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HOW TO USE THIS BOOK 

This is a book for the mathematically challenged—for those who are challenged by the very thought of 
mathematics and may have developed too much reliance on a calculator. I have taught traditional col
lege algebra and mathematics for elementary education majors courses for some time, and have be

come dismayed by the alarming number of bright people who find performing simple, routine mathematical 
computations an insurmountable challenge. As a result of math anxiety inhibiting the ability to stop and think 
if an answer is sensible, I have encountered ridiculous answers of the following sort: 

■ The rate of the current in the stream is 250 miles per hour. 
■ The mortgage payment is $2.15 per month. 
■ The recipe calls for 28 cups of flour and t

3
t cup of water. 4

And the list goes on. 
If you have panicked at the thought of taking a math test or having to deal with fractions, decimals, and 

percentages, this book is for you! Practical Math Success in 20 Minutes a Day goes back to the basics, reteaching 
you the skills you’ve forgotten—but in a way that will stick with you this time! This book takes a fresh approach 
to mathematical operations and presents the material in a user-friendly way, to help ensure that you will grasp 
the material. 

xi  
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Overcoming Math Anxiety 

Do you love math? Do you hate math? Why? Stop 
right here, get out a piece of paper, and write the an
swers to these questions. Try to come up with specific 
reasons why you either like or don’t like math. For in
stance, you may like math because you can check 
your answers and be sure they are correct. Or you 
may dislike math because it seems boring or compli
cated. Maybe you’re one of those people who doesn’t 
like math in a fuzzy sort of way but can’t say exactly 
why. Now is the time to try to pinpoint your reasons. 
Figure out why you feel the way you do about math. 
If there are things you like about math and things you 
don’t, write them down in two separate columns. 

Once you get the reasons out in the open, you 
can address each one—especially the reasons you 
don’t like math. You can find ways to turn those rea
sons into reasons you could like math. For instance, 
let’s take a common complaint: Math problems are 
too complicated. If you think about this reason, you’ll 
see that you can break every math problem down into 
small parts, or steps, and focus on one small step at a 
time. That way, the problem won’t seem complicated. 
And, fortunately, all but the simplest math problems 
can be broken down into smaller steps. 

If you’re going to succeed on standardized tests, 
at work, or just in your daily life, you’re going to have 
to be able to deal with math. You need some basic 
math literacy to do well in many different kinds of ca
reers. So if you have math anxiety or if you are math
ematically challenged, the first step is to try to 
overcome your mental block about math. Start by re
membering your past successes (Yes, everyone has 
them!). Then remember some of the nice things 
about math, things even a writer or artist can appre
ciate. Then, you’ll be ready to tackle this book, which 
will make math as painless as possible. 

Build on Past Success 
Think back on the math you’ve already mastered. 
Whether or not you realize it, you already know a lot 

of math. For instance, if you give a cashier $20.00 for 
a book that costs $9.95, you know there’s a problem if 
she only gives you $5.00 back. That’s subtraction—a 
mathematical operation in action! Try to think of 
several more examples of how you unconsciously or 
automatically use your math knowledge. 

Whatever you’ve succeeded at in math, focus on 
it. Perhaps you memorized most of the multiplication 
table and can spout off the answer to “What is 3 times 
3?” in a second. Build on your successes with math, 
no matter how small they may seem to you now. If 
you can master simple math, then it’s just a matter of 
time, practice, and study until you master more com
plicated math. Even if you have to revisit some les
sons in this book to get the mathematical operations 
correct, it’s worth it! 

Great Things about Math 
Math has many positive aspects that you may not 
have thought about before. Here are just a few: 

1.	 Math is steady and reliable. You can count on 
mathematical operations to be constant every 
time you perform them: 2 plus 2 always equals 4. 
Math doesn’t change from day to day depending 
on its mood. You can rely on each math fact you 
learn and feel confident that it will always be 
true. 

2.	 Mastering basic math skills will not only help 
you do well on your school exams, it will also aid 
you in other areas. If you work in fields such as 
the sciences, economics, nutrition, or business, 
you need math. Learning the basics now will 
enable you to focus on more advanced mathe
matical problems and practical applications of 
math in these types of jobs. 

3.	 Math is a helpful, practical tool that you can use 
in many different ways throughout your daily life, 
not just at work. For example, mastering the basic 
math skills in this book will help you complete 
practical tasks, such as balancing your check
book, dividing your long-distance phone bill 

xii  
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with your roommates,  planning  your retirement 
funds,  or knowing  the  sale  price  of  that new  iPad 
that’s  been marked  down 25%. 

4.	 Mathematics is its own clear language. It doesn’t 
have the confusing connotations or shades of 
meaning that sometimes occur in the English 
language. Math is a common language that is 
straightforward and understood by people all 
over the world. 

5.	 Spending time learning new mathematical oper
ations and concepts is good for your brain! 
You’ve probably heard this one before, but it’s 
true. Working out math problems is good mental 
exercise that builds your problem-solving and 
reasoning skills. And that kind of increased brain 
power can help you in any field you want to 
explore. 

These are just a few of the positive aspects of 
mathematics. Remind yourself of them as you work 
through this book. If you focus on how great math is 
and how much it will help you solve practical math 
problems in your daily life, your learning experience 
will go much more smoothly than if you keep telling 
yourself that math is terrible. Positive thinking really 
does work—whether it’s an overall outlook on the 
world or a way of looking at a subject you’re studying. 
Harboring a dislike for math could limit your 
achievement, so give yourself the powerful advantage 
of thinking positively about math. 

How to Use This Book 

Practical Math Success in 20 Minutes a Day is organ
ized into small, manageable lessons—lessons you 
can master in 20 minutes a day. Each lesson pres
ents a small part of a task one step at a time. The 
lessons teach by example—rather than by theory— 
so you have plenty of opportunities for successful 
learning. You’ll learn by understanding, not by 
memorization. 

Each new lesson is introduced with practical, 
easy - to- follow examples. Most lessons are reinforced 
by sample questions for you to try on your own, with 
clear, step- by - step solutions at the end of each lesson. 
You’ll also find lots of valuable memory “hooks” and 
shortcuts to help you retain what you’re learning. 
Practice question sets, scattered throughout each les
son, typically begin with easy questions to help build 
your confidence. As the lessons progress, easier ques
tions are interspersed with the more challenging 
ones, so that even readers who are having trouble can 
successfully complete many of the questions. A little 
success goes a long way! 

Exercises found in each lesson give you the 
chance to practice what you learned and apply each 
lesson’s topic to your daily life. 

This book will get you ready to tackle math for a 
standardized test, for work, or for daily life by review
ing some of the math subjects you studied in grade 
school and high school, such as: 

■	 arithmetic: fractions, decimals, percents, ratios 

and proportions, averages (mean, median, mode), 

probability, squares and square roots, length units, 

and word problems 
■	 elementary algebra: positive and negative num

bers, solving equations, and word problems 
■	 geometry: lines, angles, triangles, rectangles, 

squares, parallelograms, circles, and word problems 

You should start by taking the pretest that be
gins on page 1. The pretest will tell you which lessons 
you should really concentrate on. At the end of the 
book, you’ll find a posttest that will show you how 
much you’ve improved. There’s also a glossary of 
math terms, advice on taking a standardized math 
test, and suggestions for continuing to improve your 
math skills after you finish the book. 

This is a workbook, and as such, it’s meant to be 
written in. Unless you checked it out from a library or 
borrowed it from a friend, write all over it! Get actively 
involved in doing each math problem—mark up the 

xii i  
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chapters boldly. You may even want to keep extra paper 
available, because sometimes you could end up using 
two or three pages of scratch paper for one problem— 
and that’s fine! 

Make a Commitment 

You’ve got to take your math preparation further 
than simply reading this book. Improving your math 
skills takes time and effort on your part. You have to 
make the commitment. You have to carve time out of 
your busy schedule. You have to decide that improv
ing your skills—improving your chances of doing 
well in almost any profession—is a priority for you. 

If you’re ready to make that commitment, this 
book will help you. Since each of its 20 lessons is de
signed to be completed in only 20 minutes, you can 
build a firm math foundation in just one month, con
scientiously working through the lessons for 20 min
utes a day, five days a week. If you follow the tips for 
continuing to improve your skills and do each of the 
exercises, you’ll build an even stronger foundation. 
Use this book to its fullest extent—as a self-teaching 
guide and then as a reference resource—to get the 
fullest benefit. 

Now that you’re armed with a positive math at
titude, it’s time to dig into the first lesson. Go for it! 

xiv  
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PRETEST 

B efore  you  start your mathematical  study,  it is  a good  idea to  get a feel  for how  much you  already know 
and  how  much  you  need  to  learn.  As  such,  take  the  pretest  in  this  chapter.  The  pretest  is  50  multiple-
choice  questions  covering  all  the  lessons  in this  book.  Naturally,  50  questions  can’t cover every single 

concept,  idea,  or  shortcut  you  will  learn  by  working  through  this  book.  So  even  if  you  get  all  the  questions 
on  the  pretest  right,  it’s  almost  guaranteed  that  you  will  find  a  few  concepts  or  tricks  in  this  book  that  you  didn’t 
already know.  On the  other hand,  don’t despair if  you  get a lot of  the  answers  wrong.  This  book will  show  you 
how  to  improve  your math skills,  step  by step. 

So  use  this  pretest to  get a general  idea of  how  much you  already know.  If  you  get a high score  on the 
pretest,  you  may be  able  to  spend  less  time  with this  book than you  originally planned.  If  you  get a low  score, 
you ma y find that  you w ill ne ed mo re than  20 min utes a  day to g et through each chapter and l earn all the math   
you  need  to  know. 

There’s  an answer sheet you  can use  for filling  in the  correct answers  on page  3.  Or,  if  you  prefer,  simply 
circle  the  answer letters  in this  book.  If  the  book doesn’t belong  to  you,  write  the  numbers  1–50  on a piece  of  pa
per, and  record  your answers  there.  Take  as  much time  as  you  need  to  do  this  short test.  You  will  probably need 
some  sheets  of  scratch paper.  When you  finish,  check your answers  against the  answer key at the  end  of  the 
pretest.  Each answer tells  you  which lesson of  this  book teaches  you  about the  type  of  math in that question. 

1 
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Pretest 

1. What fraction of the symbols below are not rs?
 
r � r r A r r r � A r r 
  

a. 8

ff12


b.  1

ff3


c.  8

ff4


d.  4

ff8


2. If a serving size of soda is 6 ounces, how many 
servings can a 33-ounce pitcher hold? 
a. 6 servings 
b. 6.3 servings 
c. 5.3 servings 
d. 5.5 servings 

3. Change  76

ff8
 into  d ecimal. 

a. 7.68 
b. 7.75 
c. 7.6 
d. 7.34 

4. What fraction has the largest value? 

a. 80 
ff120


b. 800

ff1, 200


c.  0.08 
ff0.012

d.  0.8
ff1.2

5. Convert 62

ff8 into  a mixed   number. 

a. 73

ff4


b. 8 6

ff8


c. 7 7
 
ff 8

d. 66

ff8


6. How  many thirds  are  contained  in  28

ff12
?

a.  36
 
b.  84
 
c.  7
 
d.  48
 

7. 24 11

ff + 7ff5 15
 = 

a. 9 8
ff15


b. 10 6

ff1
 5

c. 10 8
 
ff15


d. 9 15

ff20


8. 7 – 34

ff9
 = 

a. 4 4

ff9


b. 4 5

ff9


c. 10 4

ff9


d. 3 5

ff9


6 3

ff – ff7 5
 = 9. 

a.  9
 
ff35


b.  3

ff2


c. 51
ff35


d.  3

ff7


7 8

ff X ff24 21
 = 10. 

a.  15
 
ff504


b.  15

ff44


c.  56
 
ff63


d.  1

ff9


5 
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11. 25ff3  X  7 =
 15. A recipe  for chocolate  delight cookies  calls  for 
two  sticks  of  butter and  makes  six  dozen 
cookies.  If  each stick contains  16  tablespoons 
of  butter,  approximately how  much butter will 
be  contained  in each  cookie? 

a. 352 
ff3

b. 39 2
ff 3

c. 396 
ff7

d. 35  2
ff21 a. 4 

ff9  tablespoons 

b. 6 
ff16  tablespoons 

c. 16 
ff60  tablespoons 

d. 3 
ff4  tablespoons 

a. 24 3 
ff 8

b. 184
ff 6

c. 183 
ff 8

d. 101
ff
 4

12. 3
3 1
ff X  4 6ff2 =
 

16. Convert 100 inches into feet and inches. 
a. 8 feet and 3 inches 
b. 8 feet and 4 inches 
c. 8 feet and 5 inches 13. Paul’s  Pet Supply spends  $20,000  a year renting 

warehouse  space  for inventory storage.  If  the
 
total  yearly operating  cost for Paul’s  Pet Supply
 
is  $85,000,  then what fraction of  its  operating
 
costs  are  spent on warehouse   storage? 

d. 8 feet and 2 inches 

17. What is  7,982.078264  rounded  to  the  nearest 
 thousandth?
 
a. 7,982.078 

a. 4 
ff21

b.  5 
ff17

c.  4 
ff17

d.  2 
ff
 85

b. 7,982.0782 
7,982.0783
 c. 

d. 8,000 

18. Which is the largest number? 
a. 0.01709 

14. Tristan needs  43 
ff5 feet of  ribbon to  tie  a bow 

around  a box.  If  he  only has  31
 
ff2
 feet of  ribbon, 

how  much ribbon is  he   short? 

b. 0.018 
c. 0.009 
d. 0.0099 

a. 12 
ff3

b. 5 
ff10

c. 1 2 
ff 5

d. 1 1
ff10

19. 7.084 + 11.90 + 0.012 =
 
a. 82.86 
b. 18.996 
c. 19.96
 
d. 19.116 

6 
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20. 4.9 – 0.073 = 
a.	 4.23 
b.	 4.023 
c.	 4.973 
d. 4.827 

21. 8 – 4.02 + 0.08 = 
a.	 4.010 
b.	 4.10 
c.	 4.06 
d. 12.1 

22. 0.54908 X 10,000 = 
a.	 549.08 
b.	 5,490.8 
c.	 5,4908 
d. 5,49080 

23. 8 X 0.00757 = 
a.	 6.056 
b.	 0.6056 
c.	 0.06056 
d. 0.006056 

24. Alice  is  driving  from Salt Lake  City to  New 
York City.  If  the  total  distance  is  2,173.84  miles, 
and  she  would  like  to  get there  in four days, 
how  many miles  will  she  need  to  average  per 
day to  make  this   trip? 
a.	 543.46 
b.	 543.26 
c.	 544.06 
d. 544.36 

25. 38% is equal to which of the following? 
a.	  38 
b.	  3.8
 

c.	 3
 
ff8


d.  19

ff50

26. 1.75 is equal to what percent? 
a.	 0.0175% 
b.	 1.75% 
c.	 17.5% 
d. 175% 

27. What is 35% of 40? 
a.	  10 
b.	  12 
c.	  14 
d.  16 

28. 12 is what percent of 20? 
a.	 58% 
b.	 60% 
c.	 62% 
d. 166% 

29. If a state treasury collects $350,000,000 in tax 
revenue and then puts $134,750,000 toward 
education, what percentage of its revenue is 
going toward education? 
a.	 38.5% 
b.	 39.4% 
c.	 40.2% 
d. 41.6% 

7 
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30. Latoya earns  $24,000  a year.  Every month her 
rent payment is  $680.  What percentage  of  her 
yearly income  does  she  spend  on  rent? 

35. The  speed  of  peak  wind  gusts  measured  on 
Mount  Washington  is  represented  in  the 
following  table.  What  was  the  average  speed  of 
the  peak wind  gusts  during  this   period? a. 28% 

b. 30% 
c. 34% 
d. 36% 

PEAK WIND GUSTS ON 
 MOUNT WASHINGTON 

PEAK WIND GUST 
DAY (MPH) 

Monday  52 

Tuesday  57 

Wednesday 68 

Thursday  87 

Friday  41 

Saturday  52 

31. 432 is 80% of what number? 
a.  540 
b.  546 
c.  346 
d. 345.6 

32. In January, gas cost $4.20 per gallon and in 
October it cost $3.57. By what percent did the 
price of gas decrease? 
a. 63% 
b. 22.75% 
c. 17.6% 
d. 15% 

33. An architect draws  plans  for an office  building 
where  one  centimeter represents  12  feet.  If  the 
height of  the  building  is  141 

ff2 centimeters  in the 
architect’s  plans,  how  tall  will  the  building   be? 

a. 51 miles per hour 
b. 52 miles per hour 
c. 59.5 miles per hour 
d. 61 miles per hour 

36. What are the median, mode, and mean of the 
following data set: 
12, 12, 14, 20, 24, 26, 26, 26, 30, 30 
a. median = 26, mode = 25, mean = 25 a. 168.5   feet 

b. 174 feet 
c. 180 feet 
d. 261

ff2  feet 

b. median = 26, mode = 25, mean = 22 
c. median = 24, mode = 30, mean = 26 
d. median = 25, mode = 26, mean = 22 

37. A jar of  writing  instruments  contains  12  black 
pens,  5  red  pens,  and  13  pencils.  What is  the 
probability that Sally will  NOT get a red  pen if 
she  selects  one  writing  instrument at  random? 

34. The  pretzel  to  mixed  nuts  ratio  for a party 
snack mix  is  2:3.  If  Emily is  going  to  make  
7.5  cups  of  party mix,  how  many cups  of 
pretzels  will  she   need?
 
a. 1.5 cups a. 2
 

ff5


b.  13 
ff 30

c.  5
ff30

d. 5 
ff6

b. 3 cups 
c. 4.5 cups 
d. 5 cups 

8 
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38. At  Los  Angeles  International  Airport,  security 
personnel  are  instructed  to  randomly select 3

f12 
of  the  cars  entering  the  airport  to  check 
identification,  and 1 

ff10 of  the  entering  cars  to 
search their trunks. If 60 cars entered the 
airport between 9:00  a.m. and  9:30  a.m., how 
many cars  were  allowed  past the  security 
personnel  WITHOUT  being   stopped? 

41. Twelve  percent of  students  at Hither Hills  High 
School  live  more  than 10  miles  from school.  If 
there  are  375  students  in the  high school,  how 
many students  live  10  miles  or less  from the 
 school? 

a. 39 cars 
b. 45 cars 
c. 6 cars 
d. 15 cars 

39. Angelica, Ashley, and Aimee go to play 
miniature golf together. The total bill for their 
group comes to $23.25. If Aimee has a $10 bill 
to pay with, how much change should she get 
back from the other girls once the bill has 
been paid? 
a. $7.75 
b. $13.25 
c. $2.25 
d. $3.25 

40. A virus  attacks  Damian’s  computer and  he 
loses 5 

ff7 of  the  songs  he  had  on his  computer.  If 
he is left with 172 songs, how many songs did 
he  have  before  his  computer was  infected  with 
the   virus? 

a.  45 
b.  188 
c.  342 
d.  330 

42. Maria works at a clothing store as a sales 
associate, making d dollars every hour, plus 
20% commission on whatever she sells. If she 
works h hours and sells a total of s dollars of 
clothing, what will her pay for that day be? 
a. hd + 20 
b. hd + 0.20s 
c. hds + 0.20 
d. hd + 20s 

43. Which of the following is a scalene triangle?

 a. 

b.

a.  240 
c.b.  860 

c.  602 
d.  680 

 d. 

9 
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44. How many linear yards of fence would be
needed to enclose a yard with the following
shape (1 yard = 3 feet)?

32 ft. 

12 ft. 
14 ft.22 ft.
 

10 ft.
 

18 ft. 

a. 36 yards
b. 52 yards
c. 98 yards
d. 108 yards

45. If the area of the following triangle is 120 square
centimeters, what is the length of its base?

12 

a. 10 centimeters
b. 18 centimeters
c. 20 centimeters
d. 100 centimeters

46. A piece of property is twice as long as it is wide.
If the total perimeter of the property is 432
feet, how long is the property?
a. 144 feet
b. 108 feet
c. 124 feet
d. 72 feet

47. A square room needs exactly 196 square feet of
carpet to cover its floor. Emily needs to
calculate the perimeter of the room so that she
can buy floor trim for the room. What is the
room’s perimeter?
a. 14 feet
b. 49 feet
c. 56 feet
d. 64 feet

48. Esteban is buying vinyl to cover his circular hot
tub. If the diameter of the hot tub is 8 feet
across, how many square feet of vinyl should
he purchase to cover the circular top?
a. 86 square feet
b. 25 square feet
c. 201 square feet
d. 50 square feet

49. 15 – 5 X 2 + 16 ÷ 2 =
a. 10.5
b.  13 
c.  18 
d.  28 

50. Barry has 4 feet 9 inches of rope, Ellen has 7
feet 10 inches of rope, and Paul has 2 feet 11
inches of rope. Together, how much rope do
they have?
a. 13 feet 8 inches
b. 14 feet 5 inches
c. 15 feet 5 inches
d. 15 feet 6 inches

10 
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Answers
 

If you miss any of the answers, you can find help for 
that kind of question in the lesson shown to the right 
of the answer. 

1. b. Lesson 1
 
2. d. Lessons 4, 6
 
3. b. Lesson 6
 
4. c. Lesson 2
 
5. a. Lesson 2
 
6. c. Lesson 2
 
7. c. Lesson 3
 
8. d. Lesson 3
 
9. a. Lesson 3
 

10. d. Lesson 4
 
11. b. Lesson 4
 
12. a. Lesson 4
 
13. c. Lesson 5
 
14. d. Lesson 5
 
15. a. Lesson 5
 
16. b. Lesson 5
 
17. a. Lesson 6
 
18. b. Lesson 6
 
19. b. Lesson 7
 
20. d. Lesson 7
 
21. c. Lesson 7
 
22. b. Lesson 8
 

23. c. Lesson 8
 
24. a. Lesson 8
 
25. d. Lesson 9
 
26. d. Lesson 9
 
27. c. Lesson 10
 
28. b. Lesson 10
 
29. a. Lesson 10
 
30. c. Lesson 10
 
31. a. Lessons 10, 11
 
32. d. Lesson 11
 
33. b. Lesson 12
 
34. b. Lesson 12
 
35. c. Lesson 13
 
36. d. Lesson 13
 
37. d. Lesson 14
 
38. a. Lessons 3, 15
 
39. c. Lessons 8, 15
 
40. c. Lessons 5, 15, 16
 
41. d. Lessons 10, 16
 
42. b. Lessons 12, 16
 
43. a. Lesson 17
 
44. a. Lesson 18
 
45. c. Lesson 18
 
46. a. Lessons 18, 19
 
47. c. Lessons 18, 19
 
48. d. Lesson 19
 
49. b. Lesson 20
 
50. d. Lesson 20
 

11 
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FRACTIONS
 

If I were again beginning my studies, I would follow the advice of 
Plato and start with mathematics. 

—GALILEO GALILEI, mathematician and astronomer (1564–1642) 

LESSON SUMMARY 
This first fraction lesson will familiarize you with fractions, teaching 
you ways to think about them that will enable you to work with 
them more easily. This lesson introduces the three kinds of frac
tions and teaches you how to change from one kind of fraction to 
another, a useful skill for simplifying fraction arithmetic. The re
maining fraction lessons focus on arithmetic. 

F
ractions  are  one  of  the  most  important  building  blocks  of  mathematics. You  encounter  fractions  every 
day:  in  recipes (1

ff cup of milk), driving (3 
ff2     4 of  a  mile),  measurements  (21

ff2 acres),  money  (half  a  dollar), 
and  so  forth.  Most  arithmetic  problems  involve  fractions  in  one  way  or  another.  Decimals,  percents, 

ratios,  and  proportions,  which  are  covered  in  Lessons  6–12,  are  also  fractions.  To  understand  them,  you  must 
be  very  comfortable  with  fractions,  which  is  what  this  lesson  and  the  next  four  are  all   about. 

13 
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– –WORKING WITH FRACTIONS
 

What Is a  Fraction? 

A fraction is a part of a whole. 

■	 A  minute is a  fraction  of  an  hour. It is 1 of  the 
60  equal  parts  of  an hour,  or 1

ff 60
 (one-sixtieth)  of 
an  hour.
 

■	 The weekend  days are a  fraction  of  a  week. The 
weekend  days  are  2  of  the  7  equal  parts  of  the 
week,  or 2

ff 7 (two-sevenths)  of  the   week. 
■	 Coins are fractions of  a  dollar.  A nickel  is 1 

ff20
(one-twentieth)  of  a dollar,  because  there  are  20 
nickels  in one  dollar.  A dime  is 1

ff 10 (one-tenth) of 
a dollar,  because  there  are 10  dimes  in a  dollar. 

■	 Measurements are expressed  in  fractions. 
There  are  four quarts  in a gallon.  One  quart is 1ff4 
of  a gallon.  Three  quarts  are  3

ff 4 of  a g allon. 

It is  important to know what “0”  means  in  a 
fraction!  0 

ff 5 = 0,  because  there  are  zero of five 
parts. But  5 

ff 0 is  undefined,  because  it is  impos
sible to  have five parts of  zero. Zero  is never 
allowed to be the denominator of a fraction! 

TIP 

The two numbers that compose a fraction are called 
the: 

numerator 
ff denominator 

For  example,  in  the  fraction  3
ff8, the  numerator  is  3, and 

the  denominator is  8.  An easy way to  remember which 
is  which is  to  associate  the  word  denominator with  the 
word  down. The  numerator  indicates  the  number  of 
parts you are considering,  and the denominator  indi
cates  the  number of  equal  parts  that constitute  the 
whole.  You  can  represent  any  fraction  graphically  by 
shading the number  of  parts being considered (nu
merator)  out of  the  whole   (denominator). 

Example 
Let’s  say  that  a  pizza  was  cut  into  8  equal  slices, 
and  you  ate  3  of  them.  The  fraction  3

ff 8 tells  you 
what  portion  of  the  pizza  you  ate.  The  following 
pizza shows this: It’s divided into 8 equal slices, 
and  3 of  the  8  slices  (the  ones  you  ate)  are 
shaded. Since the whole pizza was cut into 8 
equal  slices,  8 is  the  denominator. The  part  you 
ate  was  3  slices,  making  3  the  numerator. 

If you have difficulty conceptualizing a particu
lar fraction, think in terms of pizza fractions. Just pic
ture yourself eating the top number of slices from a 
pizza that’s cut into the bottom number of slices. This 
may sound silly, but many people relate much better 
to visual images than to abstract ideas. Incidentally, 
this little trick comes in handy when comparing frac
tions to determine which one is bigger and when 
adding fractions. 

Sometimes  the  whole isn’t a single object like  a 
pizza,  but rather a group of  objects.  However,  the 
shading  idea works  the  same  way.  Four out of  the  fol
lowing  five  triangles  are  shaded.  Thus,  4

ff 5 of  the  trian
gles  are   shaded. 

The same approach can be applied to other less geo
metric scenarios. For instance, suppose you have a $5 

14 
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– –WORKING WITH FRACTIONS


bill and want to buy cookies, at a local bakery, that 
cost 50 cents each (tax already included). How many 
can you buy? 

We can visualize the whole “$5” in 50-cent parts 
as follows: 

$5.00 

50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 

Since the whole $5 can be broken into 10, 50
cent parts, we conclude that you could buy 10 cookies. 

