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Geometric Formulas
Plane Geometry

Rectangle

Area: A = l # w
Perimeter: P = 2 # l + 2 # w

w

l

Square

Area: A = s2

Perimeter: P = 4 # s

s

s

Triangle

Area: A = 1
2

# b # h
h

b

Sum of Angle Measures

A + B + C = 180° A

B

C

Right Triangle

Pythagorean Theorem: 
a2 + b2 = c2

a

b

c

Parallelogram

Area: A = b # h
h

b

Trapezoid

Area: A = 1
2

# h # 1a + b2 h

b

a

Circle

Area: A = p # r 2

Circumference:
C = p # d = 2 # p # r 122

7  and 3.14 
are different approximations for p2

r

d

Solid Geometry

Rectangular Solid

Volume: V = l # w # h

l w

h

Cube

Volume: V = s3

s
s

s

Right Circular Cylinder

Volume: V = p # r 2 # h
Surface Area:
S = 2 # p # r # h + 2 # p # r 2

r

r

h

Right Circular Cone

Volume: V = 1
3

# p # r 2 # h
Surface Area: 
S = p # r 2 + p # r # s

h
s

r

Sphere

Volume: V = 4
3

# p # r 3

Surface Area: S = 4 # p # r2
r

Fraction, Decimal, and  
Percent Equivalents

Fraction 
notation

1

10

1

8

1

6

1

5

1

4

3

10

1

3

3

8

2

5

1

2

3

5

5

8
2

3

7

10
3

4

4

5
5

6

7

8
9

10

1

1

decimal 
notation

0.1 0.125 0.166 0.2 0.25 0.3 0.333 0.375 0.4 0.5 0.6 0.625 0.666 0.7 0.75 0.8 0.833 0.875 0.9 1

Percent 
notation

10% 12.5%  
or  

121
2%

16.6% 
or 

162
3%

20% 25% 30% 33.3% 
or 

331
3%

37.5% 
or 

371
2%

40% 50% 60% 62.5% 
or 

621
2 %

66.6% 
or 

662
3 %

70% 75% 80% 83.3% 
or 

831
3%

87.5% 
or 

871
2%

90% 100%
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Beehives needed to pollinate apple 

trees, 104
Bees and honey, 510
Birds killed, 400
Black bear cubs, 223
Bones in the hands and feet, 91
Deer population, 335
Elephant heart rate, 320
Endangered species, 461
Extinction of mammals, 390–391
Heart rates of mammals, 440–441
Heights of bearded irises, 456
Kangaroos, 494
Rhino population, 448
Silicon in the earth’s crust, 313
Speed of a black racer snake, 319
Trout population, 340
Water in the human body, 368
Whale population, 340

Business
Apple net income, 215
Book order, 231
Business days in a year, 165
Business trip expenses, 396
Candy company producing packages 

of gum, 80–81
Catering, 178
Change for a yard sale, 691

Cigarette exports, 510
Coffee production, 339
Conference expenses, 68
Copy-center account, 619
Defective valves, 476
Deli order, 212
Delivering orders, 128
Downsizing, 451
Fitness club membership sales, 405
Land sale, 396
Machine wrapping candy bars, 702
Mailing-list changes, 150
Mining company, 104
Office supplies, 106
Online ad spending, 295
Owning a business, 476
Packaging, 103, 156, 186, 568
Pencil company, 174
Price negotiations, 439
Producing tuxedos, 463
Publishing, 338
Quality control, 338, 353
Real estate developer, 133
Sales trip, 155, 159
Sales, 77, 259, 306, 313, 352, 465
Selling a home without a realtor, 428
Shipping, 89
Sundae’s Homemade Ice Cream &  

Coffee Co., 530
Yard-sale profit, 88

Chemistry
Acid solution, 399
Alcohol solution, 399
Beakers of alcohol, 104
Boiling point and altitude, 516
Chemical reaction, 630, 642
Copper and nickel in coins, 360
Gold, 454, 556
Metallurgy, 338
Precious metals, 567
Tanzanite, 504
Temperature change in an experiment, 

621
Weight of water, 214, 216, 243, 294, 526

Construction
Addition to a medical clinic, 348
Addition to an athletic facility, 345
Apartment builder, 104

Index of Applications
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Board cutting, 698
Brick-mason expense, 84
Building a ziggurat, 216
Carpenter drilling holes, 86
Carpentry, 180, 207, 229, 232
Carpeting, 234, 545
Ceramic tile, 134
Concrete mix, 181
Construction plans, 334
Cost of sports stadiums, 467
Crown molding, 534
Cutting rope, 186, 689
Determining paint needs, 332, 354, 702
Drain pipe, 632
Fencing, 286, 534, 536, 556
“Flipping” houses, 618
Floor tiling, 136
Flooring, 210–211
Glaziers, 529
Greenhouse dimensions, 193
Hancock building dimensions, 691
Hanging a door, 358
Height of a ladder, 581, 582
Height of a wall, 347
Height of buildings, 493, 528
Height of the Washington Monument, 

493
Height of towers, 26, 85, 356, 492,  

494, 519
Houses with porches, 377
Installing a rain gutter, 536
Installing a swimming-pool walk, 554
Insulation, 400
Interior design, 207
Kitchen remodeling, 700
Largest building in the world, 256
Leaning Tower of Pisa, 313
Length of a bolt, 207
Length of a wire, 593, 596
Length of braces, 585
Lucas Oil Stadium, 542
Millau viaduct, 492
Miniature air conditioning unit, 349
Nail length, 201
Norman window, 592
Painting, 45, 186, 205, 207, 212, 338, 

