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Preface

PREFACE

The title of this text, A Survey of Mathematics with Applications, provides a key
to both its content and the type of course for which it is intended.
Prospective users include students majoring in liberal arts, elementary edu-
cation, the social sciences, business, and nursing and the allied health fields.

This text meets the needs of those states, including California, Florida,
New Jersey, and Texas, that now require students to obtain a minimum
competency in mathematics for graduation or transfer.

The text may be used in either a one-semester or two-semester course.
The flexible structure of the material allows instructors to teach the chapters
in any order they wish.

Our primary goal in writing this book was to give students a text that they
can read, understand, and enjoy while learning mathematics. We hope that as
students read through the text they will begin to understand and enjoy mathe-
matics and possibly decide to venture on to another mathematics course.

FeaTurEs New 10 THis EDITION

In this edition we have made a special effort to provide interesting, informa-

tive, and motivational marginal material that illustrates the usefulness of

mathematics in our world. Through this material, and the practical applica-

tions used in examples and exercises, we hope that students will come to

appreciate mathematics and its multifaceted role in their everyday lives.
New features in this edition include:

» Attractive and functional full-color design that not only enhances the
text’s pedagogy but also serves to highlight motivational material.

» Exciting and motivating photoessays at the beginning of each chapter
aimed at showing students the real-world applications of each topic.

» Enhanced, colorful Did You Know boxes and other illustrative art
that highlight the connections of mathematics to history, to the arts
and sciences, to both non-Western and Western cultures, and to
technology.

» Biographies of the men and women who have advanced the study
of mathematics and mathematical applications.
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» Writing exercises that ask students to explain their answers. These
exercises are intended to test student understanding of mathemati-
cal concepts and processes, and can be used as discussion exercises.
They are indicated with a colored number.

PEDAGOGY

In the fourth edition, we have aimed to provide students with features that
will help them improve their skills and acquire an understanding of mathe-
matics. We have also designed the pedagogy to make the book both easy to
use and to study. Pedagogical features include the following:

» Clear explanations of topics.

» Short, simple sentences to increase the students’ understanding of
the material.

» An abundance of detailed, worked-out examples.

» An ample supply of well-graded exercises at the end of each sec-
tion. The more difficult exercises are indicated with an asterisk, *,
and the most difficult are under the heading Problem Solving.

» Important information highlighted in color.

Practical applications used wherever possible to reinforce the mate-
rial and motivate the student.

> Application problems, which include names from many cultures
and portray men and women in non-gender-specific roles.

> Problem-solving exercises at the end of many exercise sets, which
reinforce the techniques of problem solving presented in Chapter 1.
Many of these problems are excellent assignments for group or
cooperative learning projects.

» Research exercises at the end of many exercise sets, which can be
assigned to embellish the material. Many of these exercises are
appropriate for extra-credit projects.

» Chapter summaries, which include Key Terms and Important

Facts, Review Exercises, and Chapter Tests.

» Answers to odd-numbered exercises and to all Review Exercises
and Chapter Tests. These are included at the end of the text.
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CONTENT REVISION

Our revisions to the content are based on the advice of a large number of
professors who teach the course. At their request, we have carried out a
careful revision of the text to improve the clarity and organization of the
material. In addition, we have added or increased coverage of selected top-
ics, as follows:

> An expanded chapter on critical thinking, including a new section
on estimation.

» Inclusion of more material on the use of calculators at appropriate
locations in the text.

More examples and more exercises than in previous editions.
Reorganization of Chapter 2, “Sets.”

Reorganization of Chapter 3, “Logic.”

Increased coverage of number theory.

A greatly expanded section on the Fibonacci sequence.

Y-V VvV V V- Y

Increased emphasis on formulas and functions in Chapter 6,
“Algebra, Graphs, and Functions.”

» An expanded chapter on geometry, with additional material on
graph theory and fractals, as well as a section on Logo.

» Updated coverage of consumer mathematics topics for the 1990s.

» Reorganization of Chapter 11, “Probability,” with a section on con-

ditional probability added.

» Integration of the material on computers into other topics as appro-
priate.

» Inclusion of a new appendix on the metric system and dimensional
analysis.

» Greater emphasis on problem solving throughout the text.

SUPPLEMENTS
A full teaching and learning package accompanies this text and provides
resources for both the instructor and the student. Supplements include:

Instructor’s Solutions Manval, which contains the worked-out solutions to all exercis-
es in the text.
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Omnitest Il, an extremely easy-to-use, state-of-the-art computerized testing sys-
tem. As an algorithm-driven system, it can easily create up to 99 versions of
the same test by automatically inserting random numbers into model prob-
lems. While the numbers are random, they are constrained to result in rea-
sonable answers. Omnitest II also allows instructors to add and edit questions
with full graphics capability, as well as preview and edit items on the screen.
It uses pull-down menus for fast access to the functions used most, and uti-

lizes a WYSIWYG (“What You See Is What You Get”) interface for perfect
match from screen to printout. It runs on IBM PC/compatibles.