A related question is: “What fraction of your $5 
would be spent if you bought 4 cookies?” This can be 
visualized by shading 4 of the 10 parts, as follows: 

The  fraction of  the  $5  is  4 
10.

Continuing  with  this  scenario,  observe  that  the 
total  cost  for  4  cookies  is  $2.  So,  you  might  quite  rea
sonably  ask,  “Can  we also just  describe this as ‘2 out 
of  5  dollars,’  so  that  the  cost  for  4  cookies  resembles  2 

5 

of  your  money?”  The  answer  is  yes!  We  could,  in
stead,  divide the whole $5 into 5,  $1 parts, illustrated 
as  follows: 

Note  that “4,  50-cent parts,  out of  10”  is  equivalent to 
“2,  $1  parts,  out of  5.”  Using  fractions,  this  is  equiva
lent to  saying  4 2

10 = 5.  The  fraction on the  right-hand 
side  of  the  equals  sign is  reduced.  We  elaborate  on re
ducing  fractions in later lessons. 

Practice 
A fraction represents a part of a whole. Name the frac
tion that indicates the shaded part. Answers are at the 
end of the lesson. 

1. 

2.
 

3.
 

4.
 

15 

50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 50¢ 50¢

$1.00 $1.00 $1.00 $1.00 $1.00



PRACMATH_01_13-20_Layout 1  1/20/12  4:43 PM  Page 16

  

    

    

    

   

   
     
     

     

     

    

     

   
   
   

  

    

    

    

    

        

  
      

    

     

     
    

– –WORKING WITH FRACTIONS


5.
 

6.
 

Money Problems 

7. 25¢ is what fraction of 75¢?

8. 50¢ is what fraction of $1?

9. $1.25 is what fraction of $10.00?

10. $20.00 is what fraction of $200.00?

Distance  Problems 
Use  these   equivalents: 

1 foot � 12 inches 
1 yard � 3 feet = 36 inches 
1 mile � 5,280 feet = 1,760 yards 

11. 8 inches is what fraction of a foot?

12. 8 inches is what fraction of a yard?

13. 1,320 feet is what fraction of a mile?

14. 880 yards is what fraction of a mile?

Time  Problems 
Use these equivalents: 

1 minute � 60 seconds 
1 hour � 60 minutes 
1 day � 24 hours 

15. 20 seconds is what fraction of a
minute?

16. 3 minutes is what fraction of an hour?

17. 30 seconds is what fraction of an hour?

18. 80 minutes is what fraction of a day?

Three Kinds of  Fractions 

There are three kinds of fractions, each explained here. 

Proper Fractions 
In a proper fraction, the top number is less than the 
bottom number. Some examples are: 

1 2 4 8
ff, ff, ff, ff2 3 9 13

The value of a proper fraction is less than 1. 

Example 
Suppose  you  eat 3  slices  of  a pizza that’s  cut 
into  8  slices.  Each slice  is 1ff 8 of  the  pizza.  You’ve
eaten 3

ff 8 of  the  p izza.

Improper  Fractions 
In an improper fraction, the top number is greater 
than or equal to the bottom number: 

3 5 14 12
ff, ff, ff, ff2 3 9 12

16 
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The value of an improper fraction is greater than or 
equal to 1. 

■ When the  top  and  bottom numbers  are  the
same,  the  value  of  the  fraction is 1.  For example,
all  of  these  fractions  are  equal  to 1:  2	

ff, 3 4 5
ff ff ff2 3 , 4 , 5 ,  e tc. 

■ Any whole  number can be  written as  an im
proper fraction by writing  that number as  the
top  number of  a fraction whose  bottom num
ber is  1,  for example, 4

ff �1  4. 

Example
Suppose  you’re  very hungry and  eat all  8  slices
of  that pizza.  You  could  say you  ate  8

ff 8 of  the
pizza,  or 1 entire  pizza.  If  you  were  still  hungry
and  then ate 1 slice  of  your best friend’s  pizza,
which was  also  cut into  8  slices,  you’d  have
eaten 9

ff 8 of  a pizza.  However,  you  would
probably use  a mixed  number,  rather than an
improper fraction,  to  tell  someone  how  much
pizza you  ate.

If a  shape  is  divided  into pieces  of different 
sizes,  you  cannot just add  up  all the  sections. 
Break  the  shape  up  into equal sections  of the 
smaller pieces  and  use  the  total number of 
smaller pieces  as  your denominator.  For ex
ample,  break  this  box  into 16  of the  smaller 
squares  instead  of counting  this  as  just six 
sections.  The  fraction  that represents  the 
shaded  area  would  then  be   3 

ff16.

Mixed Numbers 
When a proper fraction is written to the right of a 
whole number, the whole number and fraction to
gether constitute a mixed number: 

31 2 3 2
ff2 , 4ff3 , 12ff4 , 24ff 5

The value of a mixed number is greater than 1: It is 
the sum of the whole number and a proper fraction. 

17 
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WORKING WITH FRACTIONS

It is convenient to clearly separate how many 
wholes from the remaining proper portion of a frac
tion when dealing with improper fractions. 

Example 
Remember those  9  slices  you  ate?  You  could 
also  say that you  ate 11

ff 8 pizzas  because  you  ate
one  entire  pizza and  one  out of  eight slices  of 
your best friend’s   pizza. 

Changing Improper Fractions 
into Mixed or Whole Numbers 

It is more intuitive to add or subtract fractions as 
mixed numbers than as improper fractions. To change 
an improper fraction into a mixed number or a whole 
number, follow these steps: 

1. Divide the bottom number into the top number.
2.  If  there  is  a remainder,  change  it into  a fraction

by writing  it as  the  top  number over the  bottom
number of  the  improper fraction.  Write  it next to
the  whole   number.

Example 
Change f1 

2 
3
f into a mixed number.

1. Divide  the  bottom number (2) 
into  the  top  number (13)  to  get
the  whole  number portion (6) 
of  the  mixed  number:

6 
2)131

12
1 

2. Write  the  remainder of  the 
division (1)  over the  original 
bottom number (2): 1 

ff 2

3. Write  the  two  numbers  together: 61 
ff 2

4. Check: Change the mixed number back into an
improper fraction (see steps starting on page 19).
If you get the original improper fraction, your
answer is correct.

It is  important to realize  that 61  2 does  not mean  “6 
times 1 

2.” 

Example 
Change 1 2

ff 4 into  a mixed   number.

1. Divide  the  bottom number (4)  into 
the  top  number (12)  to  get
the  whole  number portion
(3) of  the  mixed  number:

3 
4)121

12
0 

2. Since  the  remainder of  the  division
is  zero,  you’re  done.  The  improper
fraction 1 2

ff 4 is  actually a whole   number: 3 
3. Check: Multiply 3 by the original bottom

number (4) to make sure you get the
original top number (12) as the answer.

Here is your first sample question in this book. Sam
ple questions are a chance for you to practice the 
steps demonstrated in previous examples. Write 
down all the steps you follow when solving the ques
tion, and then compare your approach to the one 
demonstrated at the end of the lesson. 

Sample Question 1 
14Change ff 
3 into a  mixed  number. 

18 
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Practice	 Example 

Change  these  improper fractions  into  mixed  num-
bers  or whole   numbers. 

Change  35 
ff8 into  an improper f raction. 

1. Multiply the  whole  number (3)  
by the  bottom number (8): 3 �  8 �  24 

2. Add  the  result (24)  to  the  top  
number (5):	 24 �  5 �  29 

3. Put the  total  (29)  over the  
bottom number (8): 29

ff8 
4. Check:  Change  the  improper fraction into  a 

mixed  number.  Since  you  get back 35
ff8 ,  your 

answer is  r ight. 

19.
10
ff3 

20.
15
ff6 

21.
12
ff 7 

22.
6 
ff 6

23.
200
ff 25 

24.
75
ff70

Sample Question 2 
2 Change 3ff
5 into an  improper fraction. 

Changing  Mixed  Numbers  
into  Improper  F ractions 

Practice 
Change these mixed numbers into improper fractions. 

Unlike  with addition and  subtraction,  fractions  are 
easier to  multiply and  divide  as  improper fractions 
than as  mixed  numbers.  To  change  a mixed  number	 
into  an improper  fraction: 

25. 11
ff2

26. 23 
ff8

27. 73
ff4

28. 10 1
ff10

29. 152
ff3

30. 122
ff5

1. Multiply the  whole  number by the  bottom 
 number. 

2. Add  the  top  number to  the  product from step 1.	 
3. Write  the  total  as  the  top  number of  a fraction 

over the  original  bottom  number.	 

Example 

Reach  into your pocket or coin  purse  and  pull 
out all your change.  You  need  more  than  a 
dollar’s  worth  of change  for this  exercise,  so if 
you  don’t have  enough,  borrow some  loose 
change  and  add  that to the  mix.  Add  up  the 
change  you  collected  and  write  the  total 
amount as  an  improper fraction.  Then  con
vert it to a  mixed  number. 

19 

Change  23 
ff4 into  an improper  fraction. 

1.	 Multiply the whole number (2) 
by the bottom number (4): 2 � 4 � 8 

2.	 Add the result (8) to the top 
number (3): 8 � 3 �  11 

3. Put the total (11) over the 
bottom number (4): 11

ff4 
4.	 Check:  Reverse  the  process  by changing  the  im

proper fraction into  a mixed  number.  Since  you 
get back 23 

ff4 ,  your answer is  r ight. 
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Answers 14.
 880 1
ff ff1 ,7 60 or 2

15.
 20 1
ff o ff6 0 r 3

16. 3 1
ff or ff60 20

17. 30 1
ff fff3, 600 or 12 0 

18. 80
f 40 or 1

f ff1, 4 18

19. 3
1ff3

20. 2 3
ff6 or 2  1

ff2

21. 15
ff7 

22. 1 
23. 8
 

24. 1
5 1
ff ff70 or 114

25.
 3
ff2

26.
 19
ff8

27.
 31
ff4

28.
 101
ff10 

29.
 47
ff3 

30.
 62
ff5 

Practice Problems 
1.
 4

ff16 or 1
ff4

2.
 9
ff15 or 3

ff5

3.
 3
ff5

4.
 7
ff7 or  1 

5.
 0
ff4 or  0 

6.
 1
ff1 or  1 

7.
 1
ff3 

8.
 1
ff2

9.
 1
ff8

10.
 1
ff10

11.
 8
ff12 or 2

ff3

12.
 8 2
ff ff36 or 9 

13.
 1,320 1
ff o ff5 , 2 8 0 r 4

Sample Question 1 
1. Divide  the  bottom number (3)  into the  top  number (14)  to get the 

whole  number portion  (4)  of the  mixed  number: 
4 

3)1114 

12 
2 

2. Write  the  remainder of the  division  (2)  over the  original bottom number (3):

3. Write  the  two numbers  together: 
4. Check:  Change  the  mixed  number back  into an  improper fraction  to make  

sure  you  get the  original 1 4
ff3 . 

2 
ff 3

42 
ff 3

Sample Question 2 
1. Multiply  the  whole  number (3)  by  the  bottom number (5): 3 � 5  =15 

2. Add  the  result (15)  to the  top  number (2): 15  + 2  = 17 

3. Put the  total (17)  over the  bottom number (5): 1 7
ff 5 

4. Check:  Change  the  improper fraction  back  to a  mixed  number.  3 
5)1117 

15 
2 Dividing  17  by  5  gives  an  answer of 3  with  a  remainder of 2: 

Put the  remainder (2)  over the  original bottom number (5): 2 
ff 5

Write  the  two numbers  together to get back  the  original mixed  number: 32 
ff 5

20 
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Do not worry about your difficulties in mathematics. I can assure 
you mine are still greater. 

—ALBERT EINSTEIN, theoretical physicist (1879–1955) 

LESSON SUMMARY 
This lesson begins with another way of viewing a fraction. Then 
you’ll learn how to reduce fractions and how to raise them to 
higher terms—skills you’ll need to do arithmetic with fractions. Be
fore actually beginning fraction arithmetic (which is in the next les
son), you’ll learn some clever shortcuts for comparing fractions. 

Lesson 1 defined a fraction as a part of a whole. An alternative definition, which you’ll find useful as you 
move into solving arithmetic problems involving fractions, is as follows: 

A fraction simply means “divide.” 
The top number of the fraction is divided 

by the bottom number. 

Thus,  3
tt4 means  “3  divided  by 4,”  which may also  be  written as  3  ∏ 4  or 4)33.  The  value  of  3

tt4
 is  the  same  as  the
qu otient (result)  you  get  when  you  perform  the  division.  Thus,  3

tt
 = 4 0.75,  which  is the decimal  value of  the  frac
tion.  Notice  that 3

tt 4 of  a dollar is  the  same  thing  as  75¢,  which can also  be  written as  $0.75,  the  decimal  value  of  3
tt4 .

21 
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Example 
4 

Find  the  decimal  value  of  . 
25 

Practice 
What are the decimal values of these fractions? 

Divide  25  into  4.  (Note  that you  will  need 
to  add  a decimal  point and  a series  of  zeros  to 
the  end  of  the  4.) 

1. 1
tt 2

2. 1 
tt4

3.
3 
tt 4

4.
1 
tt3

5. 2
tt3

6.
1 
tt  8

7.
3 
tt 8

8.
5 
tt 8

9.
7
tt8

10.
1 
tt  5

11. 2 
tt 5

12.
3 
tt 5

13.
4 
tt 5

14.
 1
tt10

0.16 —— 25)4.00 
–25 
150
 

–150
 
0 

4
So,  the  fraction is  equivalent to  the 

25 
decimal  0.16. 

 

Example 
Find  the  decimal  value  of 1

tt9 .
 
Divide  9  into  1  (note  that you  have  to  add 

a decimal  point and  a series  of  zeros  to  the  end 
of  the  1  in order to  divide  9  into  1): 

0.1111 etc. 
9)1.3003003 3etc3.3

 9 
10
 9
10


9 
10 

The  fraction 1 
t t9 is  equivalent to  the 

repeating  decimal 0.1111 etc.,  which can be 
written as  0.13.  (The  little  “hat”  over the 1 
indicates  that it repeats   indefinitely.) 

The  rules  of  arithmetic do  not allow  you 
to  divide  by zero.  Thus,  zero  can never be  the 
bottom number of  a  fraction. 

It’s  helpful to remember the  decimal equiva
lent of the  following   fractions: 
■

1 
tt 3s  are  repeating  decimals  that increase  by 

– – 
0.33 1 – 

: 2 
tt . 3 , tt 3 = 0 3 3 =  0.66 

■
1 

tt 4s  increase  by  0.25: 1 
t 5, 2 

t tt 4 = 0.2 4 = 0.50,  
3 

tt 4 =  0.75 
■

1 1 2 
tt tt tt 5s  increase  by  0.2: 5 = 0.2, 5 = 0.4,  
3 

tt 5 = 0.6, 4 
tt 5 =  0.8 

22 

The decimal values you just computed are worth 
memorizing. They are among the most common 
fraction-to-decimal equivalents you will encounter 
on math tests and in real life. 

Reducing a Fraction 

Reducing  a  fraction  means  writing  it  in  lowest terms. 
For  instance,  50¢  is 50 

tt100 of  a  dollar,  or 1
tt2 of  a  dollar.  In 

fact,  if  you have 50¢ in  your  pocket,  you say  that  you 
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have  half a dollar.  We  say that the  fraction 50
tt100 re-

duces to 1
tt2 . Reducing  a  fraction  does  not  change  its 

value.  When  you  do  arithmetic  with  fractions,  al
ways  reduce  your  answer  to lowest terms. To  re
duce  a  fraction: 

Now  you  try it.  Solutions  to  sample  questions  are  at 
the  end  of  the  l esson. 

Sample Question 1 
Reduce 6 

tt 9 to lowest terms. 

1.	 Find a whole number that divides evenly into the 
top number and the bottom number. Reducing  Shortcut 

When the  top  and  bottom numbers  both end  in ze
ros, cross  out the  same  number of  zeros  in both num
bers  to  begin the  reducing  process.  (Crossing  out 
zeros  is  the  same  as  dividing  by 10; 100; 1,000;  etc.,  de
pending  on the  number of  zeros  you  cross  out.)  For 
example,  300 reduces  to 3

t tt4,000 40 when you  cross  out two  

zeros  in both  numbers: 

2.	 Divide that number into both the top and bot-
tom numbers and replace them with the result-
ing quotients (the division answers). 

3. Repeat the process until you can’t find a number 
that divides evenly into both the top and bottom 
numbers.	 

It’s  faster to  reduce  when you  find  the  largest 
number that divides  evenly into  both the  top  and 
bottom numbers  of  the  f raction. 

300 3
t =
tt4,000 40

Example 
Reduce 8 

tt24 to  lowest t erms. 

Two  steps:	 One step: 
1. Divide  by 4: 8 � 4 2

tt4 = 
tt24 � 6 

2. Divide  by 2: 2 � 2 1 
tt = 
tt 6 � 2 3

1. 8  Divide  by 8: � 8 
tt24 � 8 =
1 

tt 3

23 

There  are  tricks  to see  if a  number is  divisible  by  2,  3,  4,  5,  and  6.  Use  the  tricks  in  this 
table  to find  the  best number to use  when  reducing  fractions  to lowest  terms: 

DIVISIBILITY   TRICKS 

A # IS DIVISIBLE BY . . .  . . . WHEN THE FOLLOWING IS  TRUE. 

2 

3 

4 

5 

6 

the  number  is  even 

the  sum of  all the  digits is divisible  by t hree 

the  last  two  digits are  divisible  by  4 

the  number  ends in  0  or   5 

the  number  is even  and is divisible  by  3 
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– –CONVERTING FRACTIONS
 

Practice	 1. Divide  the  old  bottom number (3)  
into  the  new  one  (12): 3)123 = 4 

2. Multiply the  quotient (4)  by the  
old  top  number (2): 4 � 2 = 8 

3. Write  the  product (8)  over the  
new  bottom number (12): 8 

tt 1 2

4. Check:  Reduce  the  new  fraction 

to  make  sure  you  get back the  

original  fraction. 

8 ∏ 4 
tt  = 2 

t 1 2 ∏ t 4 3

Reduce these fractions to lowest terms. 

15. 2
tt 4

16. 5
tt 25

17. 6
tt 12

18. 36
tt  48

19. 27
tt 99

20. 14
tt 35

21. 2 5 
tt 100

22. 2 0 
tt 700

23. 2,500
tt5,000

24. 1,500
tt75,000

Raising a Fraction 
to Higher  Terms 

Before you can add and subtract fractions, you have 
to know how to raise a fraction to higher terms. This 
is the opposite of reducing a fraction. To raise a frac
tion to higher terms: 

1.	 Divide the original bottom number into the new 
bottom number. 

2.	 Multiply the quotient (the step 1 answer) by the 
original top number. 

3.	 Write the product (the step 2 answer) over the
 
new bottom number.
 

Example 
Raise  2

tt 3 to 12ths. 

A reverse Z pattern can help you remember how 
to raise a fraction to higher terms. Start with number 
1 at the lower left, and then follow the arrows and 
numbers to the answer. 

❶  Divide 3 into 12 

❷ Multiply the result of ❶ by 2 

2 ?
!! " !!3 12

❸ Write the answer here. 

Sample Question 2 
Raise  3 

tt  8 to 16ths. 

Practice 
Raise these fractions to higher terms as indicated. 

25. 5 x
tt 6 = tt12

26. 1 x
tt  3 = tt18

27. 3 x
tt = tt13 52


28. 5
 x
tt 8 = tt48

29. 4 x
tt = tt15 30

30. 2 x
tt  = tt9 27


31. 2
 = x
tt tt5 500

24 
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This  particular approach  is  not always  definitive, 
especially  when  the  top  and bottom numbers  in 
both  fractions  are  different. 

CONVERTING FRACTIONS

32. 3 x
tt = tt10 200

33. 5 x
tt tt6 = 300

34. 2 x
tt 9 = tt810

Comparing Fractions 

Which  fraction  is  larger,  3 3 
tt 8 or  tt5? Don’t  be fooled into 

thinking  that 3 
tt 8 is  larger just because  it has  the  larger

bottom  number.  There  are  several  ways  to  compare  two 
fractions, and they can be best explained by   example. 

■ Use your intuition:  “pizza”  fractions. Visualize
the  fractions  in terms  of  two  pizzas,  one  cut into
8  slices  and  the  other cut into  5  slices.  The  pizza
that’s  cut into  5  slices  has  larger slices.  If  you  eat
3  of  them,  you’re  eating  more  pizza than if  you
eat 3  slices  from the  other pizza.  Thus,  3 

tt 5 is
larger than 3 

tt8 .

■ Compare the fractions to  known  fractions like
1 
t. Both 3

t tt 2	 8 and  3 are  clos o 1
t  tt5 e 3 

t  t tt 2 . However, 5 is
more  than 1

tt2	,  while  3 
tt 8 is  less  than 1  for , tt2 . There e  3

tt 5
is  larger than 3	

tt8 .  Comparing  fractions  to 1
tt 2 is  ac

tually quite  simple.  The  fraction 3
tt 8 is  a little  less

than 4	 1
tt8 ,  which is  the  same  as tt2;  in a similar fash

21
tt

ion,  3
tt 5 is  a little  more  than 2

t ,  which is  the  same
1 5

2
as 1 tt 2

tt t2. ( may  sound  like  a  strange  fraction, but  5 

you  can  easily  see  that  it’s  the  same  as 1
tt 2 by consid

ering  a pizza cut into  5  slices.  If  you  were  to  eat 
half  the  pizza,  you’d  eat 2 1

tt 2  slices.)
■ Raise both fractions to higher terms. If both

fractions have the same denominator, then you
can compare their top numbers.

3 24 
tt	 = tt 5 40

3 15 
tt = tt8 40

Because  24  is  greater than 15,  the  corresponding 
fractions  have  the  same  relationship:  3

tt 5 is  greater
than 3

tt8 .

A fraction  with  the  larger bottom number need 
not be  smaller.  For instance,  7 

8 is  greater than  1 
5.

■ Shortcut: cross multiply. “Cross multiply” the
top number of one fraction with the bottom
number of the other fraction, and write the re
sult over the top number. Repeat the process us
ing the other set of top and bottom numbers.

24 15 
3 3

"" vs ""5 8

Since  24  is  greater than 15,  the  fraction under it, 
3 

tt   ,  is  greater than 3 
tt . 

5	 8 

25 
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Practice Answers 
Which fraction is the largest in its group? 

Practice Problems 
35.
2 3

tt tt5 or 5

36.
2 4
tt tt3 or 5

37.
6 7
tt tt7 or 6

38.
 3 
tt10 or 3 

tt11

39.
1 1
tt tt5 or 6

40.
7 4
tt tt9 or 5

41.
1 2 1
tt or tt or tt3 5 2

42.
5 9 18
tt tt tt8 or 17 or 35 

43.
 1 10 1 00 
tt tt t1 or t0 101 or 1,0 01 

44.
3 33
tt7 or t77 or 9 

t tt21

1. 0.5
 
2. 0.25
 
3. 0.75
 

4. 0.33


5. 0.63 
6. 0.125 
7. 0.375 
8. 0.625 
9. 0.875 

10. 0.2 
11. 0.4 
12. 0.6 
13. 0.8 
14. 0.1 

15. 1
tt2

16. 1
tt5 
1

tt217.


18. 3
tt4

19. 3 
tt11 

20. 2
tt5

21. 1
tt4

22. 1 
tt35 

23. 1
tt2

24. 1 
tt50 

It’s  time  to take  a  look  at your pocket change 
again!  Only  this  time,  you  need  less  than  a 
dollar.  So if you  found  extra  change  in  your 
pocket,  now is  the  time  to be  generous  and 
give  it away.  After you  gather a  pile  of change 
that adds  up  to less  than  a  dollar,  write  the 
amount of change  you  have  in  the  form of a 
fraction.  Then  reduce  the  fraction  to its  lowest 
terms. 

You  can  do the  same  thing  with  time  in
tervals  that are  less  than  an  hour.  How long 
until you  have  to leave  for work,  go to lunch, 
or begin  your next activity  for the  day?  Ex
press  the  time  as  a  fraction,  and  then  reduce 
to lowest terms. 

25. 10 
26. 6 
27. 12 
28. 30 
29. 8 
30. 6 
31. 200 
32. 60 
33. 250 
34. 180 

35.
 3
tt5 

26 
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36.
 4
tt5 

37.
 7
tt6 

38.
 3 
tt10 

39.
 1
tt5

40.
 4
tt5 

41.
 1
tt2

42.
 5
tt8 

43.
 1 
tt10 

44. All  e qual 

Sample Question 1 
Divide  top  and  bottom by  3: 6 � 3 

t t9 � 3 = 2 
tt  3

Sample Question 2 
1. Divide  the  old  bottom number (8)  into the  new one  (16): 8)3136 = 2 

2. Multiply  the  quotient (2)  by  the  old  top  number (3): 2 � 3 = 6 

3. Write  the  product (6)  over the  new bottom number (16): 6 
tt 1 6

4. Check:  Reduce  the  new fraction  to make  sure  you  get back 

the  original. 

6 ∏ 2 3 
tt = tt  1 6 ∏ 2 8

27 
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I know that two and two make four—and should be glad to prove 
it too if I could—though I must say if by any sort of process I could 
convert two and two into five it would give me much greater pleasure. 

—GEORGE GORDON, LORD BYRON, British poet (1788–1824) 

LESSON SUMMARY 
In  this  lesson,  you  will learn  how to add  and  subtract fractions  and 
mixed   numbers. 

A dding and subtracting fractions can be tricky. You can’t just add or subtract the numerators and 
denominators. Instead, you must make sure that the fractions you’re adding or subtracting have 
the same denominator before you perform the addition or subtraction. 

Adding  Fractions 

If you have to add two fractions that have the same bottom numbers, just add the top numbers together and 
write the total over the bottom number. 

Example 
2 4 2 + 4 6 

!! " !! # !! # !!8 8 8 8,  which can be  reduced  to  3
!!4

29 
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 TIP 

ADDING AND SUBTRACTING FRACTIONS

4–8

You can visualize the addition of fractions using 
the same “pizza slice” examples. 

2–8

=

= 

+

+ 6– 8
 

Both pizzas are divided into the same number of 
equally sized pieces, so you can interpret the sum as 
the total number of slices from a single pizza. 

Example 
5 25
 
11 + 20 

11 = 11
 which  can  be  written  equivalently
as  2 3
 

11.

Do NOT add  the  bottom numbers.  Specifically,  
2   
9 + 4 

9 =/ 
2 + 4 
9  + 9! 

Sample Question 1 
5 

10 + 7 
8 

Draw a  picture  to illustrate  this  problem. 

Finding the Least 
Common Denominator 
To add fractions with different bottom numbers, raise 
some or all the fractions to higher terms so they all 
have the same bottom number, called the common 
denominator. Then add the numerators, keeping the 
denominators the same. 

All the original bottom numbers divide evenly 
into the common denominator. If it is the smallest 
number into which they all divide evenly, it is called 
the least common denominator (LCD). Addition is 

more efficient when the LCD is used than when any 
old common denominator is used. 