339, 545
Palazzo hotel, 521
Pipe cutting, 689
Pitch of a screw, 149, 159, 166
Plumber, 204
Pond edging, 553
Rafters of a house, 343–344, 593
Repaving a road, 164
Roof of a turret, 567
Skylight, 345
Stone bench, 206
Stone walkways, 193
Subflooring, 178
Thickness of a board and glue, 180, 281
Tiles used for a sidewalk, 214
Towers never built, 85

Two-by-four, 401, 689
Waterproofing a deck, 338
Widening a driveway, 200–201
Window code, 287
Window dimensions, 206, 348
Wire cutting, 233, 686, 704

Consumer 
Amount spent on food, 698
Apartment rent, 632
Art prices, 214
Beef consumption, 634
Better buy, 558
Bottled water consumption, 294
Buying gasoline for a motorhome, 99
Buying gift cards, 217
Buying video games, 91
Car rental, 688
Cell phone bill, 632
Coffee and tea consumption, 243, 

452–453
Cost of gasoline, 292, 293, 510, 598
Cost with a coupon, 306
Cost, 285, 289, 290, 293, 294, 297, 304, 

306, 341, 351, 396, 423, 430, 534, 536, 
695, 702, 704

Costs for moviegoers, 394–395
Cruise cost, 582
Delivery truck rental, 681–682
Discount, 407, 411, 425, 426, 427, 428
Eating out, 365
Electric bill, 336
Energy use, 362
Estimating cost, 282, 283, 285, 286
FedEx mailing costs, 476
First-class postage, 471
Gasoline consumption, 353
Gasoline usage, 519
Health club membership fee, 304
Hourly rate for repair charges, 84
How food dollars are spent, 372
Juice consumption, 634
Lumber consumption, 510
Online price, 336
Parking rates, 88
Personal consumption expenditures, 449
Planning a vacation, 67
Prices, 426, 504, 688, 690, 696
Purchasing, 84, 88, 103, 156, 180, 283, 

285, 288–289
Sale prices, 400, 425, 426, 427
Spending, 259, 398
Taxi fares, 690
Tipping, 398, 402, 691
Total cost, 79, 304
Transportation costs, 121
Travel expenses, 396
Unit price, 316, 317, 320, 321, 330, 351, 

352, 353, 354, 355, 358, 430, 475,  
598, 700

Van rental, 688
Wasting water, 510

Domestic
Bake sale, 193
Baking, 180, 306
Bed sheets, 80
Bolt of fabric, 598
Cutco cutlery, 207
Cutting ribbon, 430
Fabric strips, 475
Flower vase, 162
Knitting a scarf, 156, 680–681
Mural, 214
Painting a decorative border, 229
Peat moss needed for rose bushes, 147
Planting flowers, 204
Quilt design, 193
Recipes, 134, 150, 164, 181, 215, 229, 

233, 281, 358, 386, 475, 644
Ribbon needed to make a bow, 135, 536
Sewing, 158, 164, 205, 229
Upholstery fabric, 205

Economics
Americans’ spending on health care, 

376
Assessed value of a house, 150
Cost of living index, 458
Currency exchange, 243, 340, 353
Dow Jones Industrial Average, 392–394
Facebook stock, 459
Gold prices, 276
Home listing prices, 689
Housing costs, 87
IRS driving allowance, 289–290
Meals tax, 425, 504
Median home prices, 439
Property taxes, 297
Real-estate values, 341
Sales tax, 403, 404, 408, 409, 423,  

425, 427, 463, 536, 582, 598, 632,  
686, 696

Stock market changes, 642
Stock prices, 243, 396, 601, 619, 621, 

634, 639, 690, 702
Tax freedom day, 313
Taxes, 702
Ticketmaster stock, 286
Trade balance, 88
U.S exports to China, 280
U.S. imports from China, 280
U.S. national debt, 255
World silver supply, 150

Education
Art departments sharing clay, 386
Associate’s degrees, 159
Bachelor’s degrees, 159, 364, 455, 457
Books in libraries, 301
Class size, 339
College costs, 471
College enrollment, 84
College profile, 151
College students living in dorms, 166
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College tuition, 63, 186, 292, 698
Course grade, 433, 434
Dean’s list, 644
Distance from college, 186
Educational level completed, 366
English language learners, 29
Enrollment in Japanese classes, 212
Exam scores, 434, 463
Foreign students, 424, 464
Grade point average, 433–434, 438, 

468, 472
Grading, 338, 434, 438
Graduation rates, 366
Instructors at a community college, 91
Level of education and median in-

come, 164
Master’s degrees, 159
Public schools, 69
Reading assignment, 78, 186
Research paper, 188
SAT score, 396
School fundraiser, 68
Senior students, 504
Student ages, 702
Student enrollment in different levels 

and types of schools, 462
Student-to-faculty ratio, 341
Study groups, 232
Study time and test grades, 337
Substitute teaching, 150
Test questions, 143, 519
Test scores, 98, 397, 398, 425, 445, 468, 

472, 598, 685, 688, 691

Engineering
Bicycle design, 345
Bridge length, 519
Channel Tunnel, 494
Coaxial cable, 159
Distance across a river, 347
Drilling activity, 86
Electrical wiring, 292
Electricity generation, 361, 444
Empire State Building, 606
Energy consumption, 476
Energy, 597
First stage detached from the  

rocket, 601
Gas pipeline, 566
Guy wire, 581
Height of a pole, 584
Height of a tree, 346
Height of the Statue of Liberty, 689
Illuminated bridge, 481
Measuring the height of a hill, 347
Surveying, 585
Suspension bridge, 519

Environment
Deepest point in oceans, 642
Elevation, 618, 619, 632, 642
Extreme climate, 606

Great Lakes, 568
Heat index, 446
Hurricanes, 473
Length of a lake, 347
Length of canals, 288
Length of the Congo River, 26
Length of the Nile and Amazon  