Printed Test Bank, which includes three alternative tests per chapter. Instructors
can use these items as actual tests or as reference for creating tests with or
without the computer.

Student’s Solutions Manval, which contains detailed, worked-out solutions to all the
odd-numbered exercises in the text. Students will find this manual very

helpful.

Guide to CLAST Mathematical Competency (State of Florida), which provides all of the
necessary material to help students prepare for the computational portion of
the CLAST test. It includes worked-out examples and practice for CLAST
skills as well as a practice test. Optional topics in trigonometry are provided
for those who wish to brush up in this area as well.
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To the Student

To THE STUDENT

Mathematics is an exciting, living study. It has applications that shape the
world around you and influence your everyday life. We hope that as you read
through this book you will realize just how important mathematics is and gain
an appreciation of both its usefulness and its beauty. We also hope to teach you
some practical mathematics that you can use in your everyday life and that will
prepare you for further courses in mathematics.

Our primary purpose in writing this text was to provide material that you
could read, understand, and enjoy. To this end we have used straightforward
language and tried to relate mathematical concepts to everyday experiences.
We have also provided many detailed examples for you to follow.

The concepts, definitions, and formulas that deserve special attention have
been either boxed or set in boldface type. The exercises are graded so that the
more difficult problems appear at the end of the exercise set. The problems
with numbers set in color are writing exercises. The exercises that are aster-
isked, *, are more challenging, and the problem-solving problems are the most
challenging.

Each chapter has a summary, review exercises, and a chapter test. When
studying for a test, be sure to read the chapter summary, work the review exer-
cises, and take the chapter test. The answers to the odd-numbered exercises, all
review exercises, and the chapter tests appear in the Answers section in the
back of the text. However, you should use the answers only to check your work.

It is difficult to learn mathematics without becoming involved. To be suc-
cessful, we suggest you read the text carefully and work each exercise in each
assignment in detail. Check with your instructor to determine which supplements
are available for your use. Also determine whether a calculator may be used on
homework and tests.

We welcome your suggestions and your comments. Our address is Monroe
Community College, Rochester, NY 14623. Good luck in your adventure in

mathematics!
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Actuarial method for computing
unearned interest, 482

Amount and compound interest of
an investment, 477

Amount and interest/compound
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interest, 503

APR on loan, 489
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Banker’s Rule, 468, 470
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473-75,476-71, 478-79

Discount note, 467,471

Due date of a loan, 468

Effective yield, 476

Finance charge and APR on loan,
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Finance charges, monthly payment
and percentage rate, 490

Interest rate, 471

Interest/APR charged on loan, 487

Investment and compound interest,
503

Payment and interest on T-bill,
472

Prime interest rate, 472

Rule of 78 method for computing
unearned interest, 482

Unpaid balance method for
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Value of an annuity, 478-479

BUSINESS
Advertising/selling compatible
systems, 557

Amount insurance company
expects to pay out, 530

Analyzing surveys, 63

Bowl machines, 268
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Candy needed for desired cost mix-
ture, 357