Here are some tips for finding the LCD: 

■ See if the bottom numbers of all fractions to be
added divide evenly into the largest bottom
number.

■ Check out the multiplication table of the largest
bottom number until you find a number into
which all the other bottom numbers divide
evenly.

The  fastest way  to find  a  common  denominator 
is  to multiply  the  two denominators  together. 
Example:  For 1 

!!  4 and 3 
!!8 you can use 4 $ 8 =  32

as your common  denominator. 

Example 
2 4


!! " !!3 5


1. Find  the  LCD by multiplying 
the  bottom numbers: 3 $ 5 #  15
 

2 10

!! # !!3 15

4 12


!! # !!5 15


2. Raise  each fraction to  15ths, 

the  LCD:
22

!!15
3. Add as usual:

4. Reduce  to  lowest terms  or
write  as  an equivalent
mixed  number,  if  applicable: 22


!! = 1 715 15
 

Pictorially, we convert each pizza into one di
vided into the number of slices equal to the least 
common denominator. Then, we add as before. 

30 
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Example 
23 4

!! " 1!!5 5

1.	 Add  the  fractional  parts  
of  the  mixed  numbers  and  
change  the  improper 

fraction into  a mixed
  
number:	 

2	 10–	 —= 3 15	 

3 4 7 2
!! " !! # !! # 1!!5 5 5 5

2.	 Add  the  whole  number 
parts  of  the  original  
mixed  numbers: 4	 17– = —	 2 " 1 # 35	 13 

3. Add  the  results  of  
steps  1  and  2:	 12 2

!! " 5 3 # 4!! 5
= 

22 7— = 1— 
15 15 

Sample Question 3 
42 

!! 3 + 12 
!! 3

Sample Question 2 
5 

!! 8 + 3 
!!4

Draw a  picture  to illustrate  this  problem. 

Practice 
Add and reduce. Write your answer as either a proper 
fraction or a mixed number. 

Adding Mixed Numbers 1. 2 1
!! 5 + !! 5

2. 3
!! 4 + 1

!!4

3. 31
!! + 23

!!8 8

4. 3
!! + 2

!!
10 5

5. 31 3
!! 2 + 5!!
 4

6. 21
!! 3 + 31

!!
 2

7. 5 1
!! 2 + 2!! 5

8. 3 + 5
!! !! 10 8

9. 11 2 4
!! + 2!! + !!5 3 15

10. 23 1 1
!! + 3!! + 4!!4 6 12

Mixed  numbers,  you  remember,  consist  of  a  whole 
number  and  a  proper  fraction.  To  add  mixed 
n umbers: 

1.	 Add  the  fractional  parts  of  the  mixed  numbers.
 
(If  they have  different bottom numbers,  first 
raise  them to  higher terms  so  they all  have  the
 
same  bottom n umber.)  If  the  sum is  an improper 
fraction,  change  it to  a mixed  n umber.
 

2.	 Add  the  whole  number parts  of  the  original 
mixed  n umbers.
 

3. Add  the  results  of  steps  1  and  2 .	 

= 

= 

31 
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Subtracting  Fractions
 

As with addition, if the fractions you’re subtracting 
have the same bottom numbers, just subtract the 
second top number from the first top number and 
write the difference over the bottom number. 

Example 
4 3 4 – 3 1

!! % !! # !! # !!9 9 9 9 

Visually, start with a pizza with 4 of 9 slices 
shaded. Then, erase 3 of those shaded slices. The frac
tion left is the difference. Pictorially, we have 

2.	 Raise  each fraction to 12ths,  
the  LCD:	 5 10

!! # !!6 12

– 3 9
!! # !!4 12

1 
!! 12

3. Subtract as usual:	 

Sample Question 5 
3 2

!! 4 – !! 5

Subtracting Mixed Numbers 
To subtract mixed numbers: 

1.	 If  the  second  fraction is  smaller than the  first 
fraction,  subtract it from the  first fraction.  Oth
erwise, you’ll  have  to  “borrow”  (explained  by 
example  further on)  before  subtracting 
f ractions. 

3– 9 
1– 9 

=–

2.	 Subtract the  second  whole  number from the 
first whole  n umber. 4– 9 

= – 

Sample Question 4 
5 3

!! 8 – !! 8
Draw a  picture  to illustrate  this  problem. 

To subtract fractions with different bottom 
numbers, raise some or all of the fractions to higher 
terms so they all have the same bottom number, or 
common denominator, and then subtract as shown 
in the example. As with addition, subtraction is often 
more efficient if you use the LCD rather than a larger 
common denominator. 

Example 
5 3

!! % !!6 4

1.	 Find the LCD. The smallest 

number into which both bottom 

numbers divide evenly is 12.
 
The easiest way to find the LCD 

is to check the multiplication 

table for 6, the larger of the
 
two bottom numbers.
 

3.	 Add the results of steps 1 and 2. 

Example 
43 2

!! – 1!!5 5

3	 2 1
!! – !! # !!5	 5 51. Subtract the fractions: 

2.	 Subtract the whole numbers: 4 – 1 = 3 
3.	 Add the results of steps 1 and 2: 1

!! " 3 # 31
!!5 5

When the second fraction is bigger than the first 
fraction, you’ll have to perform an extra “borrowing” 
step before subtracting the fractions, as illustrated in 
the following example. 

32 



33 
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– –ADDING AND SUBTRACTING FRACTIONS
 

Example 
73 4


!! – 2!!5 5


1.	 You  can’t subtract the  fractions  in the  present
 
form because  4

!! 5 is  bigger than 3

!!5 . So  you  have  to

 “borrow”:
 
■	 Rewrite  the  7  part of  73
 

!!
 5
as  65

!!5 :	 7 5
# 6!!5

(Note:  Fifths  are  used
  
because  5  is  the  bottom 

number in 73


!!5 ;  also,
  
65

!! # 6 5" !! # 5 5
 7 .)
 
■	 Then add  back the  3
 

!!5

part of  73	 

!!5 : 73  3

!! # 5 7 + !! #
 5

65  3 8

!! " !! # 6!!5 5 5


2.	 Now  you  have  a different,  
yet equivalent,  version of
  
the  original  problem: 68 4


!! 5 – 2!! 5
3.	 Subtract  the  fractional  parts
  

of  the  two  mixed  numbers: 8 4 4

!! – !! # !!5	 5 5


4.	 Subtract  the  whole  number
  
parts  of  the  two  mixed
  
numbers: 6 – 2 # 4
 

5.	 Add  the  results  of  the  last 

2  steps  together:	 4 4 4
" !! # 5 4!! 5

Don’t like  the  borrowing  method  previ
ously  shown?  Here’s  another way  to 
subtract mixed  fra ctions: 
■ Change  mixed  fractions  to improper 

fra ctions. 
■ Find  common   denominators. 
■ Subtract fractions:  subtract the  nu

merators  and  keep  the  denominator 
the   same. 

■ If the  answer is  an  improper fraction, 
change  it back  into a  mixed   number. 

Sample Question 6 
51 

!! 3 – 13 
!! 4

Practice 
Subtract and reduce. Write your answer as either a 
proper fraction or a mixed number. 

11. 5	 1

!! 6 – !!
 6

12. 7 3

!!  8 – !!8

13. 7 4
!! – !!15 15


14. 2
!! – 3

!!3 5


15. 4  – 14

!! !!
 3 15

16. 7 – 1 1

!! !! !8 4 – !
 2

17. 24

!! 5 – 1
  

18. 3 – 7

!! 9

19. 22
!! – 1

!!3 4


20. 23 5

!! – 1!! 8 6

The  next time  you  and  a  friend  decide  to pool 
your  money together  to  purchase something, 
figure  out what fraction  of the  whole  each  of 
you will  donate. Will  the cost  be split  evenly: 1 

!! 2
for your friend  to pay  and  1 

!! 2 for you  to pay?  Or is 
your  friend richer  than you and offering to  pay 2 

!! 3
of the  amount?  Does  the  sum of the  fractions 
add up to  one? Can you afford to  buy the item  if 
your fractions don’t add up to one? 
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Answers 10. 10 
11. 2

!!3

12. 1
!!2 

13.
 1
!!5

14.
 1
!!15 

15.
 2
!!5

16.
 1
!!8

17. 1
4!!5

18. 2
2!!9

19. 2
5!!12

20.
 13
!!24 

Practice Problems 
1.
 3

!!5
2. 1
 
3. 5
1!!2

4.
 7
!!10

5. 9
1!!4

6. 5
5!!6

7. 4
7!!10

8.
 37
!!40 

9. 4
2!!15 

Sample Question 1 
5  

10 + 7 
10 = 5 + 7 

10 = 12 
10 

The  result of 12 
10 can  be  reduced  to 6 

!!5,  leaving  it as  an  improper fraction,  or it can  then  be  changed  to 

a  mixed  number, 11 
!!5.  Both  answers  are  c orrect. 

Pictorially,  we  have 

Sample Question  2 
1. Find  the  LCD:  The  smallest number that both  bottom numbers  divide  into evenly  is  8,  the  larger 

of the  two bottom  numbers. 

2. Raise 3 
!! 4 to 8ths,  the  LCD: 3 6 

!! # !! 4 8

3. Add  as  usual: 5 6 1 1
!! " !! # !! 8 8 8 

4. Optional:  Change 1 1!!8 to a  mixed  number. 1 1
!! # 8 13 

!! 8

+ = 

+ = = = 
1 
10 
2 11 

512 
1010 

5 7 
10 

34 
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Divide  each  piece  of the  pizza  into two equal sub-slices,  as  follows: 

So,  we  add  pictorially,  as  follows: 

Sample Question  3 
1. Add  the  fractional parts  of the  mixed  numbers  and  change  

the  improper fraction  into a  mixed  number: 2 2 4 1 
!! " !! # !! # 1!! 3 3 3 3

2. Add  the  whole  number parts  of the  original mixed  numbers: 4  " 1 # 5 

3. Add  the  results  of steps  1  and  2: 11 
!! " 3 5 # 61 

!! 3

= 

3
4
– 6

8
– 

+ 

5
8
– 6

8
– 

= 

+ = 13 
8 

35 
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Sample Question  4 
5 3 5 – 3 2 1 

!! % !! # !! # !! , !! 8 8 8 8  which  reduces  to 4

Sample Question  5 
1. Find  the  LCD:  Multiply  the  bottom numbers: 4 $ 5 #  20 

2. Raise  each  fraction  to 20ths,  the  LCD: 3 1 5 
!! # !! 4 2 0

3. Subtract as  usual: 2 8 % !! # !! 5 2 0
7 

!! 2 0

Sample Question  6 
1. You  can’t subtract the  fractions  in  the  present form because  3 

! is  bigger than  1 
! !!! 4 3. 

So you  have  to “ borrow”: 

■ Rewrite  the  5  part of 51 3 
!! as 4!! 3 3: 

(Note:  Thirds  are  used  because  3  is  the  bottom 
number in  51 3 3 

!! ;  also,  4!! # 4 " !! # 3 3 3 5.)

5 3 # 4!! 3

■ Then  add  back  the 1 
! part of 51 

! !! : 51 1 3 1 4 
!! # 5  + !! # 4!! " !!! # !! 3 3 3 3 433 3

2. Now you  have  a  different,  yet equivalent,  version  of the  

original problem: 44 13 
!! % !! 3 4

3. Subtract the  fractional parts  of the  two mixed  numbers  after 
raising  them both  to 12ths: 4 1 6 

!! # !! 3 1 2

3 9 % !! # !! 4 1 2
7 

!! 1 2

4. Subtract the  whole  number parts  of the  two mixed  numbers: 4  % 1 # 3 

5. Add  the  results  of the  last two steps  together: 3 7 " !! # 1 2 3 7 
!! 1 2

– 

5
8
– 3

8
– 

= 

2
8
– – = = 1

4
– 

36 
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AND DIVIDING 
FRACTIONS 

If you ask your mother for one fried egg for breakfast and she gives 
you two fried eggs and you eat both of them, who is better in arith
metic, you or your mother? 

—From “Arithmetic,” by CARL SANDBURG, poet (1878–1967) 

LESSON SUMMARY 
This  lesson  focuses  on  multiplication  and  division  with  fractions 
and  mixed   numbers. 

Fortunately, multiplying and dividing fractions is actually easier than adding and subtracting them. 
When you multiply, you can simply multiply both the top numbers and the bottom numbers. To di
vide fractions, you invert the fraction that follows the division sign and multiply. Of course, there are 

extra steps when you get to multiplying and dividing mixed numbers. 

37 
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MULTIPLYING AND DIVIDING FRACTIONS 

Multiplying  F ractions Now you try. Answers to sample questions are at 
the end of the lesson. 

Multiplication by a proper fraction is  the  same  as 
finding  a part of  something.  For instance,  suppose  a 
personal-  size  pizza is  cut into  4  slices.  Each slice  rep
resents 1

  4	 of  the  pizza.  If  you  eat 1
  2 of  a slice,  then 

you’ve  eaten 1 1 1 1
  of    2    X  4 of a pizza, or  2 4 of  the  pizza (of,

in this  context,  means  multiply),  which is  the  same  as
1
  8 of  the  w hole  pizza. 

Multiplying Fractions by Fractions 
To multiply fractions: 

1.	 Multiply their top numbers together to get the 
top number of the answer. 

2.	 Multiply their bottom numbers together to get 
the bottom number of the answer. 

Example
1 1
  X   2 4 

Sample Question 1
2 3 
  5 X   4

Practice 
Multiply and reduce. 

1. 1 1
  X   5 3

2. 2 5
  X   9 4

3. 7 3
  X   9 5

4. 3 10
  X   5 7 

5. 3 11
  X   11 12

6. 4 4
  X   5 5

7. 2 7
  X   21 2

8. 9 2
  X   4 15

9. 5 3
  X   9 15

10. 8 3
  X   9 12

Cancellation  Shortcut 
Sometimes  you  can cancel common factors  before 
multiplying.  Canceling  is  a shortcut that speeds  up 
multiplication because  you  will  not have  to  reduce 
the  fraction to  the  lowest terms  in the  end.  Canceling 
is  similar to  reducing:  If  there  is  a number that di
vides  evenly into  a top  number and  a bottom number 
in any of  the  fractions  being  multiplied,  do  that divi
sion before  multiplying. 

1. Multiply the  top   numbers: 
2. Multiply the  bottom numbers: 1 X 1 

  2 X 4 = 1 
  8

Example
1 3 7 
  X   X   3 5 4

1. Multiply the  top   numbers: 
2. Multiply the  bottom numbers: 1 X 3 X 7 

  3 X 5 X 4 = 2 1 
  6 0

3. Reduce: 2 1 ∏ 3 7 
 6 0 ∏     3 2 0

Example
 
5 
6 X  2 

9 
0 

38 
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MULTIPLYING AND DIVIDING FRACTIONS 

1. Cancel  a 3  from both the  6  and  the 
9: 6 ∏  3  = 2  and  9  ∏  3  = 3.  Cross  out
the  6  and  the  9 ,  as  shown:

2. Cancel  a 5  from both the  5  and  the 
20: 5 ∏  5  = 1 and  20  ∏  5  = 4.  Cross 
out the  5  and  the  2 0,  as  shown:

3. Multiply across  the  new  top 
numbers  and  the  new  bottom
numbers:

Practice 
This  time,  cancel  common  factors  in  top  and  bottom 
before  you  multiply.  If  you  do  all  the  cancellations,  you 
won’t  have  to  reduce  your   answer  once  you  multiply. 

When  multiplying  three  or more  fractions,  the 
canceling shortcut  can still  be used between 
fractions  that are  not directly  next to each
 other: 

Sample Question 2 
4 15
 !!   9 " !!22 Multiplying Fractions by 

Whole Numbers 
By the  way,  if  you  forget to  cancel,  don’t worry.  You’ll 
still  get the  right answer,  but you’ll  have  to  reduce   it. 

To  multiply a fraction by a whole  n umber: 

1. Rewrite the whole number as a fraction with a
bottom number of 1.

2. Multiply as usual.

39 

3
5 9!
 !   6!! " !!20
2

1 3
5! 9!

!    6!! " !!!20
2 4

1 " 3
 !!   2 " 4 = 3

!!8

42 4 33
 ! !     9 " !!5 " !!21

Nine  and  4  cannot reduce  and  neither can  5
and  42.  But you  can reduce  9  and  33  by  divid-
ing  by  3,  and  42  and  21  can  be  reduced  by  di-
viding  by    21:

4!2 4 3!3 (2 " 4 " 11) 88
 !! " "!  !  ! !  ! !5 !!  !  !  9 21 = !(3 " 5 " 1) = 15

11. 1 2
 !! " !  !4 3

12. 2 5
 !! " !  !3 8

13. 8 5
 !! " !  !9 3

14. 21 20
 !! "  !! 10 63

15. 300 200 100
 ! ! " ! ! "  ! !5,000 7,000 3

16. 12 27
! ! "  !! 36 30

17. 3 14 25
! ! "  ! ! " ! ! 7 5 6

18. 2 4 3
! ! " !  ! "  ! !3 7 5

19. 8 52 3
 ! ! " ! ! " ! ! 13 24 4

20. 1 2 3 4
! ! " ! ! " ! ! " ! ! 2 3 4 5

21. 5 12 4 2
! ! " ! ! "  !! "  ! !8 30 6 3

22. 20 9 5 7 1
 ! ! " ! ! ! "  !! "  !! " !  !3 100 6 2 4
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Example because  multiplying  by a proper fraction is  the  same 
as  finding  a part of   something. 

1. Rewrite  5  as  a fraction: 5 5#  ! !1
2. Multiply the  fractions: 5 2 10

 !! "  ! !  # ! ! 1 3 3
3. Optional:  Change  the  product

10
 !! 3 to  a mixed  number. 10

!! #3 31
    !! 3

Multiplying with Mixed Numbers 
To  multiply with mixed  numbers,  change  each mixed 
number to  an improper fraction and   multiply.
 

Example 

Practice 
Cancel  common factors  where  possible,  multiply,  and 
then reduce.  Convert products  to  mixed  numbers 
where  ap plicable.	 

Sample Question 3 
5
 ! !8 " 24

Sample Question 4 
1
 !!   2 " 13

!!4

Do NOT simply  multiply  the  whole  numbers  and 
the  proper fractions  when  multiplying  mixed 
numbers. 

Practice 
Multiply and  reduce.  Change  improper fractions  to 
mixed  or whole   numbers. 

33. 22 2
 ! ! "  ! !3 5

34. 2
 ! ! "   11 13

!!8

35. 3 " 21
! ! 3

Have  you  noticed  that multiplying  any number 
by a proper fraction produces  an answer that’s 
smaller than that number?  It’s  the  opposite  of  the  re-
sult you  get from multiplying  whole  numbers.  That’s 

40 

5 " !3
2

!

23. 12 3"  !! 4

24. 8 3"  ! !10

25. 3 5"  !! 6

26. 7
!  ! "24 12

27. 16 7"  ! !24

28. 5 9"  ! ! "  10 2

29. 60 1 4"  !! "  !! 3 5

30. 1 5
! ! " 24 "  ! !3 16

31. 2 25
 !! " 16 "  !! "5 32 2

32. 1
 !! "     7 5 2 5" !! " !!3 3

42
 !! "   3 51

!!2

1. Change  42
 !! 3 to  an

improper fraction: 42 4 " 3 + 2 14
 ! !  # ! !  #  !! 3 3 3

2. Change  51
 !! 2 to  an

improper fraction: 51 5 "2 + 1 11
 ! !  # !!  #   !! 2 2 2

!714 11
 !! "   ! !3 2!

1

3. Multiply  the  fractions:
Notice  that you  can
cancel  a 2  from both
the  14  and  the  2.

4. Optional:  Change  the 
improper fraction to 
a mixed  number. 77 2

! ! #  !! 3 253
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1 pound 1 pound 

Dividing Fractions by Fractions 
To divide one fraction by a second fraction, invert the 
second fraction (that is, flip the top and bottom num
bers) and then multiply. 

Example 

Sample Question 5 
2
 ! !   5 ∏

3
!!10

Remember, wh en d ividing a n  umber by a p  os
itive  fraction  that is  less  than  one,  the  answer 
is  going  to be  larger than  the  original number. 
When  dividing  by  an  improper fraction  (which 
has  a  value  greater than  one),  your answer will 
be  smaller than  the  original number.  Use  these 
facts  to make  sure  your answers  make   sense. 

41 

36. 11
! ! "5  10

37. 5
 ! ! "   14 4 9

!!10

38. 513 5
! ! " ! ! 5 18

39. 11 2
 !! " !  !3 3

40. 81
 ! "3 44
!  ! !5

41. 21 2 1
! ! "     5 4!! " !3 1!2

42. 11 2 3
 !! "   2 2 !! "  3 3!!5

1
 !!   2 ∏

3
!!5

1. Invert the  second  fraction (3
 ! !5): 5

! ! 3
2. Change  ∏ to  ¥ and  multiply the 

first fraction by the  new  second 
fraction: 1 5 5

 !! "  ! ! #  !! 2 3 6

Another Format for    Division
Sometimes  fraction division is  written in a different 

1

format.  For example, 1 ∏ 3  !! 
 ! ! ! ! 2
2 5 can also  be  written as ! 

3
.  

! ! 5

This  means  the  same  thing!  Regardless  of  the  format
used,  the  process  of  division and  end  result are  the
 s ame.

Reciprocal    Fractions
Inverting  a fraction,  as  we  do  for division,  is  the  same
as  finding  the  fraction’s  reciprocal.  For example,  3

 ! !5 and
5
 ! !3 are  reciprocals.  The  product of  a fraction and  its  re-
ciprocal  is 1.  Thus,  3 5

 ! ! " ! !  #5 3 1.

Dividing  Fractions

Dividing  means  determining  how  many times  one
amount can be  found  in a second  amount,  whether
you’re  working  with fractions  or not.  For  instance,  to
find out  how many  1

 !! 4- p ound  pieces  a  2 -  p ound  chunk
of cheese can be cut  into,  you  must  divide  2  by 1

 !! . As
4

you  can  see  from  the  following  picture,  a  2 -   pound
chunk  of  cheese can  be  cut into  eight 1

 !! 4- pound
pieces.  (2  ∏ 1

 !!  #  8)
4
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MULTIPLYING AND DIVIDING FRACTIONS

Practice 
Divide and reduce, canceling common factors where 
possible. Convert improper fractions to mixed or 
whole numbers. 

Have you noticed that dividing a number by a 
proper fraction gives an answer that’s larger than that 
number? It’s the opposite of the result you get when 
dividing by a whole number. 

When converting a division problem to a multipli
cation problem, remember to invert the fraction 
after the division sign, not before it. 

Dividing Fractions by Whole 
Numbers or Vice Versa 
To divide a fraction by a whole number or vice versa, 
change the whole number to a fraction by putting it 
over 1, and then divide as usual. 

Example 

Example 

42 

43. 4
!! ∏ 3
  !! 7 5

44. 2
 !! ∏ 2

 !! 7 5

45. 1
  ∏ 3
!!  !! 2 4

46. 5 1
!! ∏ 0
  !  !12 3

47. 1
! !   2 ∏

1
!!3

48. 5 5
 ! ! !  !14 ∏ 14

49. 9
 !! 5 ∏

5
 !! 9

50. 45 2
  ! 9 ∏

7
!!  !4 35

51. 35 0
 ! ! ∏ 1

 !! 42 21

52. 7,500 2
 ! !  ! 7,000 ∏

50
!140

3
 ! !5 ∏  2

1. Change  the  whole  number
(2) into  a fraction: 2 2#  !! 1

2. Invert the  second  fraction (2
!1): 1
 !  ! !2

3. Change  ∏ to  ¥ and  multiply
the  two  fractions: 3 1 3

 !! "  ! !  #  !! 5 2 10

2 ∏ 3
 !! 5

1. Change  the  whole  number
(2) into  a fraction: 2 2# ! ! 1

2. Invert the  second  fraction (3
 !! 5):   !

5
!3

3. Change  ∏ to  ¥ and  multiply the 
two  fractions: 2 5 10

 !! "  ! ! #  !! 1 3 3
4. Optional:  Change  the  improper

fraction to  a mixed  number: 10 1
 !! # 3       3 !! 3

Did  you  notice  that the  order of  division makes
a difference?  3

!  !5 ∏ 2 is not  the same as 2 ∏ 3
 !! 5. But  then, the

same  is  true  of  division with whole  numbers;  4  ∏ 2  is
not the  same  as  2  ∏  4.

Practice
Divide,  canceling  common factors  where  possible,
and  reduce.  Change  improper fractions  into  mixed  or
whole   n umbers.

53. 2 ∏ 3
 !! 4

54. 2
!  !7 ∏  2

55. 1 ∏ 3
! ! 4

56. 3
!  !4 ∏  6

57. 8
 ! !5 ∏ 4
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Practice 
Divide,  canceling  common factors  where  possible, 
and  reduce.  Convert improper fractions  to  mixed  or 
whole  n umbers.
 

Don’t divide  the  whole  parts  and  fraction  parts 
separately  when  dividing  mixed  numbers. 

43 

58. 14 ∏ 3
 ! !14

59. 25
! ! 36 ∏  5

60. 56 ∏ 21
 !! 11

61. 35 ∏ 7
 ! !18

62. 1,800
 ! !12 ∏ 900

63. 1
 ! !8 ∏ 8

64. 8 ∏ 1
! ! 8

2

65.  ! !9
 !
9

2

66.  ! !9
 !
2

Dividing  with  Mixed   Nu mbers
To  divide  with mixed  numbers,  change  each mixed
number to  an improper fraction and  then divide  as
 u sual.

Example 
23 1

 ! !  ! 4 ∏ !6

1. Change  23
!  !4 to  an

improper fraction: 23 2 " 4 + 3 11
!  !  # !!  # ! ! 4 4 4

2. Rewrite  the  division
problem: 11 ∏ 1

! ! ! ! 4 6
3

11 6! 11 " 3 33
 ! ! "! ! ! = ! !  1 1 = ! !4 2 " 2

2

3. Invert 1
! ! 6 and  multiply:

4. Optional:  Change  the 
improper  fraction to  a
mixed  number. 33

! ! # !2 161
 ! 2

Sample Question 6
11

 ! !2 ∏ 2

67. 21 3
! ! ! ! 2 ∏ 4

68. 62
! ! 7 ∏ 11

69. 1 ∏ 13
! ! 4

70. 22 5
! ! ∏ ! ! 3 6

71. 31
! ! 2 ∏  3

72. 10 ∏ 42
! ! 3

73. 13
 ! ∏ 83
! ! ! 4 4

74. 32 4
! ! ∏ 6! ! 5 5

75. 24
 !! 5 ∏ 2 1

 ! !10

76. 23 1
 !! ∏ 1! ! 4 2

5 1

77.
3

10 1
3

15

78. 2

1
3 2

79. 25
 !! ∏ 27

 ! !7 5

80. 12
 ! ∏ 31
! ! ! 3 3
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Buy  a  small bag  of candy  (or cookies  or any 
other treat you  like).  Before  you  eat any  of 
the  bag’s  contents,  empty  the  bag  and  count 
how many  pieces  of candy  are  in  it.  Write 
down  this  number.  Then  walk  around  and  col-
lect three  friends  or family  members  who 
want to share  your candy.  Now divide  the 
candy  equally  among  you  and  them.  If the 
total number of candies  you  have  is  not divis-
ible  by  four,  you  might have  to cut some  in 
half or quarters;  this  means  you’ll have  to di-
vide  using  fractions,  which  is  great practice. 
Write  down  the  fraction  of candy  that each 
person  received. 

