) How much would it cost in Brazilian reals to purchase one Canadian dollar?

(b) How many Brazilian reals would you need to buy 500 Canadian dollars?

14. If one Canadian dollar is equivalent to US$0.8150, how much do you need in 
Canadian funds to buy US$800.00?

15. What is the purchasing power of the dollar relative to the base year of 2002 if the 
Consumer Price Index is 126.7?

16. Suppose a taxpayer is in the tax bracket in which federal income tax is calculated 
as $6990.75 plus 20.5% of income over $46 605. How much federal income tax 
must he report if he earns $48 750?

CHALLENGE PROBLEMS
1. Two consecutive price reductions of the same percent reduced the price of an 

item from $25 to $16. By what percent was the price reduced each time?

2. Luis ordered four pairs of black socks and some additional pairs of blue socks from 
a clothing catalogue. The price of the black socks per pair was twice that of the 
blue. When the order was filled, it was found that the number of pairs of the two 
colours had been interchanged. This increased the bill by 50% (before taxes and 
delivery charges). Determine the ratio of the number of pairs of black socks to the 
number of pairs of blue socks in Luis’s original order.

3. Following a 10% decrease in her annual salary, what percent increase would an 
employee need to receive in future to get back to her original salary level?
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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, stimulate, 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 
powerful assessment, visit www.pearsonmylabandmastering.com or contact your 
Pearson representative.

PEARSON ETEXT
Pearson eText. The 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 of learners within 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
The following instructor supplements are available for downloading from a password-
protected section of Pearson Canada’s online catalogue (catalogue.pearsoned.ca). 
Navigate to your book’s catalogue page to view a list 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 Instructor’s Resource Manual includes Chapter Overviews, Suggested Priority 
of Topics, Chapter Outlines, and centralized 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 will include many of the 
figures and tables from the text and provides the instructor with a visually interesting 
summary of the entire 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. These questions are also available 
in Microsoft 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.

A01_HUMM5015_12_SE_FM.indd   17 02/09/19   2:21 PM



P r e f a c exviii

ACKNOWLEDGMENTS
We would like to express our thanks to the many people who offered thoughtful 
suggestions and recommendations for updating and improving the book, including the 
following instructors:

Ben Brown, Vancouver Community College
Helen Catania, Centennial College
Margaret Dancy, Fanshawe College
Ana Duff, University of Ontario Institute of Technology
Frances Ford, New Brunswick Community College
Imad Hassan, Algonquin College
Mariana Ionescu, George Brown College
Steve Kopp, Western University
Sylvia A Leskiw, MacEwan University
Deborah Sauer, Capilano College 
Marnie Staffen, Cambrian College
Nii Odoi Yemoh, Humber College

We would also like to thank the many people at Pearson Canada Inc. who helped 
with the development and production of this book, especially to the acquisitions editor, 
Keriann McGoogan; the content manager, Nicole Mellow; the developmental and 
media editor, Charlotte Morrison-Reed; the project manager, Pippa Kennard; the copy 
editor, Susan Bindernagel; and the marketing manager, Euan White.

A01_HUMM5015_12_SE_FM.indd   18 02/09/19   2:21 PM



STUDENT’S REFERENCE GUIDE TO ROUNDING 
AND SPECIAL NOTATIONS

Developed by Jean-Paul Olivier, based on the textbook authored by Kelly Halliday and 
Ali Hassanlou

Universal Principle of Rounding: When 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. Interim solutions should only be rounded where 
common practice would require rounding.

Note: Due to space limitations, the textbook only shows the first 6 decimals 
(rounded) of any number. Starting in Chapter 11, because the calculator display may 
not have sufficient space for all 6 decimals, as many decimals as possible will be shown. 
However, the Universal Principle of Rounding still applies.

	 Part    1	 Section 1.2

1.	For repeating decimals, use the notation of placing a period above the repeating 
sequence. E.g., 13 = 0.333333 p = 0.3

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

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

4.	Calculations involving 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 withdraw 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.	Hourly rate calculations 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.

Section 3.7

1.	Larger sums of money usually are involved in currency exchanges. Therefore, the 
two decimal rule for money is insufficient. 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 utilize the same decimals when 
expressing amounts.