Rivers, 696
Longest rivers, 86
Low points on continents, 619
Mississippi River, 397, 601
Mountain peaks in Colorado, 270
Rain, 181
Record rainfall, 309
Record snowfall, 309, 330
Recycling aluminum cans, 365
Snow to water, 339
Temperatures, 215, 515, 516, 601, 606, 

616, 619, 634, 644
Tornadoes, 470
Trash production, 353
Waste generated, 473
Water level, 463, 601
Wildfires, 255
Wind speeds, 308
Windy cities, 280

Finance
Amount inherited, 292
Bank account balance, 91, 290–291, 

292, 301, 306, 634, 640, 644
Billionaires, 476
Borrowing money, 426
Change received, 294
Checking account balance, 84, 103, 

156, 217, 296, 297, 619, 620
Compound interest, 413, 414, 415, 419, 

424, 426, 427, 428, 430, 530, 547, 598
Credit cards, 365, 399, 401, 415–417, 

420, 426, 428, 619, 690
Debit cards, 288
Deposit and withdrawal, 606
Disposable income, 464
Educational loans, 360
Effective yield, 420
Equal shares of money, 233
Expense needs, 328
Family budget, 104
Food budget, 474, 530
Home improvement loan, 90
Household budgets, 151
Inheritance, 582
Interest rate, 362
Loan interest, 690
Loan payments, 84, 90, 106, 295, 459
Lottery winnings, 186, 293
Median household income, 215
Mortgage payments, 68, 399
Net worth of Warren Buffett, 475
Overdraft fees, 259, 401
Savings increase, 399
Savings interest, 690

Savings investment, 704
Simple interest, 412–413, 418, 424, 426, 

427, 521, 536, 598, 632, 685, 702
Total assets, 639
Travel funds, 292
Tuition loan, 150, 306

Food
Bagged salad greens, 355
Batch of fudge, 217
Berry salad, 178
Boxes of candy, 156
Brussels sprouts, 438
Candy bar, 121
Case of soda, 619
Cereal, 156, 158, 336, 339, 373,  

447–448, 504
Cheese, 328
Chocolate bars, 212
Chocolate desserts, 457
Cookies, 691
Crème de Menthe Thins, 156
Egg costs, 354
Favorite ice cream, 377, 425
Flounder fillets, 251
Frozen fruit drinks, 309
Fudge, 328
Game snacks, 292
Gourmet sandwiches, 681
Grapes, 498
Ham servings, 355
Hamburgers, 319, 497
Hostess Ding Dongs®, 106
Ice-cream roll-up cake, 123
Iced brownies, 180
Iced tea, 166
Icing on cinnamon rolls, 188
Lean boneless ham, 289
Mangoes, 438
Maple syrup, 337
Margherita pizza, 188
Oatmeal comparisons, 467
Organic russet potatoes, 315
Peanut products, 476
Pears, 700
Pizza, 136, 217
Popcorn, 189
Pork servings, 582
Powdered milk, 598
Servings of cheesecake, 181
Servings of fish, 216, 328
Soda cans, 619
Strip of taffy, 166
Sugar, 158
Swiss cheese, 217
Thanksgiving dinner, 356
Tossed salad, 136
Truffles, 147
Turkey servings, 229, 338, 354
Wasting food, 365, 399
Weight of cheese, 205
Weight of eggs, 436, 504
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Weight of turkey, 205
Wheel of cheese, 188

Geometry
Angles of a triangle, 683–684, 686, 689, 

696, 698
Area of a border, 545
Area of a circular region, 552, 553, 554
Area of a field, 545
Area of a kite, 542
Area of a lawn, 545
Area of a rectangular region, 45, 47, 

79–80, 89, 104, 106, 134, 136, 147, 
295, 306, 541, 542, 545, 590, 591, 644

Area of a sidewalk, 545, 554
Area of a square region, 47, 552
Area of lots, 294, 336
Building area, 547
Circumference of a circle, 549, 553, 554
Diameter of a circle, 553, 554
Dimensions of a rectangular region, 

193, 206, 292, 313, 680–681, 682–683, 
689, 696, 698

Lengths of a carpet runner, 695
Office space area, 47
Open cardboard container, 106
Perimeter of a rectangular region, 33, 

35, 89, 104, 106, 205, 295, 336, 534, 
536, 582, 590, 683, 686, 691

Perimeter of a square region, 35, 536
Radius of a circle, 554
Triangular sail, 547
Volume of a capsule, 568
Volume of a circular cone, 567, 582
Volume of a cube, 567, 568
Volume of a cylinder, 566, 567, 582, 644
Volume of a propane gas tank, 563
Volume of a rectangular solid, 560, 

567, 594
Volume of a sphere, 562, 566, 567,  

568, 582
Volume of a submarine, 567
Width of a rectangular region, 344, 

347, 686

Government
Committee in the United States  

Senate, 163
Library of Congress, 259
Patents issued, 401
Presidential assassinations in office, 

391
Presidential libraries, 494
Women in Congress, 363

Health/Medicine
Accidents requiring medical  

attention, 490
Birth weights, 221
Blood alcohol level, 360, 362
Blood types, 366
Body temperature, 293, 297

Brushing teeth, 158
Caffeine, 85, 180
Calcium supplement, 352
Calories, 106, 296, 331, 336, 339, 353, 

364, 687
Causes of spinal cord injuries, 465
Congestion, 437
Daily vitamin requirements, 373
Desirable body weights, 472
Doses of an antibiotic, 154–155
Heart disease, 476
Heart transplants, 371
Heights, 84, 205, 206, 328, 336, 438
Human heart rate, 320
Impulses in nerve fibers, 319
Length of pregnancy, 438
Life expectancy, 69, 238, 304
Medical dosage, 181, 500, 503, 506, 