Answers 

Practice Problems 

44 

1. 1
 ! !15

2. 5
 ! !18

3. 7
 ! !15

4. 6
 !! 7

5. 1
 !! 4

6. 16
 ! !25

7. 1
! ! 3

8. 3
 ! !10

9. 1
! ! 9

10. 2
! ! 9

11. 1
 !! 6

12. 5
 ! !12

13. 40
 ! !27 or 113

!  !27

14. 2
! ! 3

15. 2
!  !35

16. 3
 ! !10

17.5

18. 8
 ! !35

19.1

20. 1
 !! 5

21. 1
 ! !9

22. 7
 !! 16

23.9

24.22
!  !5

25.21
!  !2

26.31
!  !2

27.42
 ! !3
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45 

28.9

29.16

30.21
 ! !2

31.10

32. 50
 !! 63

33.1 1
! ! 15

34. 1
!  !4

35.7

36.12

37.13
! ! 4

38.21
! ! 9

39. 8
 ! !9

40.40

41.152
! ! 5

42.142
! ! 5

43. 20
 ! !21

44. 5
!  !7

45. 2
!  !3

46. 1
!  !8

47.11
! ! 2

48.1

49. 81
! ! 25

50.1 4
! ! 21

51.13
!  !4

52. 3
 ! !5

53.22
 ! !3

54. 1
 ! !7

55.11
! ! 3

56. 1
 ! !8

57. 2
!  !5

58.651
! ! 3

59. 5
! ! 36

60.291
! ! 3

61.90

62. 1
 ! !6

63. 1
! ! 64

64.64

65. 2
!  !81

66. 1
 ! !9

67.31
! ! 3

68. 4
 ! !7

69. 4
!  !7

70.31
! ! 5

71.11
! ! 6

72.21
! ! 7

73. 1
 ! !5

74. 1
!  !2

75.11
! ! 3

76.15
! ! 6

77. 16
 !! 31

78.21
 !! 7

79. 95
 !!  !119

80. 1
 ! !2
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Sample Question 1 
1. Multiply  the  top  numbers: 2 X 3  6 
2. Multiply  the  bottom numbers: 5 X 4   20 
3. Reduce: 6 3

 ! !  #  ! !20 10

Sample Question  2 

Sample Question  3 
1. Rewrite  24  as  a  fraction: 24  = 24

 ! !1

2. Multiply  the  fractions:
Cancel an  8  from both  the  8  and  the  24.  Then,  multiply  across  the 
new top   numbers  and  the  new bottom numbers:

3
5 !24 5
 !! ! "  ! !   !8 1 = 1

!1 = 15
1

Sample Question  4 

Sample Question  5 

Sample Question  6 

46 

1. Change 11
! ! 2 to an  improper fraction: 11 = 1 " 2 + 1 3

 ! !  !!  ! 2 2 = !2

2. Change  the  whole  number (2)  into a  fraction: 2  = 2
 !! 1

3. Rewrite  the  division  problem: 3
!  !2 ∏

2
! ! 1

4. Invert 2
 ! ! and  multiply: 3 1 3

!  ! " ! ! 2 =  ! !2 41

1. Invert the  second  fraction  ( 3
 ! !10):   

10
!!3

2. Change ∏ to ¥ and  multiply  the  first fraction  by  the  new
second  fraction:

2
2 !10 4
 !! ! "  ! !  !!5 3 =  3
1

3. Optional:  Change  the  improper fraction  to a  mixed  number. 4
!!3 = 11
  ! ! 3

3Change 1 ! !4 to an  improper fraction:1. 13 1 " 4 + 3
 ! ! =  !! = 7

 !! 4 4 4

2. Multiply  the  fractions: 1 7
 ! = 7

!  ! " !  ! !2 4 8

1. Cancel a  2  from both  the  4  and  the  22
4 ∏ 2 # 2 and 22 ∏ 2 # 11.  Cross  out the  4  and  the    22,  as  shown:

2
!4 15

! ! "  ! 9 !!22
2. Cancel a  3  from both  the  9  and  the  15

9 ∏ 3  # 3 and 15 ∏ 3 # 5.  Cross  out the  9  and  the  15,  as  shown:

11

2 5
!4 !15
 !! ! " ! ! 9 !22
3 113. Multiply  across  the  new top  numbers  and  the  new

bottom numbers: 2 " 5 1
" = 0

! ! ! ! 3 11 33
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N 5 FRACTION 

SHORTCUTS AND 
WORD  PROBLEMS 

I have hardly ever known a mathematician who was capable of 
reasoning. 

—PLATO, classical Greek philosopher (427 b.c.e.–347 b.c.e.) 

LESSON SUMMARY 
This  final fraction  lesson  is  devoted  to arithmetic  shortcuts  with 
fractions  (addition,  subtraction,  and  division)  and  to  word   problems 
involving  fractions. 

The first part of this lesson provides you with some shortcuts for doing arithmetic with fractions. The 
rest of the lesson reviews all of the fraction lessons by presenting you with word problems. Fraction 
word problems are especially important because they come up so frequently in everyday life, as you’ll 

see from the familiar situations presented in the word problems. 

Shortcut for Addition and  Subtraction 

Instead of wasting time looking for the least common denominator (LCD) when adding or subtracting, try this 
“cross multiplication” trick to quickly add or subtract two fractions: 

47 
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– –FRACTION SHORTCUTS AND WORD PROBLEMS
 

Example
5 3
  +     6 8 ?

1.	 Top  number:  “Cross   multiply”
5 X 8  and  6 X 3;  then add: 


  

5 
 3 40  18
              

2.	 Bottom number:  Multiply 
6 X 8,  the  two  bottom 
 
numbers:
 

6 
 8 48

3.	 Reduce: 58 29      48 24

When using the shortcut for subtraction, you 
must be careful about the order of subtraction: Begin 
the cross multiply step with the top number of the 
first fraction. (The “hook” to help you remember 
where to begin is to think about how you read. You 
begin at the top left—where you’ll find number that 
starts the process, the top number of the first 
fraction.) 

Example
5 3
  -   6 4 = ? 

2.	 Top  number:  Cross  multiply  3  X 8 and add 
1 X 11. 

3.	 Bottom number:  Multiply 8   1: 3 + 11X 1 8 = 
3 × 8 +  1 ×1 24 +  11 35 

  =   = 
8 1× 8 8 

4.	 Reduce  and  convert to  a mixed  number:  
35 3 

  = 4 
8 8 

Practice 
Use the shortcut to add and subtract; then, reduce if 
possible. Convert improper fractions to mixed 
numbers. 

1. 1 3
  +   2 5


2. 2 3

  +   7 4

3. 3
  + 2

  10 15


4. 1 3

  +   4 8


5. 5 4

  +   6 9

6. 2 – 7
    3 12

7. 2	
  3	 – 1

  5

8. 5	
  6 – 1

  4

9. 3 – 3
    4 10

10. 3	 3
  –   4	 5

11. 5 + 18
    5

12. 13
    2 + 6 

13. 4 – 17
    8

14. 31
    3 – 4

1. Top  number:  Cross    multiply 
5 X 4  and  subtract 3 X 6: 

5 3 20  18
        6 4 24

2. Bottom number:  Multiply 
6 X 4,  the  two  bottom 	 
numbers:	 = 2

  24

3. Reduce: = 1	 
  	12

Now you try. Check your answer against the 
step-by-step solution at the end of the lesson. 

Sample Question 1
2 
  3 – 3 

  5

This w orks the s  ame w ay for sums and d  ifferences in 
volving  whole  numbers  and  improper fractions.	  

Example	 
3 + 11

8 =  ? 

1. Write 3 as  3   3	 11
1: 3 + 11

8 = 1 + 8 

48 
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FRACTION SHORTCUTS AND WORD PROBLEMS

Extremes: 
5

!! 7 Means: 
! 

The numbers  that are extremely far apart 2 
!! 3 The numbers  that are close together 

Here’s how to do it: 

1. Multiply the  extremes  to  get the 
top  number of  the  answer:

5 $ 3 = 15
2. Multiply the  means  to  get the 

bottom number of  the   answer:

 !!  !! 7 $ 2 14

Sample Question 2 

Practice 
Use  extremes over  means to  divide;  reduce  if  possible. 
Convert improper fractions  to  mixed  n umbers. You can even use extremes over means when one of 

the numbers is a whole number or a mixed number. 
First change the whole number or mixed number 
into a fraction, and then use the shortcut. 

Example 

1. Change  the  2  into  a fraction and 
rewrite  the  division:

2
! ! 1
 !
3
 ! !4

2. Multiply the  extremes  to  get the 
top  number of  the  answer: 2 $ 4

!  = 8
! !  !1 $ 3 33. Multiply the  means  to  get the  

bottom number of  the   answer: 
4. Optional:  Change  the  improper

fraction to  a mixed  number: 8 2
 !!  # !  !3 23

49 

5!  !
But first,  let’s  rewrite  the  division problem as  7

 !
2 and
 ! !3

provide  two   d efinitions:

3 2!
1
!

!!

1!4
3
!

2

4!
3!

!

1

15.
 ! !2
 !
3
 ! !4

16. 2
 !   7 ∏

4
! !!7

17. 1 3
 !! ∏ ! ! 3 4

18. 6 ∏ 1
! ! 2

19. 31
! ! 2 ∏  2

20. 9 !3
 !! 5

21. 12 5
! ! ∏ ! ! 3 6

22. 22 1
! !  ! 9 ∏ 1!9

81
! ! 

23.
2

  !!
41

 !! 2

21
 ! !

24.
4

  !!
4

Shortcut for Division: 
Extremes   over   Means

Extremes over  means is  a fast way to  divide  fractions.

This  concept is  best explained  by example,  say 5
 !!   7 ∏

2
!!3 . 
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– –FRACTION SHORTCUTS AND WORD PROBLEMS


TIP 

Word Problems 

Each question group relates to one of the prior frac
tion lessons. (If you are unfamiliar with how to go 
about solving word problems, refer to Lessons 15 and 
16.) 

Find the Fraction (Lesson 1) 

25. John worked 14 days out of a 31-day
month. What fraction of the month did
he work?

26. A certain recipe calls for 3 ounces of
cheese. What fraction of a 15-ounce
piece of cheese is  needed?

27. Alice lives 7 miles from her office. After
driving 4 miles toward her office, Al
ice’s car ran out of gas. What fraction
of the trip had she already driven?
What fraction of the trip remained?

28. Mark had $10 in his wallet. He spent $6
for his lunch and left a $1 tip. What
fraction of his money did he spend on
his lunch, including the tip?

29. If Heather makes $2,000 a month and
pays $750 for rent, what fraction of her
income is spent on rent?

30. During a 30- day month, there were 8
weekend days and 1 paid holiday dur
ing which Marlene’s office was closed.
Marlene took off 3 days when she was
sick and 2 days for personal business. If
she worked the rest of the days, what
fraction of the month did Marlene
work?

Fraction Addition and Subtraction 
(Lesson 3) 

50 

Many  fraction  word  problems  involve  measure-
ment or time.  Since  feet are  based  on  units  of
12  inches,  multiply  a  fraction  of a  foot by  12  to
change  it to inches.  Since  hours  are  based  on
units  of 60  minutes,  multiply  a  fraction  of an
hour by  60  to change  it to  min utes.

Example:  What is  2
 !! 3 of an  hour?  2

 ! !3 $ 60 =
40  min  utes

Example:  What is  3
! ! of a  foot?  3

 ! !8 8 $ 12 =
4.5  in  ches

When  given  mixed  units  that contain  feet and
inches,  the  number of inches  is  never just
added  on  as  a  decimal.  In  other words,  6  feet 4
inches =/ 6.4  feet.  It’s  best to convert 6  feet 4
inches to inches  by  multiplying  the  feet by  12
and  adding  on  the  inches:  6  $ 12  + 4  = 76
 in ches.

31. Stan drove  3 1
 !! 2 miles  from home  to

work.  He  decided  to  go  out for lunch
and  drove 13

! ! 4 miles  each way to  the
local  delicatessen.  After work,  he  drove
1

! ! 2 mile  to  stop  at the  cleaners  and  then
drove 32

!  !3 miles  home.  How  many miles
did  he  drive  in   total?

32. An outside  wall  consists  of 1
 ! !2 inch of

drywall,  33
! ! 4 inches  of  insulation,  5

 !! 8 inch
of  wall  sheathing,  and 1 inch of  siding.
How  thick is  the  entire  wall,  in   inches?
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41. A certain test is  scored  by adding 1
point for each correct answer and  sub-
tracting 1

 ! !4 of  a point for each incorrect
answer.  If  Jan answered  31 questions
correctly and  9  questions  incorrectly,
what was  her   score?

Fraction Multiplication and Division 
(Lesson 4) 

51 

33. One  leg  of  a table  is  1
 ! !10 of  an inch too

short.  If  a stack of  500  pieces  of  paper
stands  two  inches  tall,  how  many pieces
of  paper will  it take  to  level  out the
table?

34. The  length of  a page  in a particular
book is  8  inches.  The  top  and  bottom
margins  are  both 7

 !! 8 inch.  How  long  is
the  page  inside the  marg  ins,  in inches?

35. A rope  is  cut in half  and 1
 !! 2 is  discarded.

From the  remaining  half, 1
!  !4 is  cut off

and  discarded.  What fraction of  the
original  rope  is    left?

36. The  Boston Marathon is  261
 ! !5 miles

long.  At Heartbreak Hill,  201
 !! 2 miles  into

the  race,  how  many miles  remain?

37. Howard  bought 10,000  shares  of  VBI
stock at 18 1

!  !2 and  sold  it two  weeks  later
at 217

! ! 8.  How  much of  a profit did
Howard  realize  from his  stock trades,
excluding   c ommissions?

38. A window  is  50  inches  tall.  To  make
curtains,  Anya will  need  2  more  feet of
fabric than the  height of  the  window.
How  many yards  of  fabric will  she
need?

39. Bob  was  73 1
 !! 4 inches  tall  on his 18th

birthday.  When he  was  born,  he  was
only 19 1

 ! !2 inches  long.  How  many inches
did  he  grow  in 18    years?

40. Richard  needs 12  pounds  of  fertilizer
but has  only 75

 !! 8 pounds.  How  many
more  pounds  of  fertilizer does  he    need?

42. A computer can burn a CD 21
!  !2 times

faster than it would  take  to  play the
music.  How  many minutes  will  it take
to  burn 85  minutes  of  music?

43. A car’s  gas  tank holds  102
 ! !5 gallons.  How

many gallons  of  gasoline  are  left in the
tank when it is  1

! ! 8 full?

44. Four friends  evenly split 6 1
!  !2 pounds  of

cookies.  How  many pounds  of  cookies
does  each get?

45. How  many 2 1
 ! !2  - pound  chunks  of  cheese

can be  cut from a single  20  - pound
piece  of   c heese?

46. Each frame  of  a cartoon is  shown for
1

!  !24 of  a second.  How  many frames  are
there  in a cartoon that is  201

 !! 4 seconds
long?

47. A painting  is  21
 ! !2 feet tall.  To  hang  it

properly,  a wire  must be  attached  ex-
actly 1

 ! !3 of  the  way down from the  top.
How  many inches  from the  top  should
the  wire  be  attached?



52 
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Throughout the  day,  look  around  to find  situa
tions  that you  can  describe  using  word  prob
lems.  The  word  problem must involve 
fractions,  so look  for groups  or portions  of a 
whole.  You  could  use  the  number of pencils 
and  pens  that make  up  your whole  writing  in
strument supply  or the  number of MP3s  and 
CDs  that make  up  your music  collection.  Write 
down  a  word  problem and  solve  it using  meth
ods  developed  in  this  lesson  to guide  you. 

48. Julio  earns  $14  an hour.  When he  works
more  than 71

 !! hours  a day,  he  gets  over-
2

time  pay of 11
 !! times  his  regular hourly
2

wage  for the  extra hours.  How  much
did  he  earn for working 10  hours  in one
  day?

49. Jodi earned  $22.75  for working  31
 ! !
2

hours.  What was  her hourly   wage?

50. A recipe  for chocolate  chip  cookies  calls
for 31

 !! cups  of  flour.  How  many cups  of
2

flour are  needed  to  make  only half  the
r  ecipe?

51. Of  a journey,  4
 ! !5 of  the  distance  was

covered  on a plane  and  1
 !! 6 by driving.  If,

for the  rest of  the  trip,  5 miles  was
spent walking,  how  many miles  was  the
total  journey?

52. Mary Jane  typed 11
! ! pages  of  her paper
2

in 1
 !! 3 of  an hour.  At this  rate,  how  many

pages  can she  expect to  type  in 6    hours?

53. Bobby is  barbecuing 1
 ! !4  - pound  ham-

burgers  for a picnic.  Five  of  his  guests
will  each eat 2    hamburgers,  while  he
and  one  other guest will  each eat 3
hamburgers.  How  many pounds 
of    hamburger meat should  Bobby
 p urchase?

54. Juanita can run 31
 !! miles  per hour.  If
2

she  runs  for 2 1
 ! !4 hours,  how  far will  she

run,  in   miles?
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Answers 

Practice Problems 

53 

1.1 1
 !! 10

2.1 1
 !! 28

3. 13
 ! !30

4. 5
 ! !8

5.1 5
 !! 18

6. 1
 ! !12

7. 7
 ! !15

8. 7
 ! !12

9. 9
 ! !20

10. 3
 ! !20

11.83
 !! 5

12.121
! ! 2

13.17
 ! !8

14.61
 ! !3

15. 2
 ! !3

16. 1
 ! !2

17. 4
 ! !9

18.12

19.13
 ! !4

20.15

21.2

22.2

23.18
 !! 9

24. 9
 ! !16

25. 14
 ! !31

26. 1
 ! !5

27. 4 3
! ! ! ! 7 , 7

28. 7
 !! 10

29. 3
 ! !8

30. 7
 !! 15

31.111
 !! 6

32.57
 ! !8

33.25

34.61
 ! !4

35. 3
 ! !8

36.5 7
 ! !10

37.$33,750

38.2 1
 ! !18

39.533
 !! 4

40.43
 ! !8

41.283
 !! 4

42.34

43.1 3
 ! !10

44.15
 !! 8

45.8

46.486

47.10

48.$157.50

49.$6.50

50.13
! ! 4

51.150

52.27

53.4

54.77
 !! 8
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Sample Question 1 

Sample Question  2 7
 ! !2—7
! ! 4

1. Change  each  mixed  number into an  improper fraction 
and  rewrite  the  division  problem:

2. Multiply  the  extremes  to get the  top  number of the  answer:
7 $ 4 28
 !!  #  !! 2 $ 7 143. Multiply  the  means  to get the  bottom number of the  a nswer:
28
 !!  # 2144. Reduce:

54 

2 3 2 $ 5 – 3 $ 3 ! ! % ! ! #  !! 3 5 151. Cross    multiply  2  X 5  and  subtract 3  3:X 

10 – 9 1#  ! !  #  ! !15 152. Multiply  3  X 5,  the  two bottom numbers:
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TO DECIMALS 

The highest form of pure thought is in mathematics. 

—PLATO, classical Greek philosopher (427 b.c.e.–347 b.c.e.) 

LESSON SUMMARY 
This  first decimal lesson  is  an  introduction  to the  concept of deci
mals.  It explains  the  relationship  between  decimals  and  fractions, 
teaches  you  how to compare  decimals,  and  gives  you  a  tool called 
rounding for estimating  decimals. 

A decimal  is  a type  of  fraction.  You  use  decimals  every day when you  deal  with measurements  or 
money.  For instance,  $10.35  is  a decimal  that represents 10  dollars  and  35  cents.  The  decimal  point 
separates  the  dollars  from the  cents.  Because  there  are 100  cents  in one  dollar, 1¢  is 1

!! 100 of  a dollar,  or
$0.01; 10¢  is 10 25

!! !! 100 of  a dollar,  or $0.10;  25¢  is  100 of  a dollar,  or $0.25;  and  so  forth.  In terms  of  measurements,  a 
weather report  might  indicate  that  2.7  inches  of  rain  fell  in  4  hours,  you  might  drive  5.8  miles  to  the  inter
section  of  the highway,  or  the population  of  the United States might  be estimated to grow to 374.3 million 
people  by  a  certain   year. 

If  there  are  digits  on both sides  of  the  decimal  point,  like  6.17,  and  the  number to  the  left of  the  decimal 
point is  not 0,  the  number is  called  a mixed  decimal;  its  value  is  always  greater than 1.  In fact,  the  value  of  6.17  is 
a bit more  than 6.  If  there  are  nonzero  digits  only to  the  right of  the  decimal  point,  like  0.17,  the  number is 
called  a decimal;  its  value  is  always  less  than 1.  Sometimes,  the  0  before  the  decimal  point is  left off  and  0.17  is 
written more  succinctly as  .17.  A whole  number,  like  6,  is  understood  to  have  a decimal  point at its  right  (6.). 

55 
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–  –INTRODUCTION TO DECIMALS


Decimal Names
 

Each decimal digit to the right of the decimal point 
has a special name. Here are the first four: 

0.1234 

ten-thousandths 
thousandths 

hundr edths 
tenths 

The digits have these names for a very special 
reason: The names reflect their fraction equivalents. 

0.1  = 1  tenth = 1
!!10

0.02  = 2  hundredths  = 2
!!100

0.003  = 3  thousandths  = 3
!!1,0 00

0.0004  = 4  ten-thousandths  = 4
!!10,000

As you can see, decimal names are ordered by 
multiples of 10: 10ths, 100ths, 1,000ths, 10,000ths, 
100,000ths, 1,000,000ths, and so on. Be careful not to 
confuse decimal names with whole number names, 
which are very similar (tens, hundreds, thousands, 
etc.). The naming difference can be seen in the ths, 
which are used only for decimal digits. 

Reading a Decimal 
Here’s  how  to  read  a mixed  decimal,  for example, 
6.017: 

1. The number to the left of the
decimal point is a whole number.
Just read that number as you
normally would: 6
 

2. Say the word “and” for the
decimal point: and
 

3. The  number to  the  right of  the 
decimal  point is  the  decimal 
value.  Just read  it: 17 

4. The  number of  places  to  the  right
of  the  decimal  point tells  you  the 
decimal’s  name.  In this  case,  there 
are  three   places: thousandths 

Thus, 6.017 is read as six and seventeen thou
sandths, and its fraction equivalent is 6!

17
!.1,000

Here’s how to read a decimal, for example, 0.28: 

1. Read the number to the right of
the decimal point: 28 

2. The number of places to the right
of the decimal point tells you the
decimal’s name. In this case, there
are two places: hundredths 

Thus, 0.28 (or .28) is read as twenty - eight hun
dredths, and its fraction equivalent is !28

!.100

Informally,  you  could  also  read  0.28  as  point  two  eight, 
but it doesn’t quite have the same intellectual impact as 
28 hundredths! 

Adding  Zeros 
Adding zeros to the end of the decimal does NOT 
change its value. For example, 6.017 has the same 
value as each of these decimals: 

6.0170 
6.01700 
6.017000 
6.0170000 
6.01700000, and so forth 

56 
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 TIP 

INTRODUCTION TO DECIMALS
 

Remembering  that a whole  number is  assumed 
to  have  a decimal  point at its  right,  the  whole  number 
6  has  the  same  value  as  each of   these: 

12. Three  hundred  twenty - one
 thousandths

13. Nine  and  six   thousandths

14. Three  and  one  ten - thousandth

15. Fifteen and  two  hundred  sixteen
 thousandths

16. One  and  one  hundred  one  ten
millionths

6. 
6.0 
6.00 
6.000,  and  so   forth 

Adding  zeroes  before the  first decimal digit does 
change  its  value.  That is,  6.17  is  NOT the  same  as 
6.017. 

Practice 
Write out the following decimals in words. 

1. 0.1 ____________________________________

2. 0.01 __________________________________

3. 0.001 __________________________________

4. 0.0001 ________________________________

5. 0.00001 ________________________________

6. 5.19 __________________________________

7. 1.0521 ________________________________

8. 10.0000010 ____________________________

Write  the  following  as  decimals  or mixed   decimals. 

9. Six tenths

10. Six hundredths

11. Twenty-five thousandths

Decimals  are  all around  us!  They  are  used  in 
money,  measurement,  and  time,  so it’s  impor
tant to read  this  section  carefully  and  make 
sure  you  feel comfortable  with  them.  Using 
decimals  is  essential in  mastering  practical, 
 real- world  math   skills. 

Changing Decimals and 
Mixed Decimals to Fractions 

To change a decimal to a fraction: 

1. Write  the  digits  of  the  decimal  as  the  top  number
of  a  fraction.

2. Write  the  decimal’s  name  as  the  bottom number
of  the   fraction.

Example 
Change  0.018  to  a  fraction. 

1. Write 18  as  the  top  of  the 
fraction: 18

!! 0
2. Since  there  are  three  places  to 

the  right  of  the  decimal,  it’s  
thousandths.
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INTRODUCTION TO DECIMALS

3. Write 1,000  as  the  bottom
number: 18

!!1,000
4. Reduce  by dividing  2  into  the 

∏top  and  bottom numbers: 18 2 9
!! " !!1,000∏ 2 500

Now try this sample question. Step-by-step solu
tions to sample questions are at the end of the lesson. 

Sample Question 1 
Change the mixed decimal 2.7 

to a mixed number. 

Practice 
Change these decimals or mixed decimals to fractions 
in lowest terms. 

17. 0.1

18. 0.03

19. 0.75

20. 0.99

21. 0.005

22. 0.125

23. 0.046

24. 5.04

25. 4.15

26. 123.45

27. 20.0050

28. 10.10005

Changing Fractions to Decimals 

To change a fraction to a decimal: 

1. Set up a long division problem to divide the bot
tom number (the divisor) into the top number
(the dividend)—but don’t divide yet!

2. Put a decimal point and a few zeros on the right
of the divisor.

3. Bring  the  decimal  point straight up  into  the  area
for the  answer (the  quotient).

4. Divide.

Example 
Change !

3 
4! to a decimal.

1. Set up the division problem: 4!3" 

2. Add  a decimal  point and  2  zeros 
to  the  divisor (3): 4!3."00" 

3. Bring  the  decimal  point up  into 
the  answer:

. 
4!3."≠00" 

4. Divide: 0.75 
4!3."00" 

28 
20 
20 

0 

Thus,  3
!! 4 = 0.75,  or 75  h undredths. 

The  same  approach works  when converting 
mixed  numbers  and  improper fractions  to  decimals. 
In the  case  of  mixed  numbers,  hold  off  on the  whole 
part and  tack it onto  the  left side  of  the  decimal  point 
once  you  have  performed  the  division.  For an im
proper fraction,  the  same  approach works,  but expect 
there  to  be  nonzero  digits  before the  decimal  point.  

Example 
26Change !!5! to a decimal. 