(a)	Final currency amounts for the Canadian Dollar, U.S. Dollar, British 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 
integer, as there are no decimal amounts in their currency.
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3.	Price per litre of gasoline is generally expressed to three decimal points 1129.9./L
= $1.299/L2

Section 3.8

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

	 Part    2	 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 example, 38.05 
units means 39 units must be sold to at least break even.

Section 7.2D

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 calculation of t to be slightly imprecise. Therefore, when 
calculating t it is possible that decimals close to an integer (such as 128.998 days or 
130.012 days) may show up. These decimals should be rounded to the nearest 
integer to correct for the rounded interest amount.

	 Part    3	 Section 9.2D

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 follows:

 FV = 2000.0011.00524811.0175212 = $3129.06

Or two steps as follows:

 FV = 2000.0011.005248 = $2540.978322

 FV = 2540.97832211.0175212 = $3129.06

Note that the first step is an interim calculation, for 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 carried 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 first 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 9.5B

1.	When calculating equivalent values for more than one payment, each payment is a 
separate transaction (one could make each payment separate from any other 
payment) 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. However, when discussed it may be spoken 
simply as a term of 6.00 years. Alternatively if n = 17.559876 months this 
would mean a little 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 not 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 determining the n for annuity calculations, remember that n represents 
the number of payments. Therefore, n must be a whole 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 smaller last payment (which is still a payment). Therefore, 22 payments are 
required.

(a)	 In most cases, the payment (PMT) has been rounded to two decimals. This may 
cause insignificant 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 significant digits show up in the first 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 13.1E

1.	When 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. The 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.	When 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 sometimes 
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 with 
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. 
Remember though that all decimals are being carried forward until the final answer.

Section 15.5

1.	A sinking fund schedule has the same characteristics as an amortization 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 various alternatives, it is sufficient to calculate 
answers rounded to the nearest dollar. There are two rationales for this. First, in 
most cases future cash flows are not entirely certain (they are estimates) and therefore 
may be slightly inaccurate themselves. Second, as cents have little value, most 
decisions would not be based on cents difference; rather decisions would be based 
on dollars difference.

Section 16.2

1.	In choosing whether to accept or reject a contract using the net present value 
method, remember that future cash flows 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 flows. In this case, a closer 
examination 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 format.

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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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.

Chapter 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 of logarithms. 
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 

1
Review of Arithmetic

2
Review of Basic Algebra

3
Ratio, Proportion,  
and Percent

4
Linear Systems
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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.    
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Review of Arithmetic

C H A P T E R 

1 

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 
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 calculated 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 able to determine the amounts owed.

LEARNING OBJECTIVES

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

❶	 Simplify arithmetic expressions using the basic order of  
operations.

❷	 Determine equivalent fractions, and convert fractions to  
decimals, decimals to percents, and vice versa.

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

❹	 Determine gross earnings for employees remunerated by the 
payment of salaries, hourly wages, or commissions.

❺	 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.

Objectives are a “roadmap” 
showing what will be cov-
ered and what is especially 
important in each chapter.
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I N T R O D U C T I O N
The 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

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

If an arithmetic expression contains brackets, exponents, multiplication, 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.

The following “BEDMAS” rule might help you to more easily remember the order of 
operations:

B E D M A S

Brackets Exponents Division Multiplication Addition Subtraction

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.

  (i)  19 - 42 * 2 = 5 * 2 = 10  work inside the bracket first

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

  (iii)  18 , 6 + 3 * 2 = 3 + 6 = 9  �do division and multiplication  
before adding

 = 3 - 3
 = 0

  (v)   18 , 16 + 32 * 2 = 18 , 9 * 2  �work inside the bracket first, then do 
division and multiplication in  
order

 = 2 * 2
 = 4

  (vi)   18 , 13 * 22 + 3 = 18 , 6 + 3  �work inside the bracket first, then 
divide before adding = 3 + 3

 = 6

  (iv)   113 + 52 , 6 - 3 = 18 , 6 - 3  �work inside the bracket first, then do  
division before subtraction