507, 509, 510, 525, 526, 528
Medicine capsule, 563
Milk alternatives, 687
Nutrition, 301, 447–448
Organ transplants, 427
Overweight Americans, 338
Prescription drug sales, 401
Prescriptions, 425
Prevalence of diabetes, 338
Recommended dosage, 332, 338
Rehabilitation program, 189
Safe water, 259
Skin allergies, 271
Sodium consumption, 214
Substance abuse, 465
Waist-to-hip ratio, 333–334
Walking laps at a health club, 232
Weight loss, 82–83, 90, 296, 400, 530
Weight of a human brain, 556

Labor
Average annual wage for athletic  

trainers, 27
Careers in medicine, 313
College graduate job choices, 139
Commission, 405–406, 409, 410, 411, 

424, 425, 426, 427, 428, 476, 530, 536, 
556, 695, 702

Construction pay, 296
Earnings, 164, 469, 638
Employment growth, 319
Firefighting, 597
Government payroll, 25
Hourly wage, 301, 316
Job applications, 145
Job opportunities, 428
Jobs available in professions, 24
Labor force age 87 and older, 381
Late to work, 701
Level of education and median in-

come, 164
Microsoft interview, 189
New jobs, 90
Pay rate, 217, 351
Raises, 426

Registered nurses, 129
Salaries, 341, 397, 398, 426, 430, 435, 

439, 470, 471, 676, 696, 702
Sick leave, 363
Summer work, 296
Take-home pay, 295
U.S. armed forces, 399
Vacation days, 212

Miscellaneous
Aalsmeer Flower Auction, 521
Actual time in a day, 514
Bird feeders, 328
Book circulation, 474
Book size, 205
Bookshelves in an office, 91
Bubble wrap, 186
Bucket holding water, 158
Coin tossing, 276
Cord of wood, 560
Dog height, 205
Dog ownership, 212
Ducks killed for food worldwide, 303
Extensions cords, 158
Flywheel revolutions, 352
Gallon of paint, 243
Gasoline can or tank capacity, 135, 

156, 158, 162
Goliath’s height, 483
Grass in a yard, 295
Guessing the number of marbles in a 

jar, 356
Gypsy-moth tape, 553
Height of a billboard, 354
Height of a flagpole, 343, 346
Hours in a week, 87
Households owning pets, 427
Koi pond, 211
Landscaping, 147, 159, 476
Lawn mowing, 396
Lawn watering, 320, 352
Lefties, 339
Length of rope, 598
Lincoln-head pennies, 103
Locker numbers, 686
Loose change left in an airport, 295
Machine stamping out washers, 358
Magic tricks, 212
Mailing labels, 88
Medal of Honor, 687
Mine rescue, 630
Minutes in a day or more, 87, 120
Mosquito netting, 541
Murder case costs, 398
National parks, 95–96, 437
Noah’s Ark, 483
Package tape, 336
Packages in a carton, 306
Paper measures, 88
Pieces of mail, 634
Puppies and kittens, 128
Pyramid of Cheops, 585
Record price for The Scream, 238
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Shadow length, 346
Shark attacks, 312
Spreadsheet entries, 86
Staplers, 106
Stringing lights around the roof of a 

gazebo, 536
Tank capacity, 294
Temperature in enclosed vehicle, 455
Thermos bottle capacity, 186
Tiananmen Square, 159
Time length, 514
Time loss on a watch, 355
Typing speed, 136
Volume of mail, 394
Water depth, 207
Water output from the body, 425
Where coffee drinkers get their  

coffee, 360
Winnings from gambling, 397
Winterizing a swimming pool, 205
Wire to make a spring, 155

Physics
Speed of light, 91, 319
Speed of sound, 319
Wheel revolutions, 297

Social Sciences
Accessing Facebook, 483
American Red Cross, 25
Banquet attendance, 68
Camp sponsorships, 632
Charity work, 356
Dining together, 365
Donations, 463, 632, 702
Emergency food pantry fund, 233
Foreign adoptions, 427
Fraternity or sorority membership, 686
Heifer International, 25–26
Homelessness, 470
Humane Society pie sale, 229
Languages, 121, 306, 368
Lengths of engagement of married 

couples, 462
Locks of Love, 202
Shy people, 150
Time spent doing various activities, 

143

Sports/Entertainment
500 Festival Mini-Marathon, 688
Auto racing, 29
Average number of career hits, 96
Babe Ruth, 316
Baseball, 35, 47, 124, 341, 401, 492, 584
Basketball courts, 89, 683
Basketball: high school to pro, 136
Batting averages, 143, 279, 427, 433
Biking posture, 569
Billiard table, 536
Bowling, 562
Broadway musicals, 319
Collecting baseball memorabilia, 411

College band, 84
Cross-country skiing, 233
Crossword puzzle, 86, 88
Daytona International Speedway, 491
Diver’s position, 634
Drive-in movie theaters, 328
Earned run average, 341
“Everybody Loves Raymond” 

Â�episodes, 88
Field hockey, 313
Fly fishing, 207
Football, 29, 134, 136, 491, 493
Free throws, 330
Golf, 363, 568
Grammy awards, 310
Guitarist, 181
Hank Aaron, 439
Height of basketball players, 493
Hiking, 181, 223
Hockey, 35, 47, 349
Home runs, 341
Ice-skating rink, 145
Indianapolis 522, 29, 215, 243
iPod games, 197
Jogging, 197
Lacrosse field, 682–683
Major League World Series, 469
Marathon training, 463
Media usage, 309
Men’s long-jump world records, 201
Mountain climbing, 189
Movie receipts, 28
Movie theater tickets, 439, 698
Movies released, 439
Museums, 163, 430
NBA, 310, 341, 430
New book titles, 69
New York Road Runners, 159
Olympic team, 398
Olympic trampoline, 104
Orangutan circus act, 230
Photography Club, 150, 476
Points scored per game, 433, 449
Pole vault pit, 295
Pool tables, 45, 106
Purchasing tickets to a food festival, 