Company profit, 275

Cost of computer systems, 323

Cost of copying, 268

Cost of ingredients for cookie
factory, 342

Cost of replacing hospital
computer, 356

Daily receipts for a movie theater,
341

Delta Airlines prices, 268

False advertising or not? 464

Hourly rate, 268

Hours of overtime, 266

Index of leading indicators, 30

Logic in advertising, 124

Manufacturing bathing suits, 340

Number of skis sold by store, 335

Opening a hot dog stand, 267

Operating costs of a taxi, 286

Overtime hours, 268, 310

Overtime pay, 274

Payment plan, 313

Percent decrease in price of TV,
464

Percent increase in car price, 502

Percent increase in consumer price
index, 463

Percent markups, 460, 464

Percent of commission change in
salary, 502

Percent increase in sales, 459

Percent increase of employees, 464

Percent increase/decrease in

vacuums sold and price
markup, 464

Percents of different athletic shoes
sold, 463

Percents of different personal
copiers sold, 463

Pounds of product, 333

Price of food in fast-food restau-
rant, 343

Prices of stocks, 188

Probability of business, 525

Probability of company’s gain/loss
for year, 530

Probability of contractor making
profit/losing money, 530

Probability of oil company hitting
gas/oil; expected profit, 530

Production costs and profit, 321,
322

Profits of craftsman, 354

Profits of hot dog company, 354

Profits of lawnmower company,
354

Profits of rocking chair company,
352

Profits vs. sales, 284

Profits, 286, 323

Purchase and selling of car, 464

Purchasing one computer system
vs. another, 319

Receipts from a bus company, 22

Rental space in a mall, 311

Retirement income, 16

Salary, 15, 269, 286, 323, 333

Sales price of truck, 464

Should insurance company sell
policy or not? 531

Supply and demand, 326

Targeted marketing, 264

Unemployment and inflation, 17



Whether to invest in two compa-
nies, 545

Women’s and men’s salaries,
b

COMPUTERS AND
COMPUTER SCIENCE

ASCII code, 152

Computer gates, 96

End around carry method, 161

Logic and the computer, 96

Programming LOGO, 414-19,
420-21

Speed of computers, 218

CONSUMER AFFAIRS

Car rental comparisons, 265, 269,
333

Cost of groceries, 15

Determining the price range of
meals, 275

Dishwasher warranty, 618

Fixed fee and mileage fee of taxi,
356

Gas and electric bills, 13

Gas mileage on car, 16

Number of gallons of gas, 11

Number of possible telephone
numbers, 557

One rental company vs. another,
330

Price of poster boards, 10

Price of stamps, 15

Purchasing a sofa on layaway, 461

Purchasing price on a car, 490

Purchasing two medium pizzas vs.
one large, 383

Purchasing vs. renting a telephone,
269

Renting vs. buying, 310

Sales tax on car, 16

Security locks, 556

Tipping at a restaurant, 22

Warehouse shopping, 268

HeAaLTH AND MEDICINE

Ailments of senior citizens, 65

Blood cells, 216, 618

Burning off calories, 27

Classification of blood, 58, 61

Dispensing serum for influenza,
571

Drug dosage, 254,331, A10, A12,
Al4

Drug ingredients, A15

Drug testing results, 509

Drug testing, 544

Heartbeats per lifetime, 11

Ingredients in cough syrup, A10

Life expectancy, 600

Medicine given to number of
patients, 567

Nutrition of animals, 333

Physical development, 607

Probability in medicine, 511, 514,
524,544

Red blood cells, 618

Temperature of a patient, A13

Testing serum, 514

X-rays, 216

Home AND GARDEN

Amount of fertilizer needed for
lawn, 383, 387

Amount of wallpaper needed for
room, 398

Base and volume of cake pans,
397

Blacktop needed to cover drive-
way, 397

Bookcase building, 310

Building a sandbox, 266, 268

Concrete needed for patio, 390

Cooking instant potatoes, 23

Home improvement costs, 386,
381,387,424

Landscaping, 27

Measurement of garden in hectares,
387

Measuring fabric, 200
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Mixing insecticide, 24

Number of stones needed for fire-
place, 387

Painting a house, 387

Quilting, 9

Roofing contractor, 308

Serving size variations for Minute
Rice, 198

Shelf building, 268

Topsoil needed for flower box,
395

Volume of flower box, 397

HUMANITIES AND
GENERAL INTEREST

Advantage or disadvantage to
guessing on multiple choice
test, 529

Amount of fat needed for milk,
333

Amount of questions answered
right/wrong on a test, 563

Answering essay questions, 562

Architecture, 27

Area of walk surrounding building,
387

Average number of potholes
repaired per day, 529

Blood alcohol level, 112

Choices teacher has for exam ques-
tions, 562

Circulation of magazines, 594

College boards, 601

Combination of albums that d.j.
can play, 562

Combination of fast/slow songs by
rock group, 562

Comparison of two different popu-
lations, 609

Computing final grade, 601

Countries with common borders,
403

Degrees awarded at colleges and
universities, 592

Distance on a map, 13, 16
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Down payment, interest, principal
and monthly payments on mort-
gage, 500, 504