—–1. Set up the division problem: 5)2 6 
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2. Add  a decimal  point and  2  zeros  to  the  divi-
—–—–dend: 5)2 6 .00

3. Bring  the  decimal  point up  into  the  answer: 
—–—–5)26.00

resort—fractions  are  so  much a part of  daily living 
that it’s  important to  be  able  to  work with the m. 

Practice 
5.2	 —–—–5)26.00

–25
10

–10
0

Change these fractions to decimals. 

4. Divide: 29. 2

!!5

30.
 7
!!1 0 

31.
 1!!6

32.
5 
!! 7

33. 4 
!! 9

34. 43
!! 4

35. 3
2 
!! 7

36. 65
!!! 4

37. 107
!!!!6


38. 101

!!!!3

Sample Question 2 
Change 1 

!! 5 to a decimal.

Repeating Decimals	 
Some  fractions  may  require  you  to  add  more  than  two 
or  three  decimal  zeros  in  order  for  the  division  to 
come  out  evenly.  In  fact,  when  you  change  a  fraction 
like 2 

!!3 to  a  decimal,  you’ll  keep  adding  decimal  zeros 
until you’re blue in  the face because the division  will 
never come  out evenly!  As  you  divide  3  into  2,  you’ll 
keep  getting   6s: 

0.6666   etc.
 
3!2."00"00""etc".	" 

18 
20 
18 

20 
18 

20 
18 

20 

Comparing Decimals 

Decimals  are  easy to  compare  when they have  the 
same  number of  digits  after the  decimal  point.  Tack 
zeros  onto  the  ends  of  the  shorter decimals—this 
d oesn’t change  their value—and  compare  the  num
bers  as  if  the  decimal  points  weren’t the re. 

A fraction like 2 
!!3 becomes  a repeating  decimal. 

Its  decimal  value  can be  written as  0.6" or 0.62 
!!3 ,  or it 

can be  approximated  as  0.66,  0.666,  0.6666,  and  so 
forth.  Its  value  can also  be  approximated  by rounding 
it to  0.67  or 0.667  or 0.6667,  and  so  forth.  (Rounding 
is  covered  later in this   lesson.)
 

Example 
Compare 0.08 and 0.1. 

If  you  really have  fractionphobia and  panic when
 
you  have  to  do  fraction arithmetic,  it is  fine  to  con
vert each fraction to  a decimal  and  do  the  arithmetic 
in decimals.  Warning:  This  should  be  a means  of  last 

Don’t be  tempted  into thinking  0.08  is  larger than 
0.1  just because  the  whole  number 8  is  larger 
than  the  whole  number 1. 
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INTRODUCTION TO DECIMALS
 

1. Since 0.08 has two decimal digits, tack one zero
onto the end of 0.1, making it 0.10

2. To compare 0.10 to 0.08, just compare 10 to 8.
Ten is larger than 8, so 0.1 is larger than 0.08.

Sample Question 3 
Put these decimals in order from least to 
greatest: 0.1, 0.11, 0.101, and 0.0111. 

Comparing repeating decimals is a little trickier, 
but relies on basically the same approach. Generally 
for these, it makes sense to write enough digits for all 
the decimals being compared so that you can choose 
a block of digits of the same length after the decimal 
point and compare them as you would compare 
whole numbers. Consider the following example. 

Example 
Put these decimals in order from least to 
greatest: 

–– ––– –0.1 7,  0.1 17,  0.17
Observe that
 

–– 0.1 7 = 0.171717  .  .  .
––– 0.1 17 = 0.117117  .  .  .

– 0.17 = 0.177777  .  .  .
How  many digits  after the  decimal  point do  we 
need?  Well,  one  is  not enough because  all  three 
decimals  have  a 1  in the  tenths  slot.  And,  while 
two  digits  after the  decimal  point is  better,  it 
also  is  insufficient because  two  of  the  decimals 
have  a 7  in the  hundredths  place.  However,  we 
can conclude  that the  one  decimal  with a 1  in 
the  hundredths  place  must be  the  smallest of 
the  three  decimals.  Finally,  note  that the  digit in 
the  thousandths  place  differs  for the  remaining 
two  decimals,  so  we  can stop  here  and  conclude 
that the  order of  the  decimals,  from least to 

––– –– –greatest,  is:  0.1 17,  0.1 7,  0.17

Practice 
Order each group from lowest to highest. 

39. 0.2, 0.05, 0.009

40. 0.417, 0.422, 0.396

41. 0.019, 2.009, 0.01

42. 0.82, 0.28, 0.8, 0.2

43. 0.3, 0.30, 0.300

44. 0.5, 0.05, 0.005, 0.505

45. 1.1, 10.001, 1.101, 1.1000001

–– ––46. 2.3, 0.230, 0.02 3, 0.2 3

– –– ––47. 0.96 , 0.9666, 0.95 6, 0.9 0

–– ––– ––––48. 0.1 0, 0.1 00, 0.1 000

Rounding  Decimals 

Rounding a decimal is a means of estimating its value 
using fewer digits. To find an answer more quickly, 
especially if you don’t need an exact answer, you can 
round each decimal to the nearest whole number be
fore doing the arithmetic. For example, you could use 
rounding to approximate the sum of 3.456789 and 
16.738532: 

3.456789  is  close  to  3 Approximate  their 
16.738532  is  close  to  17# sum:  3 # 17 " 20 

Since 3.456789 is closer to 3 than it is to 4, it can be 
rounded down to 3, the nearest whole number. Simi
larly, 16.738532 is closer to 17 than it is to 16, so it can 
be rounded up to 17, the nearest whole number. 
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–  –INTRODUCTION TO DECIMALS


Rounding  may also  be  used  to  simplify a single 
figure,  like  the  answer to  an arithmetic operation.  For 
example,  if  your investment yielded  $14,837,812.98 
(wishful  thinking!),  you  could  simplify it as  approxi
mately $15 million,  rounding  it to  the  nearest million 
 dollars. 

Rounding is a good way to do a reasonableness 
check on the answer to a decimal arithmetic problem: 
Estimate the answer to a decimal arithmetic problem 
and compare it to the actual answer to be sure it’s in 
the ballpark. 

Rounding to the Nearest 
Whole Number 
To round a decimal to the nearest whole number, look 
at the decimal digit to the immediate right of the 
whole number, the tenths digit, and follow these 
guidelines: 

■ If the digit is less than 5, round down by drop
ping the decimal point and all the decimal digits.
The whole number portion remains the same.

■ If the digit is 5 or more, round up to the next
larger whole number.

Examples of rounding to the nearest whole number: 

■ 25.3999 rounds down to 25 because 3 is less than 5. 
■ 23.5 rounds up to 24 because the tenths digit is 5.
■ 2.613 rounds up to 3 because 6 is greater than 5.

Practice 
Round each decimal to the nearest whole number. 

49. 0.03

50. 0.796

51. 9.49

52. 3.33

53. 8.5

54. 7.8298

Rounding to the Nearest Tenth 
Decimals can be rounded to the nearest tenth in a sim
ilar fashion. Look at the digit to its immediate right, 
the hundredths digit, and follow these guidelines: 

■ If the digit is less than 5, round down by dropping
that digit and all the decimal digits following it.

■ If the digit is 5 or more, round up by making the
tenths digit one greater and dropping all the dig
its to its right.

Examples of rounding to the nearest tenth: 

■ 45.32 rounds down to 45.3 because 2 is less than 5.
■ 33.15 rounds up to 33.2 because the hundredths

digit is 5.
■ 2.96 rounds up to 3.0 because 6 is greater than 5.

Notice that you cannot simply make the tenths
digit, 9, one greater— that would make it 10.
Therefore, the 9 becomes a zero and the whole
number becomes one greater.

Similarly, a decimal can be rounded to the nearest 
hundredth, thousandth, and so forth by looking at 
the decimal digit to its immediate right and applying 
the following rule of thumb: 

■ If it’s less than 5, round down.
■ If it’s 5 or more, round up.
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Remember,  when  rounding  to the  nearest 
tenth,  you  are  actually  looking  at the  hun
dredth place to  see  if you n eed to  round d own 
or up.  It works  the  same  way  with  other round
ing:  when  rounding  to the  nearest hundredth, 
you  must look  at the  thousandth place  to de
termine  the  rounding.  When  rounding  to the 
nearest thousandth,  you  must look  at the  ten
 thousandth  place. 

As  you  pay  for things  throughout the  day,  take 
a  look  at the  prices.  Are  they  written  in  dollars 
and  cents?  If so,  how would  you  read  the  num
bers  aloud  using  the  terms  discussed  in  this 
lesson?  For a  bit of a  challenge,  insert a  zero in 
the  tenths  column  of the  number,  thereby 
pushing  the  two numbers  right of the  decimal 
place  one  place  to the  right.  Now how would 
you  say  the  amount out loud? 

Practice 
Round each decimal to the nearest tenth. 

55. 4.76

56. 19.85

57. 0.818

58. 9.49

59. 2.97

60. 12.09

61. 7.8298

62. 9.9999
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Answers 30. 0.7
231. 0.16" or 0.163

Practice Problems 
1. One tenth
2. One hundredth
3. One thousandth
4. One ten- thousandth
5. One hundred- thousandth
6. Five and nineteen hundredths
7. One  and  five  hundred  twenty - one 

ten-thousandths

32. 0.7""1"4"2"8"5
33. 0.4"
34. 4.75
35. 3.2"8"5"7"1"4"
36. 16.25

– 37. 17.83 or 17.83
–38. 33.6 

!3 
1

!

39. 0.009, 0.05, 0.2

8. Ten and one millionth
9. 0.6 (or .6)

10. 0.06
11. 0.025
12. 0.321
13. 9.006
14. 3.0001
15. 15.216
16. 1.00000101

17.
 1 
!! 10

18.
 3
!! 100

19.
 3 
!! 4

20.
 99 
!! 100

21.
 1 
!! 200

22.
 1 
!! 8

23.
 23
!!50 0

24. 5 1
!! 25

25. 4
3 
!!20

26. 123 9 
!!20

27. 20 1
!!200

28. 10 2,001
!!! 20,000

29. 0.4

40. 0.396, 0.417, 0.422
41. 0.01, 0.019, 2.009
42. 0.2, 0.28, 0.8, 0.82
43. All have the same value
44. 0.005, 0.05, 0.5, 0.505
45. 1.1, 1.1000001, 1.101, 10.001

–– –– 46. 0.02 3, 0.230, 0.2 3, 2.3
–– –– –47. 0.9 0, 0.95 6, 0.9666, 0.96 
–––– ––– ––48. 0.1 000, 0.1 00, 0.1 0

49. 0
50. 1
51. 9
52. 3
53. 9
54. 8
55. 4.8
56. 19.9
57. 0.8
58. 9.5
59. 3.0
60. 12.1
61. 7.8
62. 10.0
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Sample Question 1 
1. Write  2  as  the  whole  n umber: 2 
2. 7 2 !! 

0
Write  7  as  the  top  of the  fraction: 

3. Since  there  is  only  one  digit to the  right of the  decimal,  it’s  te nths. 
7 2!! 1 04. Write 10  as  the  bottom number: 

Sample Question  2 
1. Set up  the  division  problem: 5!"1 

2. Add  a  decimal point and  a  zero to the  divisor (1): 5!"1".0 . 
3. Bring  the  decimal point up  into the  answer: 5!"1≠".0 

4. Divide: 0.2 
5!"1".0 

10 
0 

1 
Thus, !!= 0.2,  or 2  te nths. 5

Sample Question  3 
1. Since  0.0111  has  the  greatest number of decimal places  (4),  

tack  zeros  onto the  ends  of the  other decimals  so they  
all have  4  decimal p laces: 0.1000,  0.1100, 

0.1010, 0.0111 
2. Ignore  the  decimal points  and  compare  the  whole  n umbers: 1,000;    1,100;    1,010;    1 11 
3. The  low -to  -h igh  sequence  of the  whole  numbers  is : 

Thus,  the  low -to  -h igh  sequence  of the  original decimals  is : 
111;  1,000;  1,010; 1,100 
0.0111;  0.1,  0.101,  0.11 
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SUBTRACTING 
DECIMALS 

What would life be without arithmetic, but a scene of horrors? 

—SYDNEY SMITH, English writer (1771–1845) 

LESSON SUMMARY 
This  second  decimal lesson  focuses  on  addition  and  subtraction  of 
decimals.  It concludes  by  teaching  you  how to add  or subtract 
decimals  and  fractions   together. 

A dding and subtracting decimals comes up all the time, especially when dealing with money. This 
lesson shows you how and offers some word problems to demonstrate how practical this skill is in 
real life. 

Adding Decimals 

There is a crucial difference between adding decimals and adding whole numbers; the difference is the decimal point. 
The position of this point determines the accuracy of your final answer; a problem solver cannot simply ignore the 
point and add it in wherever it “looks” best. In order to add decimals correctly, follow these three simple rules: 

1. Line the numbers up in a column so their decimal points are aligned. 
2. Tack zeros onto the ends of shorter decimals to keep the digits lined up evenly. 
3. Move the decimal point directly down into the answer area and add as usual. 
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 TIP 

ADDING AND SUBTRACTING DECIMALS
 

The  number one  pitfall in  adding  and  subtract
ing  decimals  happens  when  the  numbers are 
lined  up,  instead  of the  decimals. Before  you 
start adding  or subtracting  with  decimals,  add 
zeros  after the  last digit to the  right of the  dec
imal point to all the  numbers  until they  each 
have  the  same  amount of digits  to the  right of 
the  decimal point.  For a  whole  number,  just 
add  a  decimal point and  then  add  zeros  to the 
right of it.   Example: 

4.2 
0.34  

5.871 
+ _____  18 

�  4 200 
0.340 
 5 871 

______  18 000 

28.411 

.
�
� .
� .

Example 
3.45 ! 22.1 ! 0 .682 

1. Line  up  the  numbers  so  their 
decimal  points  are  aligned: 3.45 

22.1 
0.682 

2. Tack zeros  onto  the  ends  of  the  
shorter decimals  to  fill  in the   
“holes”: 3.450 

+  22.100 
+   0.682 

3. Move  the  decimal  point directly 
down into  the  answer area and   add: +  26.232 

To check the reasonableness of your work, esti
mate the sum by using the rounding technique you 
learned in Lesson 6. Round each number you added 
to the nearest whole number, and then add the result
ing whole numbers. If the sum is close to your an
swer, your answer is in the ballpark. Otherwise, you 

may have  made  a mistake  in placing  the  decimal 
point or in the  adding.  Rounding  3.45,  22.1,  and 
0.682  gives  you  3,  22,  and 1,  respectively.  Their sum is 
26,  which is  reasonably close  to  your actual  answer of 
26.232.  Therefore,  26.232  is  a reasonable  answer. 

Look at an example that adds decimals and 
whole numbers together. Remember: A whole num
ber is understood to have a decimal point to its right. 

Example 
0.6  + 35  + 0.0671 +  4.36 

1. Put a decimal  point at the  right of  
the  whole  number (35)  and  line  up  
the  numbers  so  their decimal  
points  are   aligned: 0.6 

35. 
0.0671 
4.36 

2. Tack zeros  onto  the  ends  of  the  
shorter decimals  to  fill  in the   “holes”: +0.6000 

 35.0000 
0.0671 

+  4 .3600 
3. Move  the  decimal  point directly 

down into  the  answer area and   add: 40.0271 

Now you try this sample question. Step- by - step an
swers to sample questions are at the end of the lesson. 

Sample Question 1 
12  + 0.1  + 0.02  + 0.943 

Practice 
Where should the decimal point be placed in each 
sum? 

1. 3.5 + 3.7 = 72 

2. 1.4 + 0.8 = 22 
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3. 1.79 + 0.21 = 200 

4. 4.13 + 2.07 + 5.91 = 1211 

5. 4.835 + 1.217 = 6052 

6. 9.32 + 4.1 = 1342 

7. 7.42 + 125.931 = 133351 

8. 6.1 + 0.28 + 4 = 1038 

Add  the  following   decimals. 

9. 1.789 + 0.219 

10. 1.48 + 0.9 

11. 3.59 + 6 

12. 10.7 + 8.935 

13. 6.1 + 0.2908 + 4 

14. 14.004 + 0.9 + 0.21 

15. 1.03 + 2.5 + 40.016 

16. 5.2 + 0.7999 + 0.0001 

17. 0.1 + 0.01 + 0.001 + 1.0001 

18. 5.1 + 1.05 + 0.510 + 15 

Subtracting Decimals 

When subtracting decimals, follow the same initial 
steps as in adding to ensure that you’re subtracting 
the correct digits and that the decimal point ends up 
in the right place. 

Example 
4.8731 – 1.7 

1. Line  up  the  numbers  so  their 
decimal  points  are   aligned: 4.8731 

1.7 000
2. Tack zeros  onto  the  end  of  the  

shorter decimal  to  fill  in the  “ holes”: – 4.8731 
– 1.7000 

3. Move  the  decimal  point directly 
down into  the  answer and   subtract: – 3.1731 

Subtraction is easily checked by adding the 
number that was subtracted to the difference (the an
swer). If you get back the other number in the sub
traction problem, then your answer is correct. For 
example, let’s check our answer to the previous sub
traction problem. 

Here’s the subtraction: 

1. Add the number that was 
subtracted (1.7000) to the 
difference (3.1731): + 1.7000 

2. The subtraction is correct because 
we got back the first number in 
the subtraction problem (4.8731): 4.8731 

You can check the reasonableness of your work 
by estimating: Round each number to the nearest 
whole number and subtract. Rounding 4.873 and 1.7 
gives 5 and 2, respectively. Since their difference of 3 
is close to your actual answer, 3.1731 is reasonable. 

When  subtracting  mixed  decimals  gets  rid  of 
any  whole  numbers,  write  a  zero in  the  ones 
place.  Example:  5.67  – 4.9  = 0.77,  and  should 
not be  written  as  . 77. 
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Borrowing 
Next, look at a subtraction example that requires bor
rowing. Notice that borrowing works exactly the 
same as it does when you’re subtracting whole 
numbers. 

Example 
2 – 0.456 

1. Put a decimal  point at the  right of  the
  
whole  number (2)  and  line  up  the
  
numbers  so  their decimal  points
  
are  al igned: 2.
 

0.456 
2. Tack zeros  onto  the  end  of  the  shorter 

decimal  to  fill  in the   “holes”: 2.000 
0.456 

3. Move  the  decimal  point directly 

down into  the  answer and  subtract 

after borrowing: 

9  9 
1 10 10  10 

– 2.000 
–  0.456 
– 1.544 

4. Check the subtraction by addition: 

Our answer is correct because we 
got back the first number in the 
subtraction problem: 2.000 

Sample Question 2 
78 – 0.78 

Practice 
Subtract the following decimals. 

19. 6.4 – 1.3 

20. 1.89 – 0.37 

21. 12.35 – 8.05 

22. 2.35 – 0.9 

23. 5 – 3.81 

24. 3.2 – 1.23 

25. 1 – 0.98765 

26. 2.4 – 2.3999 

27. 0.02001 – 0.009999 

28. 1.1111 – 0.88889 

Combining Addition 
and Subtraction 

The  best way to  solve  problems  that combine  addi
tion and  subtraction is  to  “uncombine”  them;  sepa
rate  the  numbers  to  be  added  from the  numbers  to  be 
subtracted  by forming  two  columns.  Add  each of  the 
columns  and  you’re  left with two  figures;  subtract one 
from the  other and  you  have  your answer. 

Example 
0.7 ! 4.33  – 2.46 ! 0.0861 – 1.2 

1. Line  up  the  numbers  to  be  added so
their decimal  points  are  al igned: 

 
0.7 
4.33 
0.0861 

2. Tack zeros  onto  the  ends  of  the  
shorter decimals  to  fill  in the   “holes”: + 0.7000 

4.3300 
+ 0 .0861 

3. Move  the  decimal  point directly 
down into  the  answer and  a dd: + 5.1161 

4. Line  up  the  numbers  to  be  subtracted 
so  their decimal  points  are   aligned: 2.46 

1.2 0
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5. Tack zeros  onto  the  end  of  the  shorter 
decimal  to  fill  in the   “holes”: 

6. Move the decimal point directly 
down into the answer area and add: 3.66 

7. Subtract the step 6 answer from the 
step 3 answer, lining up the decimal 
points, filling in the “holes” with 5.1161 
zeros, and moving the decimal point – 3.6600 
directly down into the answer area: 1.4561 

Sample Question 3 
12  + 0.1  – 0.02  + 0.943  – 2.3 

Add and subtract the following decimals. 

29. 6.4 – 1.3 + 1.2 

30. 8.7 – 3.2 + 4 

31. 5.48 + 0.448 – 0.24 

32. 7 – 0.3 – 3.1 + 3.8 

33. 4.7 + 2.41 – 0.8 – 1.77 

34. 1 – 0.483 + 3.17 

35. 14 – 0.15 + 0.8 – 0.2 

36. 22.2 – 3.3 – 4.4 – 5.5 

37. 1.111 – 0.8989 + 0.0819 – 0.000009 

38. 2.00002 – 0.8881 – 0.99918 

Word Problems 
Word problems 39–46 involve decimal addition, sub
traction, and rounding. If you are unfamiliar with or 
need brushing up on solving word problems, refer to 
Lessons 15 and 16 for extra help. 

39. At the  supermarket,  Alberto  purchased 
2.3  pounds  of  tomatoes,  1.1  pounds  of 
lettuce,  a 0.6  pound  cucumber,  and  4 
pounds  of  carrots.  He  also  decided  to 
buy 1.2  pounds  of  bananas.  How  many 
pounds  of  produce  did  Alberto   buy? 
a. 5.2 
b. 8.1 
c. 9.2 
d. 10.4 
e. 12.8 

40. Janice improved her time running a 
mile in track from 6.3 minutes to 5.66 
minutes. By how much time did she 
improve? 
a. 0.36 minute 
b. 0.64 minute 
c. 0.76 minute 
d. 1.23 minutes 
e. 1.36 minutes 

41. John loaned Alexis $70.28 on Friday, 
and on Saturday, Alexis thanked him by 
paying him back $75. How much extra 
money did Alexis give to John? 
a. $5.28 
b. $4.27 
c. $4.28 
d. $4.72 
e. $4.82 
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42. Joseph had a credit card balance of 
$278.24 at the beginning of the month. 
He bought some clothes for $135.30 
and a television for $221.28. At the end 
of the month, he made a payment of 
$350. How much money is needed to 
pay off his debt completely? 
a. $273.82 
b. $283.82 
c.	 $284.82 
d. $634.82 
e. $984.82 

Working with Decimals 
and Fractions  Together 

When a problem contains both decimals and frac
tions, you should change the numbers to the same 
type, either decimals or fractions, depending on 
which you’re more comfortable working with. Con
sult Lesson 6 if you need to review changing a deci
mal into a fraction and vice versa. 

Example 
3 

"" ! 0 .37
 8

43. Karin bought three  books  for $8.95 
each and  two  magazines  for $1.49  each. 
How  much did  she  spend  in  total? 

Fraction - to- decimal conversion: 

45. John walked  1.4  miles  to  work,  0.7 
miles  to  lunch,  and  0.8  miles  to  the 
store.  Cindy ran 3.6  miles  for exercise 
at the  local  track.  Who  covered  more	 
distance?  By how   much? 

1. Convert 0.37 to its fraction equivalent:
2. Add  the  fractions  after finding  the  

least common denominator: 37 = 
74 
"" "" 100 200

+ 3 75 
"" = 
"" 8 200

149 
"" 200

1. Convert 3 
"" to  its  decimal   equivalent: 8 0.375 

8!3."00"0" 
24 

60 
56 

40 
40 

0 

a. $29.83 
b. $26.83 
c.	 $29.94 
d. $27.83 
e.	 $28.94 

44. Matt bought some used records and 
CDs that cost $6.99, $12.49, $8.50, and 
$11.89. The cashier told him the total 
was $39.87. Was this reasonable? Why 
or why not? 

2.	 Add  the  decimals  after lining  
up  the  decimal  points  and 
filling  the  “holes”  with  zeros: 

0.375 
+  0.370 
+ 0.745 

Decimal- to- fraction conversion: 

37 
"" 100

46. Brand  A’s  road  bike  weighs  22.5	 
pounds,  and  brand  B’s  bike  weighs 
22.15  pounds.  Which one  is  lighter?  By 
how   much? 

Both answers,  0.745  and 149
""200 ,  are  correct.  You 

can easily check this  by converting  the  fraction to  the 
decimal  or the  decimal  to  the  f raction. 
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Practice Answers 
Add these decimals and fractions. 

Practice Problems 
47.
1 

"" +  0.5 2

48.
1 
"" + 0 .25 4

49.
5 
"" + 0 .5 8

50. 4.9  + 3 
""10

51.
 3 
""20 + 2.6 

52. 3.15  + 23
"" 4

53. 2.75  + 
5 
""12

54. 1.11 – 1
""" – 0.01 10

55. 11  3 
"" – 2.5 + "" 5 10

56.
1 
"" + 0.2  + 2.01  – 1

""2 5 

1. 7.2
 
2. 2.2
 
3. 2.00 or 2 
4. 12.11
 
5. 6.052
 
6. 13.42
 

9. 2.008 

7. 133.351
 
8. 10.38
 

10. 2.38
 
11. 9.59
 
12. 19.635
 
13. 10.3908
 
14. 15.114
 
15. 43.546
 
16. 6
 
17. 1.1111
 
18. 21.66
 

Look  for a  sales  receipt from a  recent shop
ping  trip,  preferably  one  with  several items 
on  it.  Randomly  select three  items  and 
rewrite  them on  a  separate  sheet of paper. 
Add  a  zero to each  number,  but add  it to a 
different place  in  each  one.  For instance,  you 
could  add  a  zero to the  right side  of one 
number,  the  center of another,  and  the 
tenths  column  of another.  Now add  the  col
umn  of newly  created  numbers.  Then  check 
your answer.  Did  you  remember to align  the 
decimal points  before  adding?  Practice  this 
kind  of exercise  with  everything  you  buy,  or 
think  of buying,  during  the  day. 

19. 5.1
 
20. 1.52 
21. 4.3 
22. 1.45 
23. 1.19 
24. 1.97 
25. 0.01235 
26. 0.0001 
27. 0.010011 
28. 0.22221 
29. 6.3 
30. 9.5 
31. 5.688 
32. 7.4 
33. 4.54 
34. 3.687 
35. 14.45 
36. 9 or 9.0 
37. 0.293991 
38. 0.11274 
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39. c. 
40. b. 
41. d. 
42. c. 
43. a. 
44. Yes.  If  you  round  to  whole  numbers  and  add, 

you  get $40.00. 
45. Cindy,  by 0.7  miles.  
46. Brand  B,  by 0.35  pounds 
47. 1 

48. 0.5  or 1 
"" 2

49. 1.125  or 11
"" 8

50. 5.2  or 51 
"" 5

51. 2.75 or 23
"" 4

52. 5.9  or 5 9 
""10

53. 3.16" 1
 or 3"" 6

54. 1 
55. 0 
56. 2.51  or 2 51

"""" 1 00

Sample Question 1 
1. Line  up  the  numbers  and  fill the  “holes”  with  zeros,  like   this: 12.000 

0.100 
00.020 

+  0.943 
13.063 2. Move  the  decimal point down  into the  answer and   add: 

Sample Question 2 
1. Line  up  the  numbers  and  fill the  “holes”  with  zeros,  like   this: 78.00 

–  0.78 
2. Move  the  decimal point down  into the  answer and   subtract: 77.22 
3. Check  the  subtraction  by  addition: 

It’s  correct:  You  got back  the  first number in  the   problem. 
+  0.78 
78.00 

Sample Question 3 
1. Line  up  the  numbers  to be  added  and  fill the  “holes”  with   zeros: 12.000 

0.100 
+  0.943 
13.043 2. Move  the  decimal point down  into the  answer and   add: 

3. Line  up  the  numbers  to be  subtracted  and  fill the  “holes”  with   zeros: 0.02 
+  2.30 

2.32 4. Move  the  decimal point down  into the  answer and   add: 
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5. Subtract the  sum of step  4  from the  sum of step  2,  after lining  up  the  decimal 
points  and  filling  the  “holes”  with   zeros: 13.043 

–  2.320 
10.723 

6. Check  the  subtraction  by  addition: 
It’s  correct:  You  got back  the  other number in  the  problem. 

+  2.320 
13.043 
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 8 MULTIPLYING 
AND DIVIDING 
DECIMALS 

Can you do division? Divide a loaf by a knife—what’s the answer 
to that? 