332–333
Radio stations, 483
Raffle tickets, 212
Razor scooters, 704
Record movie openings, 294
Roller coasters, 50, 443, 519, 684–685
Roller-rink floor, 554
Running records, 229, 238, 271, 294, 

494, 526, 528, 680
“Seinfeld” episodes, 88
Set of weights, 400
Soccer, 358, 363
Softball diamond, 584
Sports equiptment, 128
Stair-climbing races, 28
Strikeouts per home run, 316, 328
Summer Olympics, 26–27, 86

Super Bowl spending, 634
Swimming, 186, 188
Tennis court, 590, 593
The Hobbit: An Unexpected Journey, 

337
Touchdown passes, 451
Training regimes, 210
Triathlon, 181
TV game show winners, 644
Vertical leaps, 223
Walkathon, 233
Walking distance, 396, 430, 598, 644, 

702
Walking rate, 356
Weight of wrestlers, 270
Weightlifting, 231
Woman’s dunks, 232
Women’s 222-meter backstroke world 

record, 236–237
Yardage gained or lost, 601, 640

Statistics/Demographics
Americans 18 and older who  

smoke, 373
Americans eating chocolate, 300
Area of Colorado, 26, 99
Area of Lake Ontario, 689
Area of Russia, 300
Area of the Pacific Ocean, 30
Areas of the New England states, 280
Birth rate, 243
Boundaries between countries, 86
Centenarians, 395
Change in population, 396
Colonial population, 87
Countries in Africa, 124
Dimensions of Wyoming, 695
Foreign-born population, 121, 365
Highway fatalities, 401
Island population, 686
Largest states, 106
Lawyers in Chicago, 353
Living veterans, 399
Longevity beyond age 87, 460
Median age, 237
Most populous countries in the  

world, 29
Percentage of people living in Asia, 427
Population density, 266, 318, 441–442
Population of Cleveland, 215
Population of continents, 465
Population, 401, 402, 504, 519, 634,  

642, 702
Residents age 15 or younger, 366
Senior citizens aged 76 and older, 360
State populations, 214, 227, 430
States east of the Mississippi River, 129
States north of Nashville, Tennessee, 

129
Tallest mountain in the world, 619
U.S. population by age, 365, 373, 453, 

468, 529
World population, 27, 35, 296, 360, 397
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Technology
E-mails sent worldwide, 255
HDTV screen, 311
Magellan GPS navigation system, 236
Pixels, 86
Scanning blueprints, 304
Scanning posters, 301
Smartphone and tablet ownership,  

469
Text messages sent worldwide, 256
Word processing, 216

Transportation
Airplane seating configuration, 90
Airplane’s distance, 585
Airport control tower, 688
Bicycle paths, 155
Bicycling, 156, 212, 339
Buses needed for a field trip, 56

Busiest airport, 29
Car travel, 358
Carry-on luggage, 560
City driving, 318
Commuting time, 458
Cruise vacations, 406
Cycling in Vietnam, 679–680
Distance between cities, 351,  

491, 492
Distance from a city, 205, 251
Driving distance, 519
Highway driving, 318
Highway routes, 294
International travel, 293
Length of trip, 702
Map drawing, 89
Map scaling, 150, 340, 356, 430
Mass transit, 410
Miles driven, 294, 339, 432

Miles of railroad track, 400
Nonstop flight, 206
Pacific Coast Highway, 492
Passports, 255, 429, 634
Pedestrian paths, 481
Predicting total distance, 331
Public transit systems, 689
Rail travel, 463
Rate (speed), 316, 320
Riding a Segway®, 180
Shipwreck, 606
State highway beautification project, 180
Submarine depth, 601
Subway ridership, 102
Train travel, 353
Transportation to work, 389–390
Travel distance, 78, 155, 164, 201,  

210, 355
Vacation miles, 463
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The Bittinger Program
Math hasn’t changed, but students—and the way they learn it—have.

Basic College Mathematics, 12th Edition, continues the Bittinger tradition of 
Â�objective-based, guided learning, while integrating timely updates to the proven 
pedagogy. In this edition, there is a greater emphasis on guided learning and helping 
students get the most out of all of the course resources available with the Bittinger 
program, including new opportunities for mobile learning. 

The program has expanded to include these comprehensive new teaching and 
learning resources: MyMathGuide workbook, To-the-Point Objective Videos, and 
enhanced, media-rich MyMathLab courses. Feedback from instructors and students 
motivated these and several other significant improvements: a new design to support 
guided learning, new figures and photos to help students visualize both concepts and 
applications, and many new and updated real-data applications to bring the math  
to life. 

With so many resources available in so many formats, the trusted guidance of the 
Bittinger team on what to do and when will help today’s math students stay on task. 
Students are encouraged to use Your Guide to Success in Math, a four-step learning 
path and checklist. The guide will help students identify the resources in the textbook, 
supplements, and MyMathLab that support their learning style, as they develop and 
retain the skills and conceptual understanding they need to succeed in this and future 
courses.

In this preface, a look at the key new and hallmark resources and features of the 
Basic College Mathematics program—including the textbook/eText, video program, 
MyMathGuide workbook, and MyMathLab—is organized around Your Guide to  
Success in Math. This will help instructors direct students to the tools and Â�resources that 
will help them most in a traditional lecture, hybrid, lab-based, or online Â�environment. 

neW and HallmarK FeatUreS in Relation to 
your Guide to Success in Math

Step 1â•… Learn the Skills and Concepts

Students have several options for learning, reviewing, and practicing the math con-
cepts and skills. 