	 EXAMPLE 1.1A

  (vii)   819 - 42 - 4112 - 52 = 8152 - 4172  �work inside the brackets first, then 
multiply before subtracting

 = 12
 = 40 - 28
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  (viii)   
12 - 4
6 - 2

= 112 - 42 , 16 - 22  �the fraction line indi-
cates brackets as well 
as division = 8 , 4

 = 2

  (ix)   128 , 12 * 422 - 3 = 128 , 82 - 3  �work inside the bracket 
first, do the exponent, 
then divide before  
subtracting

 = 128 , 64 - 3
 = 2 - 3
 = -1

  (x)   128 , 12 * 422 - 3 = 128 , 12 * 162 - 3  �start inside the bracket 
and do the exponent 
first, then multiply, then 
divide before subtracting

 = 128 , 32 - 3
 = 4 - 3
 = 1

  (xi)   12 - 538 - 219 - 324 , 2 = 12 - 538 - 21624 , 2  �work inside the square 
bracket first, then multiply 
before dividing by 2

 = 12 - 538 - 124 , 2
 = 12 - 53-44 , 2
 = 12 + 20 , 2
 = 12 + 10
 = 22

  (xii)   8a + 3310 - 12a + 124 = 8a + 3310 - 12a + 124   �work inside the square 
bracket first, then  
multiply by 3 before 
combining like terms

 = 8a + 3310 - 2a - 14
 = 8a + 339 - 2a4
 = 8a + 27 - 6a
 = 2a + 27

For questions with a globe 
icon, visit MyLab Math to 
practise as often as you 
want. The guided solutions 
help you determine an 
answer step by step.

Each section in the chap-
ter ends with an exercise 
that allows you to review 
and apply what you’ve just 
learned. And you can find 
the solutions to the odd-
numbered exercises at the 
back of the text.

References to examples 
direct you back to the chap-
ter for help in answering 
the questions.

1.	12 + 6 , 3 2.	13 * 8 - 62 , 2

3.	17 + 42 * 5 - 2 4.	5 * 3 + 2 * 4

5.	617 - 22 - 315 - 32 6.	
20 - 16
15 + 5

7.	418 - 522 - 513 + 222 8.	13 * 4 - 222 + 12 - 2 * 722
9.	25011 + 0.08210 10.	11 + 0.0424 - 1

11.	30 * 600 - 2500 - 12 * 600 12.	1 - 311 - 0.40211 - 0.25211 - 0.0524
13.	15 - 7 + 612 + 32 , 3 14.	16 , 2 * 4 + 614 + 22
15.	11 - 0.72 - 4 * 20 , 5 16.	50311 - 0.2211 - 0.175211 - 0.0424
17.	7a - 634 - 13a + 624 18.	6a + 4b + 2116 - 2a + b2 

�R eference Example 1.1A

EXERCISE 1.1� MyLab Math

Evaluate each of the following.
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1.2  FRACTIONS
A. Common fractions

A common fraction is used to show a part of the whole. The fraction 2/3 means two 
parts out of a whole of three. The number written above the dividing line is the part and 
is called the numerator (or dividend). The number written below the dividing line is 
the whole and is called the denominator (or divisor). The numbers (in this case the 
numbers 2 and 3) are called the terms of the fraction.

A proper fraction has a numerator that is less than the denominator. An 
improper fraction has a numerator that is greater than the denominator.

	 EXAMPLE 1.2B	 Calculate the missing values that make the following three fractions equivalent. 
3
4

=
?
8

=
36
?

	 SOLUTION	 In order to obtain 8 in the denominator of the second equivalent fraction, 4 was 
multiplied by 2. Therefore, the numerator must also be multiplied by 2.

3
4

=
13 * 22
14 * 22 =

6
8

Similarly, to obtain the numerator 36 in the third equivalent fraction, 6 was multiplied 
by another 6. The denominator must also be multiplied by 6.

6
8

=
16 * 62
18 * 62 =

36
48

B. Equivalent fractions
Equivalent fractions are obtained by changing the terms of a fraction without 
changing the value of the fraction.

Equivalent fractions in higher terms can be obtained by multiplying both the numerator 
and the denominator of a fraction by the same number. For any fraction, we can obtain 
an unlimited number of equivalent fractions in higher terms.