—From Through the Looking Glass, by LEWIS CARROLL, 
English author and mathematician (1832–1898) 

LESSON SUMMARY 
This final decimal lesson focuses on multiplication and division. 

You  may  not  have  to  multiply  and  divide  decimals  as  often  as  you  have  to  add  and  subtract  them— 
though  the  word  problems  in  this  lesson  show  some  practical  examples  of  multiplication  and  divi
sion  of  decimals.  However,  questions  on  multiplying  and  dividing  decimals  often  show  up  on  tests, 

so  it’s  important  to  know  how  to  handle  them. 

Multiplying Decimals 

To multiply decimals: 

1. Ignore the decimal points and multiply as you would whole numbers. 
2.	 Count the number of decimal digits (the digits to the right of the decimal point) in both of the numbers 

you multiplied. Do NOT count zeros tacked onto the end as decimal digits. 
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3. Beginning  at  the  right  side  of  the  product  (the
answer),  count  left  that  number  of  digits,  and
put  the  decimal  point  to  the  left of  the  last  digit
you  c ounted.

Example 
1.57 X 2.4 

1. Multiply  157  times  2 4:

2. Because  there  are  a  total  of  three 
decimal  digits  in 1.57  and  2.4, 
count  off  3  places  from  the  right 
in  3768  and  place  the  decimal 
point  to  the  left of  the  third  digit 
you  counted   (7):

157 
X 24 

628 
314 
3768 

Sample Question 1 
3.26 X 2.7 

In multiplying decimals, you may get a product 
that doesn’t have enough digits for you to put in a 
decimal point. In that case, tack zeros onto the left of 
the product to give your answer enough digits; then 
add the decimal point. 

Example 
0.03 X  0.006 

1. Multiply  3  times  6: 3 X 6 =  18 
2. The  answer  requires  5  decimal 

digits  because  there  are  a  total  of 
five  decimal  digits  in  0.03  and  
0.006.  Because  there  are  only  2 
digits  in  the  answer  (18),  tack 
three  zeros  onto  the   left: 00018 

3. Put  the  decimal  point  at  the 
front  of  the  number  (which  is 
5  digits  in  from  the  r ight): .0      0018
 

3.768
    

To  check  the  reasonableness  of  your  work,  estimate 

the  product  by  using  the  rounding  technique  you 

learned  in  Lesson  6.  Round  each  number  you  multi

plied  to  the  nearest  whole  number,  and  then  multiply 

the  results.  If  the  product  is  close  to  your  answer,  your 

answer  is  in  the  ballpark.  Otherwise,  you  may  have 

made  a  mistake  in  placing  the  decimal  point  or  in 

multiplying.  Rounding 1.57  and  2.4  to  the  nearest 

whole  numbers  gives  you  2  and  2.  Their  product  is  4, 

which  is  close  to  your  answer.  Thus,  your  actual  an-

swer  of  3.768  seems   reasonable. 

Sample Question 2 
0.4 X 0.2 

Multiplication   Shortcut 
To  quickly  multiply  a  number  by 10,  just  move  the 
decimal  point  one  digit  to  the  right.  To  multiply  a 
number  by 100,  move  the  decimal  point  two  digits  to 
the  right. To  multiply  a  number  by 1,000,  move  the 
decimal  point  three  digits  to  the  right.  In  general, 
just  count  the  number  of  zeros,  and  move  the  deci
mal  point  that  number  of  digits  to  the  right.  If  you 
don’t  have  enough  digits,  first  tack  zeros  onto  the 
r ight.

The  number  of  decimal  digits  in  3.768000  is 
three,  NOT  six. 

Now you try. Remember, step-by-step answers to 

sample questions are at the end of the lesson. 
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Example 
1,000 X 3.82 

1.	 Since  there  are  three  zeros  in 
1,000,  move  the  decimal  point  in  
3.82  three  digits  to  the   right. 

2.	 Since 3.82 has only two decimal 
digits to the right of the decimal 
point, add one zero on the right 
before moving the decimal point: 3.820 

Thus, 1,000 X 3.82 = 3,820 

To  multiply  by  any  multiple  of  10,  you  can  ig
nore  the  last  zero  digits,  and  add  them  back  on 
to  your  answer  in  the  end.  For  example,  with 
220 X 3,000,  think  of  it  to  start  as  22  X 3  =  66. 
Then,  add  back  the  four  zeros  that  were  tem
porarily  removed:  220 X 3,000 =  660, 000. 

Practice 
Multiply these decimals. 

1. 0.01 X 0.6 

2. 3.1 X 4 

3. 0.1 X 0.20 

4. 15 X 0.210 

5. 0.875 X 8 

6. 78.2 X 0.0412 

7. 2.5 X 0.00340 

8. 10 X 3.6400
 

9. 100 X 0.01765
 

10. 1,000 X 38.71 

11. 1.01 X 0.100 

12. 1,000 X 0.001000 

Dividing Decimals 

Dividing Decimals by 
Whole Numbers 
To  divide  a  decimal  by  a  whole  number,  bring  the 
decimal  point  straight  up  into  the  answer  (the  quo
tient),  and  then  divide  as  you  would  normally  divide 
whole  n umbers. 

Example 
4!0."2"51" 

1.	 Move  the  decimal  point  straight  
up  into  the  quotient area: 

. 
4!0."≠51"2"

2.	 Divide: 0.128 
4!0."51"2" 

 4 
11 
 8 

32 
32 

0 
3.	 To  check  your  division,  multiply  

the  quotient  (0.128)  by  the  
divisor ( 4). 0.128 

X�   4 
If  you  get  back  the  dividend 
(0.512),  you  know  you  divided  
correctly. 0.512
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Sample Question 3 
5!"0.1"5"2" 

Under the following conditions, you’ll have to 
tack zeros onto the right of the last decimal digit in 
the dividend, the number into which you’re dividing: 

Dividing by Decimals Case 1. There  aren’t  enough  digits  to  move 
the  decimal  point  to  the  r ight. 

Case  2. The  answer  doesn’t  come  out  evenly 
when  you  d ivide. 

Case  3. You’re  dividing  a  whole  number  by  a 
decimal.  In  this  case,  you’ll  have  to 
tack  on  the  decimal  point  as  well  as 
some  z eros.
 

To  divide  any  number  by  a  decimal,  first  change  the 
problem  into  one  in  which  you’re  dividing  by  a  whole 
n umber. 

1.	 Move the decimal point to the right of the num-
ber by which you’re dividing (the divisor). 

2.	 Move the decimal point the same number of 
places to the right in the number you’re dividing
 
into (the dividend). Case 1
  

There  aren’t  enough  digits  to  move  the  decimal  point 
to  the  r ight. 

3.	 Bring the decimal point straight up into the an-
swer (the quotient) and divide. 

Remember  that  dividing  by  a  decimal  that 
has  a  value  less  than  1  will  give  you  a  bigger 
number! 

Example 
0.03!1."2"

1.	 Because  there  are  two  decimal  
digits  in  0.03,  the  decimal  point  
must  be  moved  two  places  to  the  
right  in  both  numbers.  Since  
there  aren’t  enough  decimal  
digits  in 1.2,  tack  a  zero  onto
  
the  end  of 1.2  before  moving  the
  
decimal  point:	 0.03. 1.  !"20"."   

2. Move  the  decimal  point  straight
  
up  into  the  quotient: 3.!12"0."≠


3. Divide  using  the  new  n umbers: 40. 
3!12"0."

12 
00 
00
 

0


Example 
0.03!1."21"5" 

1.	 Because  there  are  two  decimal  
digits  in  0.03,  move  the  decimal  
point  two  places  to  the  right  in  
both  numbers: 0.03. 1.21.5	  !""  "

2. Move  the  decimal  point  straight	  
up  into  the  quotient: 

. 
3.!12"1."≠5" 

3.	 Divide  using  the  new   numbers: 40.5 
3!12"1."5" 

12 
01 
00 

15 
15 

0 
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Case 2 
The answer doesn’t come out evenly when you divide. 

Example 
0.5!1.""2

1.	 Because  there  is  one  decimal  digit  
in  0.5,  the  decimal  point  must  be  
moved  one  place  to  the  right  in  
both  numbers: 0.5 .!1." 2."

2.	 Move  the  decimal  point  straight  
up  into  the  quotient: 

. 
5.!12"≠."

3.	 Divide,  but  notice  that  the  
division  doesn’t  come  out  e venly:	 2. 

5!12"."
10 

2 
4.	 Add  a  zero  to  the  end  of  the
  

dividend  (12.)  and  continue
   
dividing: 2.4
 

5!12".0"
10 

20 
20 

0 

Example 
0.3!".1""0

1.	 Because  there  is  one  decimal  digit  
in  0.3,  the  decimal  point  must  be  
moved  one  place  to  the  right  in  
both  numbers: 0.3 .!.1" .0"

2.	 Move  the  decimal  point  straight  
up  into  the  quotient: 

. 
3.!1."≠0"

3.	 Divide,  but  notice  that  the  
division  doesn’t  come  out   evenly:	 0.3 

3!1."0"
9 
1 

4. Add  a  zero  to  the  end  of  the  
dividend  (1.0)  and  continue   
dividing: 0.33 

3!1."00" 
9 
10 

9 
1 

5. Since  the  division  still  did  not  
come  out  evenly,  add  another  
zero  to  the  end  of  the  dividend  
(1.00)  and  continue  d ividing: 0.333 

3!1."00"0" 
9 
10 

9 
10 

9 
1 

6. By  this  point,  you  have  probably  
noticed  that  the  quotient  is  a  
repeating  decimal.  Thus,  you  
can  stop  dividing  and  write  the  
quotient  like  this: 0.3" 

Case 3 
When you’re dividing a whole number by a decimal, 
you have to tack on the decimal point as well as some 
zeros. 

Example 
0.02!19

1.	 There  are  two  decimals  in  0.02,  
so  we  have  to  move  the  decimal  
point  to  the  right  two  places  in  
both  numbers.  Because  19  is  a  
whole  number,  put  its  decimal  
point  at  the  end  (19.),  add  two  
zeros  to  the  end  (19.00),  and  then  
move  the  decimal  point  to  the  
right  twice  (1900.): 0.0

  
2.!19".0"

  
0." 
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2.	 Move  the  decimal  point  straight  
up  into  the  quotient: 

.
 
2.!19"00"≠."

3.	 Divide  using  the  new  numbers: 950 
2 !19"00"

18 
10 
10 

00 
00 

0	 

Practice
Divide.


13. 7!1."4" 

14. 4!51".2"

15. 8!11".6"

16. 0.3!1."41"

17. 0.04!16".1"6" 

18. 0.7!2."2"

19. 0.5!17" 

20. 0.004!25"6"

21. 3.2!75" 

22. 0.6!0."07"

23. 10!19"9."6" 

24. 100!83".1"74" 

25. 0.001!"0.00""00"1

26. 1.5!"0.00""45 

Sample Question 4 
0.06!3" 

Division Shortcut	 
To  divide  a  number  by 10,  just  move  the  decimal 
point  in  the  number  one  digit  to  the  left.  To  divide  a 
number  by 100,  move  the  decimal  point  two  digits  to 
the l eft.  Just c ount the   number o f  zeros  and  move  the 
decimal  point  that  number  of  digits  to  the  left.  If 
you  don’t  have  enough  digits,  tack  zeros  onto  the 
left  before  moving  the  decimal  p oint. 

Example 
Divide 12.345 by 1,000.	 

1.	 Since  there  are  three  zeros  in 
1,000,  move  the  decimal  point  in 
12.345  three  digits  to  the  l eft.	 

2.	 Since 12.345  only  has  two  digits
  
to  the  left  of  its  decimal  point,
  
add  one  zero  at  the  left,  and  then
 
move  the  decimal  point: 

 
0.    012.345
 

Thus, 12.345  ∏ 1,000 = 0.012345 
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Decimal Word Problems
 

The following are word problems involving decimal 
multiplication and division. (If you are unfamiliar 
with word problems or need brushing up on how to 
solve them, consult Lessons 15 and 16 for extra help.) 

27. Luis earns $7.25 per hour. Last week, he 
worked 37.5 hours. How much money 
did he earn that week, rounded to the 
nearest cent? 

28. At $6.50 per pound, how much do 2.75 
pounds of cookies cost, rounded to the 
nearest cent? 

29. Anne drove her car to the mall, averag
ing 40.2 miles per hour for 1.6 hours. 
How many miles did she drive rounded 
to the nearest tenth of a mile? 

30. Jordan walked a total of 12.4 miles in 4 
days. On average, how many miles did he 
walk each day? 

31. One almond contains 0.07 milligrams 
of iron. How many almonds would be 
needed to get the daily recommended 
amount of 14 milligrams of iron? 

32. If Chedder cheese costs $4.00 a pound, 
how many pounds can you get for 
$2.50? 

33. Mrs. Robinson has a stack of small 
boxes, all the same size. If the stack 
measures 35 inches and each box is 2.5 
inches high, how many boxes does she 
have? 

34. Mark has 27 stacks of dimes, each of 
which consists of 7 dimes. How much 
money does he have? 

Write  down  how  much  money  you  earn  per 
hour  (include  both  dollars  and  cents).  If  you 
earn  a  monthly  or  weekly  salary,  divide  your 
salary  by  the  number  of  hours  in  a  month  or 
week  to  get  your  hourly  wage.  If  you  don’t  have 
a  job  right  now,  invent  a  wage  for  yourself— 
and  make  it  generous.  Divide  your  hourly  wage 
by  60  to  see  how  much  money  you  earn  each 
minute.  Then  multiply  your  hourly  wage  by  the 
number  of  hours  you  work  per  week  to  find 
your  weekly  wage;  round  your  answer  to  the 
nearest  dollar. 
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Answers 

Practice Problems 
1. 0.006 
2. 12.4 
3. 0.02 
4. 3.15 
5. 7 or 7.000 
6. 3.22184 
7. 0.0085 
8. 36.4 
9. 1.765 

10. 38,710 
11. 0.101 
12. 1 
13. 0.2 
14. 12.8 
15. 1.45 
16. 4.7 

17. 404 
18. 3.1"4"2"8"5"7" 
19. 34 
20. 64,000 
21. 23.4375 
22. 0.116" 
23. 19.96 
24. 0.83174 
25. 0.01 
26. 0.003 
27. $271.88 
28. $17.88 
29. 64.3 
30. 3.1 
31. 200 
32. 0.625 
33. 14 
34. $18.90 

Sample Question 1 
1. Multiply  326  times   27: 326 

X�27 
2282 
652 0
8802 

2. Because  there  are  a  total  of  three  decimal  digits  in  3.26  and 2.7,  count  off  
three  places  from  the  right  in  8802  and  place  the  decimal  point  to  the  left of  
the  third  digit  you  counted  (8): 8.    802 

3. Reasonableness  check:  Round  both  numbers  to  the  nearest  whole  number  
and  multiply:  3  X 3  = 9,  which  is  reasonably close  to  your  answer  of   8.802. 

Sample Question 2 
1. Multiply  4  times   2: 

2. The  answer  requires  two  decimal  digits.  Because  there  is  only  one  digit  in  
the  answer  (8),  tack  one  zero  onto  the  le ft: 08 

3. Put  the  decimal  point  at  the  front  of  the  number  (which  is  two  digits  in  
from  the  right): .   08 

4. Reasonableness check:  Round  both  numbers  to  the  nearest  whole  number  and  
multiply:  0  X 0  = 0,  which  is  reasonably close  to  your  answer  of   0.08. 
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X   0.06 

3.00            

MULTIPLYING AND DIVIDING DECIMALS
 

Sample Question 3 . 
5!"0≠."1"2"51. Move the decimal point straight up into the quotient: 

2. Divide: 0.025 
5!"0".1"2"5 

0 00
12 0
10 0
25 
25 
0 

3. Check:  Multiply  the  quotient  (0.025)  by  the  divisor   (5): 0.025 
X��  5 

0.125 Since you got back the dividend (0.125), the division is correct: 

Sample Question 4 
1. Because  there  are  two  decimal  digits  in  0.06,  the  decimal  point  must  be  

moved  two  places  to  the  right  in  both  numbers.  Since  there  aren’t  enough  
decimal  digits  in  3,  tack  a  decimal  point  and  two  zeros  onto  the  end  of  3  
before  moving  the  decimal  point: .06.!3"0"".0".

. 
2. Move the decimal point straight up into the quotient: 6.!"3"0"0≠".

3. Divide using the new numbers: 50. 
6!"3"0"0".

30 0.
00 .
00 .
0 .

4. Check: Multiply the quotient (50) by the original divisor (0.06): 

Since you got back the original dividend (3), the division is correct: 
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Mathematics is a language. 

—JOSIAH WILLARD GIBBS, theoretical physicist (1839–1903) 

LESSON SUMMARY 
This first percent lesson is an introduction to the concept of per
cents. It explains the relationships between percents, decimals, 
and fractions. 

Apercent  is  a  special  kind  of  fraction.  The  bottom  number  (the  denominator) is  always 100.  For ex
ample, 5%  is  the  same  as  5

!!100 . Literally, the  word  percent means  per 100  parts. The  root  cent means 
100:  A  century  is 100  years,  there  are 100  cents in a dollar.  Thus,  5%  means  5  parts  out of 100.  Frac

tions  can also  be  expressed  as  decimals:  5
!! 100 is  equivalent to  0.05  (five-hundredths).  Therefore,  5%  is  also  equiv

alent to  the  decimal  0 .05. 

Percent 
5% 

Decimal 5— 100 0.05 

Fraction 
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 TIP 

– –

!! 

WORKING WITH PERCENTS
 

You encounter percents every day: Sales tax, in
terest, tips, inflation rates, and discounts are just a few 
common examples. 

If you’re shaky on fractions, you may want to re
view the fraction lessons before reading further. 

Percentages  are  only  used  in  writing  and  are 
never used  in  calculations.  The  percent symbol 
(%)  looks  like  a  jumbled  up  “100,”  so that 
should  help  remind  you  to always  change  your 
percentages  to a  fraction  over 100  before  do
ing  any  algebraic  calculations!  Example:  37.5% 
= 3 7 . 5

!! !1 0 or 3 7 5 
!0 1 , 00 0

Changing Percents to Decimals 

To change a percent to a decimal, drop the percent 
sign and move the decimal point two digits to the 
left. Remember: If a number doesn’t have a decimal 
point, it’s assumed to be at the right. If there aren’t 
enough digits to move the decimal point, add zeros 
on the left before moving the decimal point. 

Example 
Change 20% to a decimal. 

1. Drop the percent sign: 20 
2. There’s no decimal point, so put it

at the right: 20.
 
3. Move  the  decimal  point two  digits 

to  the  left: 0.2 !!0.
 
Thus,  20%  is  equivalent to  0.20, 
which is  the  same  as   0.2.
(Remember:  Zeros  at the  right of 
a decimal  don’t change  its   value.)

Now you try these sample questions. The step-
by-step solutions are at the end of this lesson. 

Sample Questions 1 and 2 
Change  75%  to a  decimal. 
Change  142%  to a  decimal. 

Changing Decimals to Percents 

To change a decimal to a percent, move the decimal 
point two digits to the right. If there aren’t enough 
digits to move the decimal point, add zeros on the 
right before moving the decimal point. If the decimal 
point moves to the very right of the number, don’t 
write the decimal point. Finally, tack on a percent 
sign (%) at the end. 

Example 
Change 0.3 to a percent. 

1. Move the decimal point two digits
to the right after adding one zero
on the right so there are enough
decimal digits: 0.30.


2. The decimal point moved to the
very right, so remove it: 30
 

3. Tack on a percent sign: 30%
 
Thus, 0.3 is equivalent to 30%.

0.3  =/  3%.  Don’t forget to move  the  decimal point 
two digits  to the  right. 
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– –WORKING WITH PERCENTS 

When  changing  decimals  to percentages,  re-
member that a  mixed  decimal is  always  going 
to be  more  than  100%.  Example:  1  = 100% 
and  2.75  = 275% 

13. 0.02 

14. 0.008 

15. 0.031 

16. 0.667 

17. 2.5 

Example 
Change 162 

!!3%  to  a  fraction. 

1. Remove  the  %  and  write  the  
fraction 162 

!!3 over 100: 
162

!! 3
!100 

2. Since  a fraction means  “top  
number divided  by bottom 
number,”  rewrite  the  fraction 
as  a division problem: 162

!!3 ∏  100
 
Change these decimals to percents. 

Sample Questions 3 and 4 
Change  0.875  to a  percent. 
Change  0.7  to a  percent. 

Practice 
Change these percents to decimals. 

1. 1% 

2. 19% 

3. 0.001% 

4. 4.25% 

5. 0.04% 

6. 11
!!4%
 

7. 871
!!2%
 

8. 150%	 

9. 9.999%	 

10. 10,000%	 

Changing Percents to Fractions	 

18. 1.25 

19. 100 

20. 5,000.1 

To change a percent to a fraction, remove the percent 
sign and write the number over 100; then reduce if 
possible. 

Example 
Change 20% to a fraction. 

1.	 Remove  the  %  and  write  the
  
fraction 20  over 100: 20
 

!!100

2. 20 ∏ 20 
!∏! !!  "
1 
100 20 5Reduce:

11. 0.85 

12. 0.9 
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3. Change  the  mixed  number 
(162

!!3)  to  an improper fraction 
(50	

!!3	 ):	 50 ∏ 100
!!!! 3 1 

4. Flip  the  second  fraction (100
!!1 ) 

and  multiply: 
1
!50 
!! # 1 1

! ! 3 !! 100 = !6
2 

Sample Question 6 
Change 1 

!! 9 to a  percent. 

Changing  Mixed  Numbers
  
to Percents
 

Sample Question 5 
To  change  a mixed  number to  a percent,  first change 
it to  an improper fraction and  then,  apply either 
Technique  1  or Technique  2.  

Change 331	 
!!3%  to a  fraction. 

Changing Fractions to Percents 
Example 

To  change  a fraction to  a percent,  there  are  two  tech-
niques. Each is  illustrated  by changing  the  fraction 1

!! 5
to  a  percent.	 

Change  23
!! 8 to  a percent. 

1. Change  23
!! 8 to  an 

improper fraction:  19
!!!
 8

2. Applying  Technique  2,
  
divide  the  bottom 
number into  the  
top  number;  then,  
move  the  decimal  point 
two  digits  to  the  
right and  tack on a 
percent sign:  2.375 —–—–– Æ 237.5% 8)19.000
So,  23

!! 8
 = 237.5%. 

Technique 1 
1.	 Multiply the  fraction by 100. 

20
!2.
 Multiply 1	

!! 5 by 100: 
Note:  Change 100  to  its  
fractional  equivalent, 100

!!1 , 
before  m ultiplying.  

1 100 
! # !!!5! 1 = 20%

1	 

Technique 2 
1.	 Divide  the  fraction’s  

bottom number into  the  
top  number;  then move
  
the  decimal  point two  
digits  to  the  right and
  
tack on a percent sign (%).
 

2.	 Divide  5  into 1,  move  the  
decimal  point 2  digits  to  
the  right,  and  tack on a 0.20  Æ 0.2!!0. Æ 20% 
percent sign: 5"1.#00# 
Note:  You  can get rid  of  
the  decimal  point because  
it’s  at the  extreme  right 
of  2 0. 

Practice 
Change these percents to fractions. 

21. 3%

22. 25%

23. 0.03%
 

24. 60%
 

25. 3.75% 

26. 37.5% 
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DECIMAL PERCENT FRACTION 

0.25 25% !!
1  4

0.5 50% !!
1  2

0.75 75% !!
3  4

0.1 10% !!
1 
10

0.2 20% !!
1  5

0.4 40% !!
2  5

0.6 60% !!
3  5

0.8 80% !!
4  5

#0.3 !!
1333% !!

1  3

#0.6 !!
2663% !!

2  3

0.125 12.5% !!
1  8

0.375 37.5% !!
3  8

0.625 62.5% !!
5  8

0.875 87.5% !!
7  

WORKING WITH PERCENTS
 

27. 871
!!2%	 

28. 110% 

29. 250
1 
!!
4%	 

30. 1,000%	 

tion or decimal,  consider memorizing  the  following 
equivalence  table.  Not only is  this  practical  for real 
l ife  situations,  but it will  also  increase  your efficiency 
on a math test.  For example,  suppose  you  have  to  cal
culate  50%  of  some  number.  Looking  at the  table,  you 
can see  that 50%  of  a number is  the  same  as  half  of 
that number,  which is  easier to  figure   out! 

Change these fractions to percents. 

8

CONVERTING DECIMALS,  PERCENTS,  
AND  F RACTIONS 31.
1 

!! 2

32.
1 
!! 6

33.
19 
!!25

34.
7 
!!
 4

35.
18
!!	 5	 

36.
5 
!! 8

37. 1 1
!! 25

38. 33
!! 4

39. 10 1
!! 10

40. 92
!! 3

Common Equivalences 
of Percents, Fractions, 

and Decimals 

You may find that it is sometimes more convenient to 
work with a percent as a fraction or as a decimal. 
Rather than having to calculate the equivalent frac-

Practice 
After memorizing the table, cover up any two 
columns with a piece of paper and write the equiva
lences. Check your work to see how many numbers 
you remembered correctly. Do this exercise several 
times, with sufficient time between to truly test your 
memory. 
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Find  out what your local sales  tax  is.  (Some 
places  have  a  sales  tax  of 3%  or 6.5%,  for ex-
ample.)  Try  your hand  at  converting  that  per-
centage into  a fraction and reducing it  to  its 
lowest  terms.  Then,  go  back  to  the  original 
sales  tax  percentage  and  convert it into a 
decimal.  Now you’ll be  able  to recognize 
your sales  tax  no matter what form it’s  written 
in.  Try  the  same  thing  with  other percentages 
you  come  across  during  the  day,  such  as 
price  discounts  or the  percentage  of your 
paycheck  that’s  deducted  for federal or state 
tax. 