Textbook/eText

	 Skill to Review. At the beginning of nearly every text section, Skill to Review offers a 
just-in-time review of a previously presented skill that relates to the new material in the 
section. Section and objective references are included for the student’s convenience, 
and two practice exercises are provided for review and reinforcement. 

	 Margin Exercises. For each objective, problems labeled “Do Exercise . . .” give stu-
dents frequent opportunities to solve exercises while they learn. 

	 New!â•… Guided Solutions. Nearly every section has Guided Solution margin exer-
cises with fill-in blanks at key steps in the problem-solving process.

Preface
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	 Enhanced!â•… MyMathLab. MyMathLab now includes Active Learning Figures for 
directed exploration of concepts; more problem types, including Reading Checks 
and Guided Solutions; and new, objective-based videos. (See pp. 16–19 for a 
Â�detailed description of the features of MyMathLab.)

	 New!â•… To-the-Point Objective Videos. This is a comprehensive new program of 
Â�objective-based, interactive videos that are incorporated into the Learning Path 
in MyMathLab and can be used hand-in-hand with the MyMathGuide workbook.

	� New!â•… Interactive Your Turn Exercises. For each objective in the videos, 
students solve exercises and receive instant feedback on their work.

	 New!â•… MyMathGuide: Notes, Practice, and Video Path. This is an objective-
based workbook (available in MyMathLab) for guided, hands-on learning. 
It offers vocabulary, skill, and concept review—along with problem-solving 
Â�practice—with space to show work and write notes. Incorporated in the Learn-
ing Path in MyMathLab, it can be used together with the To-the-Point Â�Objective 
Video program, instructor lectures, and the textbook.

Step 2â•… Check Your Understanding

Throughout the program, students have frequent opportunities to check their work 
and confirm that they understand each skill and concept before moving on to the 
next topic.

	� New!â•…  Reading Checks. At the beginning of each set of section exercises in the text, 
students demonstrate their grasp of the skills and concepts.

	� New!â•… Active Learning Figures. In MyMathLab, Active Learning Figures guide stu-
dents in exploring math concepts and reinforcing their understanding.

	 �Translating for Success. In the text and in MyMathLab, these activities offer stu-
dents extra practice with the important first step of the process for solving applied 
problems.

Step 3â•… Do Your Homework

Basic College Mathematics, 12th Edition, has a wealth of proven and updated exer-
cises. 

�  	 Skill Maintenance. In each section, these exercises offer a thorough review of the 
math in the preceding text. 

	� Synthesis Exercises. To help build critical-thinking skills, these section exercises 
require students to use what they know and combine learning objectives from the 
current section with those from previous sections.

Step 4â•… Review and Test Your Understanding

Students have a variety of resources to check their skills and understanding along 
the way and to help them prepare for tests.

	 �Mid-Chapter Review. Mid-way through each chapter, students work a set of exer-
cises (Concept Reinforcement, Guided Solutions, Mixed Review, and Understanding 
Through Discussion and Writing) to confirm that they have grasped the skills and 
concepts covered in the first half before moving on to new material.

	 �Summary and Review. This resource provides an in-text opportunity for active 
learning and review for each chapter. Vocabulary Reinforcement, Concept Rein-
forcement, objective-based Study Guide (examples paired with similar exercises), 
Review Exercises (including Synthesis problems), and Understanding Through 
Discussion and Writing are included in these comprehensive chapter reviews.

Preface14
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	 �Chapter Test. Chapter Tests offer students the opportunity for comprehensive 
review and reinforcement prior to taking their instructor’s exam. Â�Chapter Test-
Prep Videos (in MyMathLab and on YouTube) show step-by-step solutions to the 
Chapter Tests. 

	 �Cumulative Review. Following every chapter beginning with Chapter 3, a Cumu-
lative Review revisits skills and concepts from all preceding chapters to help stu-
dents retain previously learned material. 

Study Skills
Developing solid time-management, note-taking, test-taking, and other study skills is 
key to student success in math courses (as well as professionally and personally). In-
structors can direct students to related study skills resources as needed.

	� New!â•… Studying for Success. Checklists of study skills—designed to ensure that 
students develop the skills they need to succeed in math, school, and life—are 
integrated throughout the text at the beginning of selected sections. 

	� New!â•… Study Skills Modules. In MyMathLab, interactive modules address com-
mon areas of weakness, including time-management, test-taking, and note-Â�
taking skills. Additional modules support career-readiness.

	� New!â•… Student Study Reference. At a Glance, provided at the end of this book, lists 
the key information and expressions for quick reference as students work exercises 
and review for tests.

learning math in Context
	� New!â•… Applications. Throughout the text in examples and exercises, real-data 

Â�applications encourage students to see and interpret the mathematics that appears 
every day in the world around them. Applications that use real data are drawn 
from business and economics, life and physical sciences, medicine, technology, 
and areas of general interest such as sports and daily life. New applications include 
“Fastest-Growing Occupations” (p. 90), “Training Regimens” (p. 210), “Media  
Usage” (p. 309), and “The Hobbit: An Unexpected Journey” (p. 337). For a complete 
list of applications, please refer to the Index of Applications (p. 7).
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MyMathLab 
Ties the Complete Learning Program Together
MyMathLab® Online Course (access code required)
MyMathLab from Pearson is the world’s leading online resource in mathematics, integrating interactive homework,  
assessment, and media in a flexible, easy to use format. MyMathLab delivers proven results in helping individual students 
succeed. 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. 

		  for Developmental Mathematics
Prepared to go wherever you want to take your students.