	
3
8
 

	 EXAMPLE 1.2A  numerator  �a proper fraction, since the numerator is less

 denominator	� than the denominator

6
5
 

 numerator  �an improper fraction, since the numerator is

 denominator	� greater than the denominator

Equivalent fractions in lower terms can be obtained if both the numerator and denom-
inator of a fraction are divisible by the same number or numbers. The process of obtain-
ing such equivalent fractions is called reducing to lower terms.
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	 EXAMPLE 1.2C	 Reduce 210∕252 to lower terms.

	 SOLUTION	  
210
252

=
210 , 2
252 , 2

=
105
126

 =
105 , 3
126 , 3

=
35
42

 =
35 , 7
42 , 7

=
5
6

The fractions 105∕126, 35∕42, and 5/6 are lower-term equivalents of  210∕252.
The terms of the fraction 5∕6 cannot be reduced any further. It represents the 

simplest form of the fraction 210∕252. It is the fraction in lowest terms.

ALTERNATIVE SOLUTION

Reduce 210∕252 to lower terms.

210 = 2 * 3 * 5 * 7 and  �factor the numerator and the 
denominator

252 = 2 * 2 * 3 * 3 * 7

2 * 3 * 7 = 42  �determine the greatest common 
factor

210
252

=
210 , 42
252 , 42

=
5
6
  �divide both the numerator and the 

denominator by the greatest 
common factor

The reduced fraction is 5∕6.

The lowest common denominator (LCD) of two or more fractions is the 
lowest common multiplier of their denominators. The LCD is helpful because fractions 
can be added or subtracted from each other only when they have the same denomina-
tor. The LCD is also useful for comparing one or more fractions.

	 EXAMPLE 1.2D	 To illustrate, determine the LCD for

  (i) 
4
5
, 

7
9
, and 

5
6

 (ii) 
3
4
, 

2
3
, 

13
22

, and 
11
15

There is a foolproof method of determining the lowest common  
denominator (LCD) for a given group of fractions:

S T E P  1 	 Divide the given denominators by integers of 2 or greater  
until they are all reduced to 1. Make sure the integer divides  
into at least one of the denominators evenly.

S T E P  2 	 Multiply all of the resultant integers (divisors) to determine the LCD.

POINTERS  

&PITFALLS 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 
business math situations.
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C. Converting common fractions into decimal form
The fraction line is effectively a division sign. Common fractions are converted into 
decimal form by performing division to the desired number of decimal places or until 
the decimal terminates or repeats. We place a dot above a decimal number to show that 
it repeats. For example, 0.5

#
 stands for 0.555p .

  (i)    5  9  6  denominators
 ,  2 1  5  9  3  2 divides into 6 evenly
 ,  3 1  5  3  1  3 divides into 9 and 3 evenly
 ,  3 1  5  1  1  3 divides into 3 evenly
 ,  5 1  1  1  1  5 divides into 5 evenly

 LCD = 2 * 3 * 3 * 5 = 90  multiply the divisors

  (ii)    4  3  22  15  denominators
 ,  2 1  2  3  11  15
 ,  2 1  1  3  11  15
 ,  3 1  1  1  11  5
 ,  5 1  1  1  11  1
 ,  11 1  1  1  1  1

 LCD =  2 * 2 * 3 * 5 * 11 = 660  multiply the divisors

	 SOLUTION	

	 EXAMPLE 1.2E
  (i) 

9
8

= 9 , 8 = 1.125

  (ii) 
1
3

= 1 , 3 = 0.333333 p = 0.3
#  

or =  0.3

 (iii) 
7
6

= 7 , 6 = 1.166666 p = 1.16
#  

or = 1.16

D. Converting mixed numbers to decimal form
Mixed numbers consist of a whole number and a fraction, such as 53∕4. Such numbers 
represent the sum of a whole number and a common fraction and can be converted into 
decimal form by changing the common fraction into decimal form.