Answers 

Practice Problems 
1. 0.01 
2. 0.19 
3. 0.00001 
4. 0.0425 
5. 0.0004 
6. 0.0125 
7. 0.875 
8. 1.50 
9. 0.09999 

10. 100 
11. 85% 
12. 90% 
13. 2% 
14. 0.8% 
15. 3.1% 
16. 66.7% 
17. 250% 
18. 125% 
19. 10,000% 
20. 500,010% 
21.
 3

!!100
22.
 1 

!! 4
23. 3 

!!10,000
24.
 3 

!! 5
25.
 3 

!!80
26.
 3 

!! 8
27.
 7 

!! 8
28. 1 1

!! 10
29. 2 5,025 

! or 2201 
! !! 10,000 400

30. 10 
31. 50% 
32. 16.6#%  or 162

!!3%
 
33. 76% 
34. 175% 
35. 360% 
36. 62.5%  or 621

!!2%
 
37. 104% 
38. 375% 
39. 1,010% 
40. 966
2 

!!3%  or 966.6#% 

90 



PRACMATH_09_85-92_Layout 1  1/20/12  4:49 PM  Page 91

– –WORKING WITH PERCENTS
 

Sample Question 1 
1. Drop  the  percent  sign: 75 142 
2. There’s  no decimal point,  so put one  at the   right: 75. 142. 
3. Move  the  decimal point two digits  to the  left: 0. !!75. 1.42 

Thus,  75%  is  equivalent to  0.75  and  142%  is  equivalent to 1.42. 

Sample Question  2 
1. Move  the  decimal point two digits  to the  right: 0.87!!.5 
2. Tack  on  a  percent  sign: 87.5% 

Thus,  0.875  is  equivalent to  87.5%. 

Sample Question  3 
1. Move  the  decimal point two digits  to the  right after 

tacking  on  a  zero: 0.70.!! 

2. Remove  the  decimal point because  it’s  at the  extreme   right: 70 

3. Tack  on  a  percent  sign: 70% 
Thus,  0.7  is  equivalent to  70%. 

Sample Question  4 

Sample Question  5 
Technique 1: 

1 1 10 0!! # !! "1 % 10 0 !!9 9 % 1. Multiply !! by 100%: 9
10 0Convert the  improper fraction  (!!)  to a  decimal: 9 

Or,  change  it to a  mixed  number: 

10 0
!! = 11.19 #% 2. 

10 0
!!9 %  = 111 

!!9% 
1 1 Thus, !! is  equivalent to both 11.#1% and 11!!%. 9 9

331 
!! 3

!100 
1 Remove  the  %  and  write  the  fraction  33!! over 100: 1. 3

2. Since  a  fraction  means  “top  number divided  by  bottom number,”  
rewrite  the  fraction  as  a  division  problem: 1 33!! ∏  100 3

1 10 0Change  the  mixed  number (33!!)  to an  improper fraction  (!!): 3 3 
10 0 10 0
!! ∏ !! 3 1 3. 

1 
10 0Flip  the  second  fraction  (!!)  and  multiply: 1 

1 1 Thus,  33!!%  is  equivalent to the  fraction !!. 3 3

4. !10 0 1 
!! # !!! = 1 

!! 3 1 00 3
1 

91 



PRACMATH_09_85-92_Layout 1  1/20/12  4:49 PM  Page 92

– –WORKING WITH PERCENTS
 

Technique 2: 
1. Divide  the  fraction’s  bottom number (9)  into the  top  number (1): 0.111 etc. 

9"#1#.0#0#0  etc. 
0 
10 
9 
10 
9 
10 

2. Move  the  decimal point in  the  quotient two digits  to the  right 
and  tack  on  a  percent sign  (%): 11.1#% 
Note:  11.# 1 1%  is  equivalent to 11!!%. 9
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10 PERCENT WORD 
PROBLEMS 

There is no branch of mathematics, however abstract, which may 
not someday be applied to the phenomena of the real world. 

—NICOLAI LOBACHEVSKY, Russian mathematician (1792–1856) 

LESSON SUMMARY 
This second percent lesson focuses on the three main varieties of 
percent word problems and some real -life applications. 

Word problems involving percents come in three main varieties: 

1.	 Find a percent of a whole.
 

Example
 
What is  15%  of  50?  (50  is  the  whole.) 

2.	 Find what percent one number (the “part”) is of another number (the “whole”). 

Example
 
10 is what percent of 40? (40 is the whole.)
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 TIP 

PERCENT WORD PROBLEMS 

3.	 Find the whole when the percent of it is given as 
a part. 

Remember,  when  you  are  solving  for a  per-
centage using  the  p art = %  -- --w hole 1 00 method,  you 
will get the  answer in  the  form of a  decimal. 
You  must then  change  it into a  percent by 
moving  the  decimal to the  right two times 
and  adding  the  percent  symbol. 

Example 
20 is 40% of what number? (20 is the part.) 

While each variety has its own approach, there 
is a single shortcut formula you can use to solve each 
of these: 

_____ part % = --whole 100

part	 The number that usually follows (but can 
precede) the word is in the question. 

whole	 The number that usually follows the word of 
in the question. 

%	 The number in front of the % or word per
cent in the question. 

To solve each of the three main varieties of per
cent questions, use the fact that the cross products 
are equal. The cross products are the products of the 
quantities diagonally across from each other. Remem
bering that product means multiply, here’s how to cre
ate the cross products for the percent shortcut: 

Finding a Percent of a  Whole 

Plug the numbers you’re given into the percent short
cut to find the percent of a whole. 

Example 
What is 15% of 40? 

1.	 15  is  the  %,  and  40  is  
the  whole: 

part	 15
---- = --40 100

2.	 Cross   multiply and  
solve  for part: part X 100  = 40 X 15 

part X 100  =  600 
Thus,  6 is 15% of 40. 6 X 100  =  600 
Note:  If  the  answer didn’t leap  out at you  when 
you  saw  the  equation,  you  could  have  divided 
both sides  by 100,  leaving  part =  6. 

par t %
    X     whole 1 00 

part X 100 = whole X % 

Example 
It’s  also  useful  to  know  that  when  you  have  an  equation	 
like the one previously  mentioned—a  number  sen-	
tence  that  says  that  two  quantities  are  equal—you  can	 
do  the  same  thing  to  both  sides  and  the  results  will  still 
be  equal.  You  can  add,  subtract,  multiply,  or  divide 
both  sides  by  the  same  number  and  still  have  equal	 
numbers.  You’ll  see  how  this  works  in  this  lesson. 

Twenty percent of  the  25  students  in 
Mr.  Mann’s  class  failed  the  test.  How  many 
students  failed  the  t est? 

1.	 The  percent is  20  and  
the  whole is  25,  since  it 
follows  the  word  of in
the  problem.  

part	 20
----	 = --25 100

2.	 Cross  multiply and  
solve  for part: part X 100  = 25 X  20 

part X 100  =  500 
5 X 100  =  500
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Thus, 5 students failed the test. Again, if the an
swer doesn’t leap out at you, divide both sides of 
part X 100 = 500 by 100, leaving part =  5. 

Now you try finding the percent of a whole with 
the following sample question. The step- by - step solu
tion is at the end of this lesson. 

Sample Question 1 
Ninety  percent of the  300  dentists  surveyed 
recommended  sugarless  gum for their pa
tients  who chew gum.  How many  dentists  did 
NOT recommend  sugarless  gum? 

Shortcut! Finding  10%  of a  number can  help 
you  find  any  percentage  that is  a  multiple  of 
5!  To find  10%  of a  number,  just move  the 
decimal once  to the  left.  To find  5%  of the 
number, just take half of 10%. Use this to find 
30%  by  multiplying  the  10%  by  3.  Find  65% 
of a  number by  multiplying  the  10%  by  6  and 
adding  that to the  5%. 

Finding What Percent a 

Number Is of Another  Number
 

Use  the  percent shortcut and  the  fact that cross    prod
ucts  are  equal  to  find  what percent one  number is  of 
another  number. 

Example 
10 is what percent of 40? 

1. 10  is  the  part and  
40  is  the  whole: 10 % 

-- = --40 100 
2. Cross    multiply and  

solve  for %: 10 X 100 = 40 X % 
1,000 = 40 X % 
1,000 = 40 X 25 Thus, 10  is  25% of  40. 

If you didn’t know 
offhand what to 
multiply by 40 to 
get 1,000, you could 
divide both sides of 
the equation by 40: 

Example 

1,000 ∏ 40 = 40 X % 
∏ 40 

25 = % 

Thirty - five  members  of  the 105 - member 
marching  band  are  girls.  What percent of  the 
 marching  band  is   girls? 

1. The  whole is 105  
because  it follows  the  
word  of in the  problem: 3 5 % 

-- = --1 0 5 1 00 
Therefore,  35  is  the  
part because  it is  the  
other number in the  
problem,  and  we  know  

35 X 100 = 105 X % 

it’s  not the  percent 
because  that’s  what  
we  must find: 

3,500 = 105 X % 
2. Divide  both sides  of  

the  equation by 105  to  
find  out what % is  
equal  to: 

3,500  ∏ 105 = 105 X

105 X % ∏  105 
Thus,  33 1 

--3 %  of  the  
marching  band  is  girls. 331 

-- = 3 % 

Sample Question 2 
The  quality  control step  at the  Light Bright 
Company  has  found  that 2  out of every 1,000 
light bulbs  tested  are  defective.  Assuming 
that this  batch  is  indicative  of all the  light 
bulbs  they  manufacture,  what percent of the 
manufactured  light bulbs  is  defective? 
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Finding the Whole 

When the Percent Is  Given
 

Once again, you can use the percent shortcut to de
termine the whole when you’re given a percentage. 

Example 
20 is 40% of what number? 

1.	 20  is  the  part and  40
  
is  the  %: 	 20 40


------ = --whole 100
 
2.	 Cross    multiply and
  

solve  for the  whole:  20  X 100 = whole X  40
 
2,000 = whole X  40
 
2,000 = 50 X  40
 Thus,  20  is  40%  of 50. 

Note:  You  could  instead  divide  both sides  of  the
 
equation by 40  to  leave  50  on one  side  and  whole on 
the   other. 

Example 
John left a $3 tip, which was 15% of his bill. 
How much was his bill? 

In this problem, $3 is the part, even though there’s no 
is in the actual question. You know this for two rea
sons: (1) It’s the part John left for his server, and (2) 
the word of appears later in the problem: of the bill, 
meaning that the amount of the bill is the whole. 
And, obviously, 15 is the % since the problem states 
15%. 

So,  here’s  the  setup
  
and  solution: 3 15


----- = --whole 100
 
3 X 100 = whole X  15
 

300 = whole X  15
 
300 = 20 X  15
 

Thus,  John’s  bill  was   $20.
 
Note: Some problems may ask you a different
 

question. For instance, what was the total amount
 
that John’s lunch cost? In that case, the answer is the
 
amount of the bill plus the amount of the tip, or $23
 
($20 + $3).
 

Sample Question 3
 
The  combined  city  and  state  sales  tax  in  Bay 

1 City  is  8--%.  The  Bay  City  Boutique  collected 2
 
$600  in  sales  tax  for sales  on  May 1.  What
 
was  the  total sales  figure  for that day,  exclud
ing  sales  tax? 

Which Is Bigger, 

the Part or the Whole?
 

In most percent word problems, the part is smaller 
than the whole, as you would probably expect. But 
don’t let the size of the numbers fool you: The part 
can, in fact, be larger than the whole. In these cases, 
the percent will be greater than 100%. 

Example 
10 is what percent of 5? 

1.	 The  part is 10,  and  the
  
whole is  5.
 

2.	 Cross    multiply and
  
solve  for %: 	 10 

-- = %

--5 100
 

10 X 100 = 5 X  %
 
1,000 = 5 X  %
 

Thus, 10  is  200% of  5,
  
which is  the  same  as
  
saying  that 10  is  twice 

as big as  5: 1,000 = 5 X 200
 

Example 
Larry gave his taxi driver $9.20, which included 
a 15% tip. How much did the taxi ride cost, 
excluding the tip? 

1.	 The $9.20 that Larry gave his driver included 
the 15% tip plus the cost of the taxi ride itself, 
which translates to: 

$9.20 = the cost of the ride + 15% of the 
cost of the ride 
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Mathematically, the cost of the ride is the same 
as 100% of the cost of the ride, because 100% of 
any number (like 3.58295) is that number 
(3.58295). Thus: 

$9.20  = 100%  of  the  cost of  the  ride  + 
15%  of  the  cost of  the  ride,   or 

$9.20  = 115%  of  the  cost of  the  ride  (by 
 addition) 

2. $9.20  is 115% of 
the  cost of  the  ride:  9 .2 0 1 1 5 

�-- --who  = le 1 0 0 
Cross   multiply and  
solve  for the  whole: 9.20  X 100 = 115 X whole 

920 = 115 X whole 
920 = 115 X 8 

You probably needed to divide both sides by 
115 to solve this one. That leaves you with 
8 = whole. 
Thus,  $9.20  is 115%  of  $8,  which is  the  amount 
of  the  taxi ride   itself. 

Note: Decimals, fractions, and whole numbers of all 
varieties can be used as the whole, part, or % in the 
preceding problems. The approach remains the 
same. 

Practice 
Find the percent of the number. 

1. 1% of 50 

2. 10% of 50 

3. 100% of 50 

4. 0.5% of 40 

5. 0.02% of 20 

6. 0.001% of 0.01 

7. 75% of 120 

8. 25% of 44 

9. 15% of 600 

10. 110% of 80 

11. 250% of 20 

12. 1501
��2% of 0.3 

13. 400% of 5.2 

14. 1,000%  of  1,000 

What percent is one number of another? 

15. 10 is what % of 40? 

16. 6 is what % of 12? 

17. 12 is what % of 6? 

18. 50 is what % of 50? 

19. 3 is what % of 120? 

20. 15 is what % of 100? 

21. 1.2 is what % of 90? 

22. 4.2 is what % of 1.4? 

23. 66 is what % of 11? 

24. 1 is what % of 500? 

25. 1.1 is what % of 0.1? 

26. 0.01 is what % of 0.005? 
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Find the whole when a percent is given. 40. Jenn writes  for Rolling  Stone,  covering 
only jazz  and  country musicians.  In her 
career,  40%  of  her stories  have  been 
about jazz  musicians.  If  she  has  written 
72  stories  about country musicians, 
how  many stories  has  she  written about 
jazz   musicians? 

41. Handle  with Care,  a  non- profit organi
zation that specializes  in educating 
young  parents,  spends  7%  of  its  contri
butions  per year on marketing.  If  it 
spent $27,120.00  on marketing  last 
year,  how  much did  it earn in 
 contributions?  Round  to  the  nearest 
cent. 

42. The  company 21st Century Musika 
earned  profit on 5%  of  the  280  million 
CDs  sold  this  year.  How  many CDs 
does  this  account for? 

43. A store’s  New  Year’s  sale  is  offering  30% 
off  all  shoes  and  bags.  If   Jo- Anne  buys 
a bag  for $80  and  a pair of  shoes  for 
$120,  what will  her  pre- tax  total  be  on 
her  purchase? 

44. An MP3  player costs  $220,  and  sales  tax 
is  73

--4 %.  What will  the  total  price  be, 
with  tax? 

45. On Senior Skip  Day,  only 18  seniors 
showed  up  for classes  at Ridgemont 
High School.  If  80%  of  the  senior class 
skipped  school,  how  many students  are 
members  of  the  senior c lass? 

27. 100% of what number is 3? 

28. 10% of what number is 3? 

29. 1% of what number is 3? 

30. 20% of what number is 100? 

31. 75% of what number is 12? 

32. 50% of what number is 45? 

33. 66
2--3 %  of  what number is  1--3 ? 

34. 87
1--2 %  of  what number is  7 ? 

35. 150% of what number is 90? 

36. 300% of what number is 18? 

37. 15
1--4 %  of  what number is  61? 

38. 0.01% of what number is 0.01? 

Percent Word  Problems 
If  you  are  unfamiliar  with  word  problems  or  need 
brushing  up  on  how  to  go  about  solving  them,  refer  to 
Lessons  15  and  16  for  extra  help. 

39. Polls predict that in November, 52% of 
registered voters in Los Angeles County 
will vote against Proposition D. If there 
are 4 million registered voters, how 
many are predicted to vote for Proposi
tion D? 

98 



PRACMATH_10_93-102_Layout 1  1/20/12  4:49 PM  Page 99

–   –

 

 

 TIP 

PERCENT WORD PROBLEMS
 

46. A certain car sells  for $20,000,  if  it is 
paid  for in full  (the  cash price).  How
ever, the  car can be  financed  with a 
10%  down payment and  monthly pay
ments  of  $1,000  for 24  months.  How 
much more  money is  paid  for the  priv
ilege  of  financing,  excluding  tax?  What 
percent is  this  of  the  car’s  cash  price? 

47. Six  and   one- half  feet of  thread  are  used 
in one  pair of  jeans.  If  1  foot 11  inches 
of  that thread  is  used  in decorative 
stitching  on the  pockets,  approximately 
what percentage  of  thread  is  used  for 
decorating  the   pockets? 

Answers 

Practice Problems 
1. 0.5 
2. 5 
3. 50 
4. 0.2 
5. 0.004 
6. 0.0000001 
7. 90 
8. 11 
9. 90 

10. 88 
11. 50 
12. 0.4515 
13. 20.8 

Whenever you’re  in  a  library,  on  a  bus,  in  a 
large  work  area,  or any  place  where  there  are 
more  than  five  people  gathered  together, 
count the  total number of people  and  write 
down  that number.  Then  count how many 
men  there  are  and  figure  out what percent
age  of the  group  is  male  and  what percent
age  is  female.  Think  of other ways  of dividing 
the  group:  What percentage  is  wearing  blue 
jeans?  What percentage  has  black  or dark 
brown  hair?  What percentage  is  reading? 

14. 10,000 
15. 25% 
16. 50% 
17. 200% 
18. 100% 
19. 2.5% 
20. 15% 

121. 1
 or 1.33!%--3 
22. 300% 
23. 600% 

124. 0.2% or -%5 -

25. 1,100% 
26. 800% 
27. 3 
28. 30 
29. 300 
30. 500 
31. 16 
32. 90 
33.
 1

--2 
34. 8 
35. 60 
36. 6 
37. 400 
38. 100 
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39. 1.92  million 
40. 48 
41. $387,428.57 
42. 14  million 
43. $140 

44. $237.05 
45. 90 
46. $6,000  and  30% 
47. 30% 

Sample Question 1 
There  are  two ways  to solve  this  p roblem. 

Method 1: Calculate  the  number of dentists  who recommended  sugarless  gum using  the  p a r t 
---w h o l e tech

nique,  and  then  subtract that number from the  total number of dentists  surveyed  to get 
the  number of dentists  who did  NOT recommend  sugarless   gum. 

1. pa rt 9 0 
--- = --30 0 1 0 0 The  whole is  300,  and  the  % is  90:  

2. Cross  mu  ltiply  and  solve  for part: part X 100 = 300 X 90 

part X 100 = 27,000 

Thus,  270 dentists  recommended  sugarless  gum. 270 X 100 = 27,000 

3. Subtract the  number of dentists  who recommended  sugarless  gum  
from the  number of dentists  surveyed  to get the  number of dentists   
who did  NOT recommend  sugarless  gum: 300 � 270 = 30 

Method 2: Subtract the  percent of dentists  who recommended  sugarless  gum from 100%  (reflecting 
the  percent of dentists  surveyed)  to get the  percent of dentists  who did  NOT recommend 
sugarless  gum.  Then,  use  the  p a r t 

---w h o l e technique  to calculate  the  number of dentists  who 
did  NOT recommend  sugarless  g um. 

1. Calculate  the  %  of dentists  who did  NOT recommend  
sugarless  gum: 100% � 90% = 10% 

2. The  whole is  300,  and  the  % is 10: p a r t 1 0 
--- = --3 0 0 1 0 0 

3. Cross   multiply  and  solve  for part: part X 100 = 300 X 10 

part X 100 = 3,000 

Thus,  30 dentists  did  NOT recommend  sugarless  gum. 30 X 100 = 3,000 

Sample Question 2 
2 % -- = --1,0 00 1 00 1. 2  is  the  part and  1,000  is  the  whole: 

2. Cross   multiply  and  solve  for %: 2 X 100 = 1,000 X %  

200 = 1,000 X %  

Thus,  0.2% of the  light bulbs  are  assumed  to be  defective. 200 = 1,000 X 0.2 
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Sample Question  3 
1. Since  this  question  includes  neither the  word  is nor of,  it takes  a  little  more  effort to determine 

whether 600  is  the  part or the  whole!  Since  $600  is  equivalent to 81 
--2 %  tax,  we  can  conclude  that 

it is  the  part.  The  question  is  asking  this:  “$600  tax  is 81 
--2 % of what dollar amount of  sales?” 

81 
6 0 0 --2 

---- = -w h o l e 100 Thus,  600  is  the  part, and 81   -- is the %: 2 

2. Cross  mu  ltiply  and  solve  for the  whole: 600 = whole X 81 X 100 --2 

60,000 le X 81 = who --2 

You  must divide  both  sides  of the  equation 
by 81 

--2 to get the   answer: 
60,000 81 1 1 � -- = whole X 8-- � 2 2 8--2 

7,058.82 " whole 

Thus,  $600  is  81 
--2 %  of approximately  $7,058.82 (rounded  to the  nearest cent),  

the  total sales  on  May 1,  excluding  sales  tax. 

101 



PRACMATH_10_93-102_Layout 1  1/20/12  4:49 PM  Page 102

blank page 



PRACMATH_11_103-112_Layout 1  1/20/12  4:50 PM  Page 103

 
  

         

  

  
     

   
  

     
     

         
   

            
        

  
   

        

L
E

S
 S

 O
N11 ANOTHER 

APPROACH 
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The hardest thing in the world to understand is the income tax. 

—ALBERT EINSTEIN, theoretical physicist (1879–1955) 

LESSON SUMMARY 
This final percent lesson focuses on another approach to solving 
percent problems, one that is arguably more direct than the ap
proach described in the previous lesson. It also gives some shortcuts 
for finding particular percents and teaches how to calculate percent 
of change (the percent that a figure increases or decreases). 

There is a more direct approach to solving percent problems than the shortcut formula you learned in 
the previous percent lesson: 

part %
!!! " !! whole 100

The direct approach is based on the concept of translating a word problem practically word for word from Eng
lish statements into mathematical statements. The most important translation rules you’ll need are: 

■ of means multiply (# ) 
■ is means equals (=) 

You can apply this direct approach to each of the three main varieties of percent problems. 
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Finding a Percent of a Whole 

Example 
What is 15% of 50? (50 is the whole.) 

Translation 
■	 The word What is the unknown quantity; use 

the variable w to stand for it. 
■ The word is means equals (=). 
■	 Mathematically,  15% is  equivalent to  both 0.15 

and 15
!! 100 (your choice,  depending  on whether 

you  prefer to  work in decimals  or f ractions). 
■ of 50 means multiply by 50 (#  50). 

Put  it  all  together  as  an  equation  and  solve  for  w: 
w " 0.15 # 50 OR 
w 15 15 50" !! # 50 " !! # !!100 100 1 

w " 7.5 

w 15" !!2 
Thus, 7.5 (which is the same as !

1
!
5) is 15% of 50. 2 

The sample questions in this lesson are the same 
as those in Lesson 10. Solve them again, this time us
ing the direct approach. Step- by - step solutions are at 
the end of the lesson. 

Sample Question 1 
Ninety  percent of the  300  dentists  surveyed 
recommended  sugarless  gum for their pa
tients  who chew gum.  How many  dentists  did 
NOT recommend  sugarless  gum? 

Sam’s  $50  video game  is  20%  off today.  What 
will the  sale  price  be?  There’s  a  shortcut to 
questions  like  this.  Rather than  finding  20% 
of $50  and  then  subtracting  it from $50,  think 
about it this  way:  If it’s  20%  off,  then  Sam will 
pay  80%  of the  game’s  original price.  80%  of 
$50  is  0.80  # $50  = $40,  so the  sale  price  is 
$ 40. 

Finding What Percent a 

Number Is of Another  Number
 

Example 
10 is what percent of 40? 

Translation 
■ 10 is means 10 is equal to (10 "). 
■ what percent is  the  unknown quantity,  so  let’s 

use w 
!! 100 to  stand  for it.  (The  variable  w is  written 

as  a fraction over 100  because  the  word  percent 
means  per 100,  or over 100.) 

■ of 40 means multiply by 40 (#  40). 

Put it all  together as  an 
equation and  solve  for w: 1 0   w" !! #100  40 

Write 10  and  40  as  fractions: 10 w 40
!! " !! # !!1 100 1 

Multiply fractions: 10 w # 40
!! " !!1 100 # 1

10 w # 2
!! " !!1 5Reduce:	 

Cross   multiply: 10 # 5 " w # 2 

Solve  by dividing  both 

sides  by 2: 25 "  w
 

Thus, 10  is  25% of   40. 
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Caution! Since the variable w is  being  written 
above a 100 denominator, it  is being written as 
a percent  and not  as a decimal. Therefore, do 
not move  the  decimal of your  answer—just 
add the % symbol. 

Sample Question 2 
The  quality - control step  at the  Light Bright 
Company  has  found  that 2  out of every 1,000 
light bulbs  tested  are  defective.  Assuming 
that this  batch  is  indicative  of all the  light 
bulbs  they  manufacture,  what percent of the 
manufactured  light bulbs  is  defective? 

Finding the Whole 

When a Percent Is Given
 

Example 
20 is 40% of what number? 

Translation 
■ 20 is means 20 is equal to (20 "). 
■	 Mathematically,  40% is  equivalent to  both 0.40 

(which is  the  same  as  0.4)  and  40 
!!100 (which re

duces  to  2
!!5).  Again,  it’s  your choice,  depending 

on which form you   prefer. 
■ of what number means multiply by the 

unknown quantity; let’s use w for it (# w). 

Put it all  together as  an equation and  solve: 
20 " 0.4 # w OR 20  2" !! #  w 

5
20 2 w
!! " !!1 5 # !! 1

20 2 # w
!!" !!1 5 

20 $ 0.4 "  w $ 0.4 20 # 5 " 2 #  w 
100 " 2 #  w 
100 " 2 # 50 50 "  w 

Thus,  20  is  40%  of  50. 

Sample Question 3 
The  combined  city  and  state  sales  tax  in  Bay 
City  is  81 !!2%.  The  Bay  City  Boutique  collected 
$600  in  sales  tax  on  May 1.  What was  the 
total sale  figure  for that day,  excluding  sales 
tax? 

Practice 
For additional practice, use the more direct approach to 
solve some of the practice questions in Lesson 10. You 
can then decide which approach works best for you. 

The 15% Tip Shortcut 

Have you ever been in the position of getting your bill 
in a restaurant and not being able to quickly calculate 
an appropriate tip (without using a calculator or giv
ing the bill to a friend)? If so, read on. 

It’s actually faster to calculate two figures—10% 
of the bill and 5% of the bill—and then add them 
together. 

1.	 Calculate 10% of the bill by moving the decimal 
point one digit to the left. 
Examples: 

■	 10% of $35.00 is $3.50. 
■	 10% of $82.50 is $8.25. 
■	 10% of $59.23 is $5.923, which rounds to 

$5.92. 
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– –ANOTHER APPROACH TO PERCENTS
 

2.	 Calculate 5% by taking half of the amount you 
calculated in step 1. 
Examples: 

■	 5% of $35.00 is half of $3.50, which is 
$1.75. 