Personalized Support for Students

Homework with Built-in Support Exercises:â•‡ The homework and practice exercises in  
MyMathLab are correlated to the exercises in the  
textbook, and they regenerate algorithmically to 
give students unlimited opportunities for practice 
and mastery. The software offers immediate, helpful 
feedback when students enter incorrect answers. 

Multimedia Learning Aids:â•‡ Exercises include 
guided solutions, sample problems, animations, vid-
eos, and eText access for extra help at point-of-use. 

Personalized Homework

To help students achieve mastery, MyMathLab 
can generate personalized homework based 
on individual performance on tests or quizzes. 
Â�Personalized homework allows students to focus 
on topics they have not yet mastered.
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Adaptive Study Plan
The Adaptive Study Plan makes studying more 
efficient and effective for every student. Perfor-
mance and activity are assessed continually in real 
time. The data and analytics are used to provide 
personalized content—reinforcing concepts that 
target each student’s strengths and weaknesses.  

Flexible Design, Easy Start-Up, and Results for Instructors

Instructors can modify the site navigation and insert their 
own directions on course-level landing pages; also, a custom 
MyMathLab course can be built that Â�reorganizes and  
structures the course material by chapters, modules, units—
whatever the need may be.

GradebookThe comprehensive online gradebook automatically tracks 
students’ results on tests, quizzes, and homework and in the 
study plan. Instructors can use the gradebook to quickly 
Â�intervene if students have trouble, or to provide positive feed-
back on a job well done. The data within MyMathLab is easily 
exported to a variety of spreadsheet programs, such as Micro-
soft Excel. Instructors can determine which points of data to 
export and then analyze the results to determine success.

New features, such as Search/Email by criteria, make the 
gradebook a powerful tool for instructors. With this feature, 
instructors can easily communicate with both at-risk and 
successful students. They can search by score on specific 
assignments, non-completion of assignments within a given 
time frame, last login date, or overall score.

Customized Courses
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Special Bittinger Resources 
in MyMathLab for Students and Instructors
In addition to robust course delivery, MyMathLab offers the full Bittinger eText, additional Bittinger 
Program features, and the entire set of instructor and student resources in one easy-to-access online 
location.

New!â•… Active Learning Figures
In MyMathLab, Active Learning Figures guide students 
in exploring math concepts and reinforcing their under-
standing. Instructors can use Active Learning Figures in 
class or as media assignments in MyMathLab to guide 
students to explore math concepts and reinforce their 
understanding.

New!â•… Integrated Bittinger Video Program  
and MyMathGuide workbook
Bittinger Video Program*

The Video Program is available in MyMathLab and includes  
closed captioning and the following video types:

New!â•… To-the-Point Objective Videos. These objective-based,  
interactive videos are incorporated into the Learning Path in  
MyMathLab and can be used along with the MyMathGuide workbook.

Chapter Test Prep Videos. The Chapter Test Prep Videos let 
Â�students watch instructors work through step-by-step solutions to 
all the Chapter Test exercises from the textbook. Chapter Test Prep 
Videos are also available on YouTube™ (search using author name 
and book title).
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New!â•… MyMathGuide: Notes, Practice, and Video Path workbook* 
This objective-based workbook for guided, hands-on learning offers vocabu-
lary, skill, and concept review—along with problem-solving practice—with 
space to show work and write notes. Incorporated in the Learning Path in 
MyMathLab, MyMathGuide can be used together with the To-the-Point 
Â�Objective Video program, instructor lectures, and the Â�textbook. Instructors 
can assign To-the-Point Â�Objective Videos in Â�MyMathLab in conjunction with 
the Â�MyMathGuide workbook. 

Study Skills Modules
In MyMathLab, interactive modules address common areas of 
weakness, including time-management, test-taking, and note-
taking skills. Additional modules support career-readiness. 
Â�Instructors can assign module material with a post-quiz.
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Additional Resources in MyMathLab
For Students
Student’s Solutions Manual* 

By Judy Henn

Contains completely worked-out annotated solutions for all 
the odd-numbered exercises in the text. Also includes fully 
worked-out annotated solutions for all the exercises  
(odd- and even-numbered) in the Mid-Chapter Reviews, 
the Summary and Reviews, the Chapter Tests, and the 
Â�Cumulative Reviews.

For Instructors
Instructor’s Resource Manual with Tests  
and Mini Lectures**

(download only)
By Laurie Hurley

This manual includes resources designed to help both new 
and experienced instructors with course preparation and 
classroom management. This includes chapter-by-chapter 
teaching tips and support for media supplements. Contains 
two multiple-choice tests per chapter, six free-response tests 
per chapter, and eight final exams.

Instructor’s Solutions Manual**

(download only)
By Judy Henn

This manual contains detailed, worked-out solutions to all 
odd-numbered exercises and brief solutions to the even-
numbered exercises in the exercise sets.

PowerPoint® Lecture Slides**

(download only)

Present key concepts and definitions from the text.

**Also available for download from the Instructor Resource Center (IRC) on http://www.pearsonglobaleditions.com/Bittinger.

To learn more about how MyMathLab combines proven learning applications with powerful assessment,  
visit http://www.mymathlabglobal.com or contact your Pearson representative.
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24 CHAPTER â•›1â•… Whole Numbers

Studying for Successâ•‡â•‡â•‡   Getting Off to a Good Start
	 Your syllabus for this course is extremely important. Read it carefully, noting required texts  

and materials.

	 If there is an online component for your course, register for it as soon as possible.

	 At the front of the text, you will find a Student Organizer card. This pullout card will help you keep 
track of important dates and useful contact information.

We study mathematics in order to be able to solve problems. In this section, 
we study how numbers are named. We begin with the concept of place 
value.

 a 	 Place Value
The numbers of jobs available in 2010 for several professions are shown in 
the following table.