For repeating decimals, use the notation of placing a period above the repeating sequence; for 
example, 0.333333 p = 03

#
.

Alternatively, use a horizontal bar (or line) over the first occurrence of a repeating digit or 
sequence of digits; for example 2>11 = 0.181818 p = 0.18

POINTERS  

&PITFALLS
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Another way to get a mixed number into your calculator is to change the mixed number to an 
improper fraction. Multiply the fraction’s denominator by the whole number and add that value to 
the numerator. The resulting number then becomes our numerator and the denominator stays the 
same. Type this new fraction into your calculator.

For example, if you want to get 13∕4 into your calculator, first multiply 4 by 1. Then, add 3 to 
get 7 as the new numerator. Keep the denominator unchanged. The resulting fraction is 7∕4.

For example, if you want to get 93∕4 into your calculator, multiply 4 by 9 to get 36. Then add 3 
to get 39. This is the numerator for the improper fraction. Keep the denominator unchanged. The 
resulting fraction is 39>4.

POINTERS  

&PITFALLS

E. Rounding
Answers to problems, particularly when obtained with the help of a calculator, often 
need to be rounded to a desired number of decimal places. In most business problems 
involving money values, the final rounding needs to be done to the nearest cent; that is, 
to two decimal places.

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 the digit 5 or 
6 or 7 or 8 or 9, 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 the digit 0 or 
1 or 2 or 3 or 4, the last digit retained is left unchanged.

	 EXAMPLE 1.2G	 Round each of the following money values to the nearest cent.

  (i)  7.384   $7.38  drop the digit 4

  (ii)  7.385   $7.39  round the digit 8 up to 9

  (iii)  12.9448   $12.94  drop the 48

  (iv)  9.32838   $9.33  round the digit 2 up to 3

  (v)  24.8975   $24.90  �round the digit 9 up to 0; this requires 
rounding 89 to 90

  (vi)  1.996   $2.00  �round the second digit 9 up to 0; this 
requires rounding 1.99 to 2.00

  (vii)  3199.99833   $3200.00  �round the second digit 9 up to 0; this 
requires rounding 3199.99 to 3200.00

	 EXAMPLE 1.2F
  (i)  5

3
4

= 5 +
3
4

= 5 + 0.75 = 5.75

  (ii)  6
2
3

= 6 +
2
3

= 6 + 0.666 p = 6.6666 p = 6.6
#

 (iii)  7
1
12

= 7 +
1
12

= 7 + 0.083333 p = 7.083333 p = 7.083
#

A calculator icon highlights 
information on the use of 
the Texas Instruments BA II 
PLUS calculator.
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F. Complex fractions
Complex fractions are mathematical expressions containing one or more fractions in 
the numerator or denominator or both. Certain formulas used in simple discount 
(Chapter 6) and simple interest calculations (Chapter 7) result in complex fractions. 
When you encounter such fractions, take care to follow the order of operations properly.

Calculations involving 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 withdraw money from a bank 
account). If the calculation does not involve cents, it is optional to display the decimals.

POINTERS  

&PITFALLS

	 EXAMPLE 1.2H
  (i) 

420

1600 * 315
360

=
420

1600 * 0.875
=

420
1400

= 0.3

 (ii)  $500a1 + 0.16 *
225
365
b  �calculate the fraction 225/365, then 

multiply by 0.16

= 50011 + 0.0986302  add inside the bracket�

= 50011.0986302
= $549.32

 (iii)  $1000a1 - 0.18 *
288
365
b = $100011 - 0.1420272

= 100010.8579732
= $857.97

  (iv) 
$824

1 + 0.15 * 73
365

=
824

1 + 0.03
=

824
1.03

= $800

 (v) 
$1755

1 - 0.21 * 210
365

=
1755

1 - 0.120822
=

1755
0.879178

= $1996.18

When using a calculator to compute business math formulas involving complicated denominators 

consider using the reciprocal key a 1
x  or x21 b  to simplify calculations. Start by solving the 

denominator. Enter the fraction first, then multiply, change the sign, and add. Press the reciprocal 
key and multiply by the numerator. For example, to calculate part (v) of Example 1.2H above, the 
following calculator sequence would apply:

$1755

1 - 0.21 * 210
365

210  4   365  3   0.21  6   1   1  5  
1
x   3   1755  5

POINTERS  

&PITFALLS
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