Engine displacement, 397

Farming, 10, 55

Finding angles of picnic table legs,
376

Finding angles of shopping cart,
377

Finding number of students in a
class, 462

Flight schedule for pilot, 450

Gallons of sealer needed for gym
floor, 387

Golden ratio in architecture and art,
233

Grade average for a “B”and “C”,
273,274

Grade distributions, 619

Intelligence quotients, 614

International date line, 31

Length of vacation of business
executives, 588

Life of light bulbs, 618

Mixing of colors, 62

Mortage rate, interest, down pay-
ment and monthly payment on
mortgage, 500

Mortgage rates and costs of buying
ahouse, 494,497, 499, 502,
505

Number of doors in an art gallery,
400

Number of electoral votes, 584

Number of people that prefer bleu
cheese dressing, 464

Number of service calls made to
AAA, 530

Nurse’s work schedule, 450

Paving distance for construction,
283

Percent increase of deaths from
AIDS, 464

Percent increase of grandchildren,
464

Percent of correct answers received
on exam, 462

Percent of different grains pro-
duced, 463

Percent of people in favor of school
budget, 458

Percent of people in poverty, 464

Percent of students receiving cer-
tain grades, 458, 464

Percent of supermarkets leaving
inner cities, 463

Percent of women holding more
than one job, 463

Pet ownership, 16

Placement of a door in a hotel, 402

Population growth, 227

President’s children, 622

Probability of Dale receiving
money for house, 530

Probability of getting answers right
on multiple choice test, 526,
544

Probability of grade on test, 524

Probability of picking certain
record album, 519

Publisher’s choices, 535, 562

Qualification for mortgage and
monthly payment, 499

Real estate: mortgage on property,
492-95

Sales tax on dinner, 464

Should you return your sweep-
stakes ticket? 531

Spacing of frets on guitars, 308

Surface area and volume of burg-
ers, 387,396

Time zones used by airlines and
Navy, 188

Total cost of a house, total interest
paid, 500

Trucker’s driving schedule, 450

Variability in vending machines,
618

Variable rate mortgage, 497

Volume of a pyramid in Egypt, 397

Water over Niagara Falls, 220

Wear-out mileage of tires, 616

Will legs support water-filled
trough? 424

PERSONAL FINANCE

Actual interest rate on a loan, 467

Amount of interest on a loan, 487,
488

Annuities, 478

APR and interest saved by repay-
ing a loan early, 489

APR, interest saved, and remaining
balance on loan, 503

Average daily balance on credit
card, 486

Bank loan interest, 263

Banking charge on a checking
account, 333

Borrowing money from bank, 502,
503

Car purchase, 268

Car rental, 268

Compound interest formula, 263,
474

Computing water bill, 253

Date of maturity of a loan, amount
of interest, amount repaid, 502

Determining APR, 480

Disability income, 311

Down payment, interest charges,
APR and monthly payment on a
car, 489

Estimating the cost of building a
house, 386

Finance charges and balance on
credit cards, 490, 505

Income tax return, 269

Interest and repayment amount
on loans, 256, 466, 489, 504,
505

Interest rate in savings account,
263

Interest rate and APR by one

" company vs. another, 489



Interest rate and APR on loan,
488, 489, 505

Investment club’s probability of
making profit and tax law’s
effect on earnings, 529

Leasing vs. buying, 490

Minimum payments and finance
charges on credit cards, 484,485

Monthly payment and finance
charge on ring, 489

Mortgages, salaries and monthly
payments on a loan, 31

Number of coins in a piggy bank,
356

Obtaining a mortgage, 493

Percent increase in personal
income, 463

Percent of income spent on food,
463

Percent of salary difference and
percent increase, 459, 464

Percent of Social Security increase,
463

Personal investment, 268, 275, 286

Personal loan and interest paid,
466

Probability of being audited, 524,
545

Purchasing a house, 492-99

Purchasing slide trays, 19

Retirement planning, 16

Return on an investment, 456

Sales tax, 243

Savings on loan and interest rate,
505

Tax-free yield formula, 261

Using a credit card vs. withdrawing
money from a savings account,
489

Value of savings account after five
years, 258

SCIENCES
Amount needed for acid solution,
356

Animal diet, 333

Astronauts in the moon, 517

Atmospheric pressure, 308

Carbon dating of fossils, 257, 263

Classification and cross-breeding
of pea plants, 514-15, 536

Difference in elevation, 184

Growth and multiplication of
bacteria, 220, 263

Half-life and decay of plutonium,
217, 263

Head size of primitive animals,
622

Height of redwood trees, 622

Number of gametes in a plant,
263

Number of miles in a light year,
220

Observing types of squirrels, 573

Penguin diet and food supply,
14-15

Percentage needed for an acid solu-
tion, 333

Pressure on a submarine, 255

Probability of certain color flower,
519, 541

Remaining power of a satellite,
301

Testing of drugs, 514

Tree growth, 308

Velocity and distance of spacecraft
from the moon, 300

SPORTS AND RECREATION

Amount of water needed for pool
and ice skating rink, 391, 425

Area of racquetball court, 384

Distance from home plate to sec-
ond base, 382

How many people dance with each
other? 403

Initiation fee and monthly charge
of health club, 357

Logic puzzles, 103, 104

MPH of a skier, 264
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Number of games left for soccer
teams, 402

Percent increase of club members,
502

Percent increase of number of play-
ers on team, 502

Predicting basketball scores, 188

Probability of catching certain type
of fish, 519

Racquet club fees, 269

Salaries of Oakland Athletics, 600

Scores in a pinochle game, 188

Vacation planning, 17

Volume of water in swimming
pool, 396

Which country club is cheaper?
333

Yards gained by football team,
188
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