Registered nurses

Radiologic technologists

Radiation therapists

2,737,400

219,900

16,900

PROFESSION NUMBER OF JOBS, 2010

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics

A digit is a number 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9 that names a place-value 
location. For large numbers, digits are separated by commas into groups of 
three, called periods. Each period has a name: ones, thousands, millions, 
billions, trillions, and so on. To understand the number of jobs for registered 
nurses in the table above, we can use a place-value chart, as shown below.

Periods

PLACE-VALUE CHART
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Trillions Billions Millions �ousands Ones

2 7 3 7 4  0 0

2 millions 737 thousands 400 ones

1.1 Standard Notation

Objectives

	 Give the meaning of digits  
in standard notation.

	 Convert from standard  
notation to expanded 
notation.

	 Convert between standard 
notation and word names.

a

b

c
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25SECTION â•›1.1â•… Standard Notation

examples â•… In each of the following numbers, what does the digit 8 mean?

	 1.	 278,342	 8 thousands

	 2.	 872,342	 8 hundred thousands

	 3.	 28,343,399,223	 8 billions

	 4.	 98,413,099	 8 millions

	 5.	 6328	 8 ones

Do Margin Exercises 1–6 (in the margin at right).

example 6â•… Charitable Organizations.â•… Since its founding in 1881 by 
Clara Barton, the American Red Cross has been the nation’s best-known 
emergency response organization. As part of a worldwide organization, 
the American Red Cross also aids victims of devastating natural disasters. 
For the fiscal year ending June 2011, the total revenue of the American Red 
Cross was $3,452,960,387. What digit names the number of ten millions?
Source: charitynavigator.org

Ten millions

3,452,960,387

The digit 5 is in the ten millions place, so 5 names the number of ten millions.

Do Exercise 7.

 b 	 �Converting from Standard Notation  
to Expanded Notation

Heifer International is a charitable organization whose mission is to work 
with communities to end hunger and poverty and care for the earth by pro-
viding farm animals to impoverished families around the world. Consider 
the data in the following table.

	 7.	 Government Payroll.â•… In 
March 2011, the total payroll 
for all state employees 
in the United States was 
$19,971,861,990. What digit 
names the number of ten 
billions?â•…
Source: 2011 Annual Survey of Public 
Employment and Payroll

 
	 Geographical Areas  
	 of Need

Number of Families Assisted  
Directly and Indirectly by Heifer  

International in 2011

Africa 	 220,275
Americas 	 934,871
Asia, South Pacific 	 407,640
Central and Eastern Europe 	 344,945

SOURCE: Heifer International 2011 Annual Report

Answers
1.â•‡ 2 ten thousandsâ•‡â•‡â•‡   2.â•‡ 2 hundred thousands
3.â•‡ 2 millionsâ•‡â•‡â•‡   4.â•‡ 2 ten millionsâ•‡â•‡â•‡   5.â•‡ 2 tens
6.â•‡ 2 hundredsâ•‡â•‡â•‡   7.â•‡ 1

What does the digit 2 mean in each 
number?

	 1.	 526,555	 2.	 265,789

	 3.	 42,789,654	 4.	 24,789,654

	 5.	 8924	 6.	 5,643,201
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The number of families assisted in the Americas was 934,871. This 
number is expressed in standard notation. We write expanded notation 
for 934,871 as follows:

 934,871 = 9 hundred thousands + 3 ten thousands
 +  4 thousands + 8 hundreds
 +  7 tens + 1 one.

example 7â•… Write expanded notation for 1815 ft, the height of the CN 
Tower in Toronto, Canada.

1815 = 1 thousand + 8 hundreds + 1 ten + 5 ones�

example 8â•… Write expanded notation for 407,640, the number of fami-
lies in Asia and the South Pacific assisted by Heifer International in 2011.

 407,640 = 4 hundred thousands + 0 ten thousands
 +  7 thousands + 6 hundreds + 4 tens + 0 ones

or

4 hundred thousands + 7 thousands + 6 hundreds + 4 tens

Do Exercises 8–11.

 c 	 �Converting Between Standard Notation 
and Word Names

We often use word names for numbers. When we pronounce a number, 
we are speaking its word name. Russia won 82 medals in the 2012 Sum-
mer Olympics in London, Great Britain. A word name for 82 is “eighty-two.” 
Word names for some two-digit numbers like 36, 51, and 72 use hyphens. 
Others like that for 17 use only one word, “seventeen.”

2012 Summer Olympics Medal Count

United States
of America

People’s Republic
of China

Russia

Great Britain

Germany

46

38

24

29

11

29

27

26

17

19

29

23

32

19

14

104

88

82

65

44

SOURCE: espn.go.com

COUNTRY GOLD SILVER BRONZE TOTAL

  

Write expanded notation.

	 9.	 344,945, the number of 
families in Central and Eastern 
Europe assisted by Heifer 
International in 2011

	10.	 1670 ft, the height of the Taipei 
101 Tower in Taiwan

	11.	 104,094 square miles, the area 
of Colorado

Answers
8.â•‡ 2 thousands + 7 hundreds + 1 ten + 8 ones
9.â•‡ 3 hundred thousands + 4 ten thousands
+  4 thousands + 9 hundreds + 4 tens + 5 ones
10.â•‡ 1 thousand + 6 hundreds + 7 tens
+  0 ones, or 1 thousand + 6 hundreds + 7 tens
11.â•‡ 1 hundred thousand + 0 ten thousands
+  4 thousands + 0 hundreds + 9 tens
+  4 ones, or 1 hundred thousand
+  4 thousands + 9 tens + 4 ones

Guided Solution:
8.â•‡ thousands, hundreds, 1, 8

	 8.	 2718 mi, the length of the 
Congo River in Africa

 2718 = 2 + 7 

+  ten +  ones
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