■	 5% of $82.50 is half of $8.25, which is 
$4.125, which rounds to $4.13. 

■	 5% of $59.23 is approximately half of 
$5.92, which is $2.96. (We said approxi
mately because we rounded $5.923 down 
to $5.92. We’re going to be off by a fraction 
of a cent, but that really isn’t significant.) 

3.	 Calculate 15% by adding together the results of 
step 1 and step 2. 
Examples: 

■	 15% of $35.00 " $3.50 % $1.75 " $5.25 
■	 15% of $82.50 " $8.25 % $4.13 " $12.38 
■	 15% of $59.23 " $5.92 % $2.96 " $8.88 

In an actual situation, you might want to round 
each calculation up to a more convenient amount of 
money to leave, such as $5.50, $12.50, and $9 if your 
server was good; or round down if your service 
wasn’t terrific. 

Sample Question 4 
If your server was especially good or you ate 
at an expensive restaurant, it might be ap
propriate to leave a 20% tip. Can you figure 
out how to quickly calculate it? 

Practice 
Use the shortcut to calculate a 15% tip and a 20% tip 
for each bill, rounding to the nearest nickel. 

1. $20 

2. $25 

3. $32.50 

4. $48.64 

5. $87.69 

6. $234.56 

Percent of Change
 
(% Increase and % Decrease)
 

partYou  can use  the  !!! technique  to  find  the  percent of whole 
change,  whether it’s  an increase  or a decrease.  The 
part is  the  amount of  the  increase  or decrease,  and 
the  whole is  the  original  amount. 

Example 
If a merchant puts his $10 pens on sale for $8, 
by what percent does he decrease the selling 
price? 

1.	 Calculate the decrease, 
the part: $10 & $8 "  $2 

2.	 The whole is the 
original amount: $10 

part3.	 Set up  the  !!! formula whole
 
and  solve  for the  % by 

cross   multiplying:  ! 2! " !

%
!10 100

2 # 100" 10 # % 
200 " 10 # % 
200 " 10 # 20 

Thus,  the  selling  price  is  decreased  by 20%. 

If the merchant later raises
 
the price of the pens from 

$8 back to $10, don’t be
 
fooled into thinking that 

the percent increase is also
 
20%! It’s actually more,
 
because the increase
 
amount of $2 is now based
 

106 



PRACMATH_11_103-112_Layout 1  1/20/12  4:50 PM  Page 107

– –

 
 

    
      

  

      
   

    

  
   

   
    

 

      

    

  

      

       
      

 

  

   

   

   

   

  
    

    
 

     

  

  

ANOTHER APPROACH TO PERCENTS
 

on a lower original  price 
of  only $8  (since  he’s  now  
starting  from $8):	 !

2
! " !

%
!8 100

2 # 100 " 8 # % 
200 " 8 # % 
200 " 8 # 25 

Thus,  the  selling  price  is  increased  by 25%. 

Alternatively, you can use a more direct ap
proach to finding the percent of change by setting up 
the following formula: 

%  of  change amount of change"!!# original amount 100 

Here’s the solution to the previous questions us
ing this more direct approach: 

Price decrease from $10 to $8: 

1.	 Calculate the decrease: $10 & $8 "  $2 
2.	 Divide it by the original 

amount, $10, and multiply 
by 100 to change the 
fraction to a percent: 2

!! # 100 2" !! #10 10
100
!! "1  20% 

Thus, the selling price is decreased by 20%. 

Price increase from $8 back to $10: 

1.	 Calculate the increase: $10 & $8 "  $2 
2.	 Divide  it by the  original
  

amount,  $8,  and  multiply 

by 100  to  change  the
  
fraction to  a percent: 2 2

!! # 8 100 " !! # 8
100
!! "1  25% 

Thus, the selling price is increased by 25%. 

Practice 
Find the percent of change. If the percentage doesn’t 
come out evenly, round to the nearest tenth of a 
percent. 

7. From $5 to $10 

8. From $10 to $5 

9. From $40 to $50 

10. From $50 to $40 

11. From $25 to $35.50 

12. A population change from 8.2 million 
people to 7.4 million people 

13. From 15 miles per gallon to 27 miles 
per gallon 

14. From a police force of 120 officers to 
150 officers 

15. A change  from 23	 cups  of  flour to  31
!! !!4 4

cups 

16. A change  from 1
!! 2 of  the  group  voting 

for Bill  A to  3
!! 5 of  the  group  voting  for 

Bill  A 

17. From 0.012 to 0.120 

18. From 1.5 to 0.005 
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Here’s  a  shortcut to finding  the  total price  of 
an  item with  tax.  Write  the  tax  as  a  decimal, 
and  then  add  it to 1  (8%  tax  would  become 
1.08).  Then,  multiply  that by  the  cost of the 
item.  The  product is  the  total price.  Example: 
What would  a  $34  vase  cost if tax  is  6.5%? 
$34 # 1.065  = $36.21,  which  would  be  the  fi
nal c ost. 

Percent Word Problems 
Use the direct approach to solve these word problems. 
If you are unfamiliar with word problems or just 
need brushing up on how to solve them, consult Les
sons 15 and 16 for extra help. 

19. A $180 suit is discounted 15%. What is 
the sale price? 
a. $27 
b. $153 
c. $165 
d. $175 
e. $207 

20. Ron started the day with $150 in his 
wallet. He spent 9% of it to buy break
fast, 21% to buy lunch, and 30% to buy 
dinner. If he didn’t spend any other 
money that day, how much money did 
he have left at the end of the day? 
a. $100 
b. $90 
c. $75 
d. $60 
e. $40 

21. Jacob invested $20,000 in a new com
pany that paid 10% interest per year on 
his investment. He did not withdraw 
the first year’s interest, but allowed it to 
accumulate with his investment. How
ever, after the second year, Jacob with
drew all his money (original 
investment plus accumulated interest). 
How much money did he withdraw in 
total? 
a. $24,200 
b. $24,000 
c. $22,220 
d. $22,200 
e. $22,000 

22. If Sue sleeps six hours every night, what 
percentage of her day is spent sleeping? 
a. 6% 
b. 20% 
c. 25% 
d. 40% 
e. 60% 

23. Linda purchased $500 worth of stocks 
on Monday. On Thursday, she sold her 
stocks for $600. What percent does her 
profit represent of her original invest
ment, excluding commissions? 
(Hint: profit " selling price & pur
chase price) 
a. 100% 
b. 20% 

2 c. 16!!%3
d. 81

!!3 %
e. 1

!!5 %
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24. The  Compuchip  Corporation laid  off 
20%  of  its  5,000  employees  last month. 
How  many employees  were  NOT laid
 off? The  next time  you  eat in  a  restaurant,  figure 

out how much  of a  tip  to leave  your server 
without using  a  calculator.  In  fact,  figure  out 
how much  15%  of the  bill is  and  how much 
20%  of the  bill is,  so you  can  decide  how 
much  tip  to leave.  Perhaps  your server was  a 
little  better than  average,  so you  want to 
leave  a  tip  slightly  higher than  15%,  but not 
as  much  as  20%.  If that’s  the  case,  figure  out 
how much  money  you  should  leave  as  a  tip. 
Do you  remember the  shortcut for figuring 
tips  from this  lesson? 

a. 4,900 
b. 4,000 
c. 3,000 
d. 1,000 
e.  100 

25. A certain credit card  company charges 
11

!!2 %  interest per month on the  unpaid 
balance.  If  Joni has  an unpaid  balance 
of  $300,  how  much interest will  she  be 
charged  for one   month? 
a. 45¢ 
b. $3 
c. $4.50 
d. $30 
e.  $45 

26. A certain credit card  company charges 
11

!!2 %  interest per month on the  unpaid 
balance.  If  Joni has  an unpaid  balance 
of  $300  and  doesn’t pay her bill  for two 
months, how much interest will she be 
charged  for the  second   month? 
a. $4.50 
b. $4.57 
c. $6 
d. $9 
e. $9.07 

109 



PRACMATH_11_103-112_Layout 1  1/20/12  4:50 PM  Page 110

 

  
  
  

 
  

  
  
  
  
  
  

  
  

  
  

  
  

– –ANOTHER APPROACH TO PERCENTS
 

Answers 

Practice Problems 
1. $3, $4 
2. $3.75, $5 
3. $4.90, $6.50 
4. $7.30, $9.75 
5. $13.15, $17.55 
6. $35.20, $46.90 
7. 100% increase 
8. 50% decrease 
9. 25% increase 

10. 20% decrease 
11. 42% increase 
12. 9.8% decrease 

13. 80% increase 
14. 25% increase 
15. 18.2% increase 
16. 20% increase 
17. 900% increase 
18. 99.7% decrease 
19. b. 
20. d. 
21. a. 
22. c. 
23. b. 
24. b. 
25. c. 
26. b. 

Sample Question 1 
Translate: 

■
9 

 90% is  equivalent to both  0.9  and  !! 1 0
■ of  the 300 dentists means  # 300 
■ How many  dentists is  the  unknown  quantity:  We’ll use  d for it.  

But,  wait!  Ninety  percent  of  the  dentists  did  recommend  sugarless  gum,  but we’re  asked  to find 
the number of dentists who did NOT recommend it.  So there  will be  an  extra  step  along  the  way. 
You  could  determine  how many  dentists  did  recommend  sugarless  gum,  and  then  subtract from the 
total number of dentists  to find  out how many  did  not.  But there’s  an  easier wa y: 

Subtract 90%  (the  percent of dentists  who did  recommend  sugarless  gum)  from 100%  (the  per
cent of dentists  surveyed)  to get 10%  (the  percent of dentists  who did  NOT recommend  sugarless 
gum).  

There’s  one  more  translation  before  you  can  continue:  10% is  equivalent to both  0.10  (which  is 
1 0 1 the  same  as  0.1)  and !! (which  reduces  to !!).  Now,  put it all together and  solve  for d: 1 0 0 1 0

1 30 0
!! # !! " d  1 0 1 

3 0
!! " d  1 

0.1 # 300 " d 

30 " d 

OR 

Thus,  30 dentists  did  NOT recommend  sugarless  g um. 
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Sample Question  2 
Although  you  have  learned  that of means  multiply, there is an exception to  the rule. The phrase out  of 

2 means  divide; specifically, 2 out  of 1,000 light  bulbs means  !! of the  light bulbs  are  defective.  We 1,0 00
2 can equate (") the fraction of  the defective light  bulbs (!!) to  the unknown percent  that  is defective, 1,0 00

d or !!. (Remember, a percent  is a number  divided by 100.) The resulting equation and its solution are 10 0

shown here. 
2 d 

!! " !! 1,0 00 10 0Translate: 

Cross   multiply: 2 # 100 " 1,000 # d  
200 " 1,000 # d  

Solve  for d: 200 " 1,000 # 0.2 
Thus,  0.2% of the  light bulbs  are  assumed  to be  d efective. 

Sample Question  3 
Translate: 81 

1 
!!2

■ Tax  = 8!!%,  which  is  equivalent to both  !100 and  0 .085 2
■ Tax  = $ 600 
■ Sales  is  the  unknown  amount;  we’ll use  S to represent it.  
■

1 
 Tax  = 8!!% of sales  (# S). 2

Fraction approach: 
81 

!! 2
600 " !100 # S  Translate: 

81 

60 0
!! 2 S

!! " !100 # !! 1  1 Rewrite  600  and  S as  fractions: 

81 
!! # S 60 0

!! "  
2

 !
1 100 Multiply  fractions: 

1 600 # 100 " 1 # 8!! #  S 2Cross   multiply: 
1 Solve  for S by  dividing  both  sides  of the  equation  by  8!!: 2

1 60,000 " 8!! #  S 2

∏ 1 1 1 60,000  8!! " 8!! # S ∏ 8!! 2 2 2

7,058.82 ª S  

Decimal approach: 
Translate  and  solve  for S by  dividing  by  0.085: 600 " 0.085 # S  

600 ∏ 0.085 " 0.085 # S ∏  0 085 

Rounded  to the  nearest cent and  excluding  ta x, 7,058.82 ª S  

$7,058.82 is  the  amount of sales  on  May 1. 

.

Sample Question  4 
To quickly  calculate  a  20%  tip,  find  10%  by  moving  the  decimal point one  digit to the  left,  and  then 
double  that number. 
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Mathematics is a language. 

—JOSIAH WILLARD GIBBS, theoretical physicist (1839–1903) 

LESSON SUMMARY 
This lesson begins by exploring ratios, using familiar examples to 
explain the mathematics behind the ratio concept. It concludes 
with the related notion of proportions, again illustrating the math 
with everyday examples. 

Ratios 

A ratio is a comparison of two numbers. For example, let’s say that there are 3 men for every 5 women in a par
ticular club. That means that the ratio of men to women is 3 to 5. It doesn’t necessarily mean that there are ex
actly 3 men and 5 women in the club, but it does mean that for every group of 3 men, there is a corresponding 
group of 5 women. The following table shows some of the possible sizes of this club. 
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RATIOS AND PROPORTIONS

BREAKDOWN  OF  CLUB MEMBERS;  3 TO  5 RATIO 

# OF 
GROUPS # OF MEN # OF WOMEN 

TOTAL 
MEMBERS 

1 ??? ///// 8 

2 ??? ??? ///// ///// 16 

3 ??? ??? ??? ///// ///// ///// 24 

4 ??? ??? ??? ??? ///// ///// ///// ///// 32 

5 ??? ??? ??? ??? ??? ///// ///// ///// ///// ///// 40 

In other words, the number of men is 3 times the 
number of groups, and the number of women is 5 
times that same number of groups. 

The  order in  which  you  write  the  numbers  is  im
portant.  Saying  “3  to 5”  is  not the  same  as  saying 
“5  to 3.” 

A ratio can be expressed in several ways: 

■ using “to” (3 to  5) 
■ using “out of ” (3 out of  5) 
■ using a colon (3:5)
■ as a fraction ( 3 )5
■ as a decimal (0.6)

Like  a fraction,  a ratio  should  always  be  reduced 
to  lowest terms.  For example,  the  ratio  of  6  to  10 
should  be  reduced  to  3  to  5  (because  the  fraction 6

  10
reduces  to  3

  5).

Here are some examples of ratios in familiar 
contexts: 

■ Last year, it snowed 13 out of 52 weekends in New
York City. The ratio 13 out of 52 can be reduced to
lowest terms (1 out of 4) and expressed as any of
the following:

1  to  4 

!
  

 
Reducing  to  lowest terms  tells  you  that 

1:4 it snowed  1  out of  4  weekends
 
1
   (1

   4 4 of  the  weekends  or 25%  of  the
  
0.25  weekends). 

■ Lloyd drove 140 miles on 3.5 gallons of gas, for a
ratio (or gas consumption rate) of 40 miles per
gallon:

40
"140 miles 40 miles
 "   =   = 3.5 gallons 1 gallon 40 miles per   gallon 

1 

■ The student - teacher ratio at Clarksdale High
School is 7 to 1. That means for every 7 students
in the school, there is 1 teacher. For example, if
Clarksdale has 140 students, then it has 20 teach
ers. (There are 20 groups, each with 7 students
and 1 teacher.)

114 



PRACMATH_12_113-120_Layout 1  1/20/12  4:51 PM  Page 115

– –

       
     

      
       

      

      

       

   

   

    

      

   

   

  

  

        
    

   

       
      
     

    

  
     

    
      

     
       

      
     

   
     

      
      
     

     
      

  
         

    
 

  
  

 TIP 

RATIOS AND PROPORTIONS
 

■	 Pearl’s Pub has 5 chairs for every table. If it has 
100 chairs, then it has 20 tables. 

■	 The Pirates won 27 games and lost 18, for a ratio 
of 3 wins to 2 losses. Their win rate was 60%, 
because they won 60% of the games they played. 

In word  problems,  the  word  per means  divide. 
For example,  30  miles  per hour is  equivalent to  
30 miles
    1 hour .  Phrases  with the  word  per are  ratios  with a
bottom number of 1,  like   these: 

24  miles  per gallon = 24 miles
  1 gallon 

$12  per hour =  12dollars
  1hour 

3  meals  per day = 3 meals   1 day 

4  cups  per quart = 4 cups
  1 quart

Ratios  can  also be  used  to relate  more  than 
two items,  but then  they  are  not written  as 
fractions.  Example:  If the  ratio of infants  to 
teens  to adults  at a  school event is  2  to 7  to 
5,  it is  written  as   2:7:5. 

Practice 
Write each of the following as a ratio. 

1. 2 parts lemon juice to 5 parts water 

2. 1 cookie for every 3 donuts 

3. 24 people in 6 cars 

4. 4 teachers for 20 students 

5. 12 cups of sugar for 200 cups of coffee 

6. 1 head for every tail 

7. 60 miles per hour 

18. 20 minutes for each   4  pound 

Finish the comparison. 

9. If 3 out of 5 people pass this test, how 
many people will pass the test when 45 
people take it? 

10. The ratio of male to female students at 
Blue Mountain College is 4 to 5. If 
there are 3,500 female students, how 
many male students are there? 

Ratios and Totals 
A ratio usually tells you something about the total 
number of things being compared. In our first ratio 
example of a club with 3 men for every 5 women, the 
club’s total membership is a multiple of 8 because 
each group contains 3 men and 5 women. The fol
lowing example illustrates some of the total questions 
you could be asked about a particular ratio: 

Example 
Wyatt bought a total of 12 books, purchasing 
two $5 books for every $8 book. 

■	 How many $5 books did he buy? 
■	 How many $8 books did he buy? 
■	 How much money did he spend in total? 

Solution 
The total number of books Wyatt bought is a 
multiple of 3 (each group of books contained 
two $5 books plus one $8 book).Since he bought a 
total of 12 books, he bought 4 groups of books 
(4 groups X 3 books = 12 books in total). 
Total books: 8 $5 books + 4 $8 books = 

12 books
 
Total  cost: $40 + $32 = $72
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When  a  ratio involves  three  different things, 
the  sum of the  three  becomes  your multiple. 
For  example, if  there are 72 cars and the ra
tio of red  to blue  to white  cars  is  5:1:3,  then 
the  cars  can  be  broken  into multiples  of  9. 

Now you try working with ratios and totals with 
the following sample question. The step- by - step solu
tion is at the end of the lesson. 

Sample Question 1 
Every  day,  Bob’s  Bakery  makes  fresh  cakes, 
pies,  and  muffins  in  the  ratio of 3:2:5.  If a 
total of 300  cakes,  pies,  and  muffins  is  baked 
on  Tuesdays,  how many  of each  item is 
baked? 

Practice 
Try these ratio word problems. (If you need tips on 
solving word problems, refer to Lessons 15 and 16.) 

11. Agatha died and left her $40,000 estate 
to her friends Bruce, Caroline, and Den
nis in the ratio of 13:6:1, respectively. 
How much is Caroline’s share? (Hint: 
The word respectively means that Bruce’s 
share is 13 parts of the estate because he 
and the number 13 are listed first, Caro
line’s share is 6 parts because both are 
listed second, and Dennis’s share is 1 part 
because both are listed last.) 
a. $1,000 
b. $2,000 
c. $6,000 
d. $12,000 
e. $26,000 

12. There were 28 people at last week’s 
board meeting. If the ratio of men to 
women was 4:3, how many women 
were at the meeting? 
a. 16 
b. 12 
c. 7 
d. 4 
e. 3 

13. At a certain corporation, the ratio of 
clerical workers to executives is 7 to 2. If 
a combined total of 81 clerical workers 
and executives work for that corpora
tion, how many clerical workers are 
there? 
a. 9 
b. 14 
c. 18 
d. 36 
e.  63 

14. Kate invests her retirement money with 
certificates of deposit, low-risk bonds, 
and high-risk stocks in a ratio of 3:5:2. 
If she put aside $8,000 last year, how 
much was invested in high-risk stocks? 
a. $2,000 
b. $1,600 
c. $800 
d. $3,200 
e. $4,000 
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RATIOS AND PROPORTIONS

15. A unit price is a ratio that compares the
price of an item to its unit of measure
ment. To determine which product is
the best buy, calculate each one’s unit
price. Which of these five boxes of
Klean - O Detergent is the best buy?
a. Travel- size: $1 for 5 ounces
b. Small: $2 for 11 ounces
c. Regular: $4 for 22 ounces
d. Large: $7 for 40 ounces

Here are some other proportions:

3 6 1 5 2 22
  =     =     =   5 10 2 10 5 55

Notice that a proportion reflects equivalent 
fractions: Each fraction reduces to the same value. 

Cross Products 
As with fractions, the cross products of a proportion 
are equal. 

e. Jumbo: $19 for 100 ounces
0
3 
50 x 01

6 
00 

16. Shezzy’s  pulse  rate  is 19  beats  every 15 
seconds.  What is  his  rate  in beats  per
 minute?

3 X 10 = 5 X 6 

a. 76
b. 60
c. 57
d. 45
e.  34 

In  each  fraction,  the  units  must be  written  in  the 
same  order. 

Many proportion word  problems  are  easily 
solved  with fractions  and  cross   products.  For exam
ple, let’s  say we  have  two  ratios  (ratio  #1  and  ratio  #2) 
that compare  red  marbles  to  white  marbles.  When 
you  set up  the  proportion,  both fractions  must be  set 
up  the  same  way— with the  red  marbles  on top  and 
the  corresponding  white  marbles  on bottom,  or with 
the  white  marbles  on top  and  the  corresponding  red 
marbles  on  bottom:

Proportions
 

A proportion states that two ratios are equal to each 
other. For example, have you ever heard someone say 
something like this? 

Nine out of ten professional athletes 
suffer at least one injury each season. 

The  phrase  nine  out of ten is  a ratio.  It tells  you 
that 9

  10 of  professional  athletes  suffer at least one  in
jury each season.  But there  are  more  than 10  profes
sional  athletes.  Suppose  that there  are 100 
professional  athletes.  Then 9

  10 of  the 100  athletes,  or
90  out of 100  professional  athletes,  suffer at least one 
injury per season.  The  two  ratios  are  equivalent and 
form a p roportion:

9 90
  =   10 100

red #1 red #2 white white
  =  or   #1 =  #2

white #1 white #2 red #1 red#2 

Alternatively, one fraction may compare the red 
marbles while the other fraction compares the white 
marbles, with both comparisons in the same order:

red #1 white #1 red white
  =  or   #2 =  #2

red #2 white #2 red #1 white#1

Here’s a variation of an example used earlier. 
The story is the same, but the questions are different. 
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Example 
Wyatt bought two $5 books for every $8 book 
he bought. If he bought eight $5 books, how 
many $8 books did Wyatt buy? How many 
books did Wyatt buy in total? How much 
money did Wyatt spend in total? 

Solution 
The  ratio  of  books  Wyatt bought is  2:1,  or 
2($5 books)
 !! 1($8 book) .  For the  second  ratio,  the  eight $5 
books  goes  on top  of  the  fraction to  correspond 
with the  top  of  the  first fraction,  the  number of 
$5  books.  Therefore,  the  unknown b (the 
number of  $8  books)  goes  on the  bottom of  the 
second  fraction.  Here’s  the   proportion: 

Solve it using cross products: 

2 8 
!! ! !! 1 b

2 X b = 1 X 8 
2 X 4 = 8 

Thus, Wyatt bought 4 $8 books and 8 $5 books, 
for a total of 12 books, spending $72 in total: 

(8 X $5) � (4 X $8) = $72. 

Sample Question 2 
The ratio of men to women at a certain meet
ing is 3 to 5. If there are 18 men at the meet
ing, how many people are at the meeting? 

Practice 
Use cross products to find the unknown quantity in 
each proportion. 

Try these proportion word problems. 
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17. 120 miles m miles
!  ! "   ! !2.5 gallons 1   gallon

18. 135 miles 45 miles
 ! ! "  !  !h hours 1   hour

19. 150 drops 60 drops
 ! ! "   ! !t teaspoons 4 teaspoons

20. 20 minutes = m  minutes
  !!   !!1 1

 !! nd 2 ! !4 pou 2 pounds

2($5 books) 8($5 books)
 !! " !  !1($8 book) b($8 books)

Check
Reduce  8

 !! 4 ,  the  ratio  of  $5  books  to  $8  books  that
Wyatt bought,  to  ensure  getting  back 2

 !! 1 ,  the
  original    ratio.

21. The  ratio  of  convertibles  to  sedans  sold
at Kandie’s  Cars  in Portland,  Oregon is
2:52.  If  Kandie’s  Cars  sold  378  cars  this
year,  how  many of  them were
 c onvertibles?
a.  10
b.  12
c.  14
d.  16
e.  18

22. In an enlarged  photograph of  the  New
York City skyline,  every centimeter
represents  183

! ! 4 feet.  If  the  Chrysler
Building  is  56  cm tall  in this  photo,
approximately how  tall  is  it in real    life?
a. 5,618.75   f eet
b. 2,300   f eet
c. 1,453    feet
d. 1,284    feet
e. 1,050    feet
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26. The Texas State lottery advertises that
for every 8 losing tickets, there are 6
winning tickets where prize winners
earn $0.50 or more. If they sold 504
lottery tickets last week, how many
winners were there?
a.  216 
b.  84 
c.  264 
d.  36 
e.  288 

Go to a  grocery  store  and  look  closely  at the 
prices  listed  on  the  shelves.  Pick  out a  type  of 
food  that you  would  like  to buy,  such  as  cold 
cereal,  pickles,  or ice  cream.  To determine 
which  brand  has  the  cheapest price,  you 
need  to figure  out each  item’s  unit price.  The 
unit price  is  a  ratio that gives  you  the  price 
per unit of measurement for an  item.  Without 
looking  at the  tags  that give  you  this  figure, 
calculate  the  unit price  for three  products,  us
ing  the  price  and  size  of each  item.  Then, 
check  your answers  by  looking  at each  item’s 
price  label that specifies  its  unit price. 
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23. The  last time  Elizabeth had  friends
over,  she  noticed  that they ate  2  bowls
of  mixed  nuts  for every 6  bowls  of  pop-
corn. If  all  together they had  24  bowls
of  snack food,  and  tomorrow  she  is
having  twice  the  number of  guests  as
last time,  how  many bowls  of  mixed
nuts  should  she   p rovide?
a.  8
b.  6
c.  18
d.  12
e.  10

24. The  Robb  family wants  to  have  the
dining  and  living  rooms  in their vaca-
tion home   s team- cleaned.  They see  that
every 3

 !! 8 of  an inch in their floorplan
drawing  is  equivalent to  2  feet,  and  that
the  drawing  shows  the  dining  and  liv-
ing  rooms  as  a combined  4.5  inches
wide  and  6  inches  long.  Camile’s  Car-
pet Cleaning  charges  by the  square
foot.  How  many square  feet will  they be
charged  f  or?
a. 54  f  t.2

b. 16    ft.2

c. 192    ft.2

d. 27    ft.2

e. 768    ft.2

25. A marinade  recipe  calls  for 11
! ! 3 cups  of

soy sauce  for every 1
! ! 2 cup  of  water and

3
 ! !4 cup  of  sesame  oil.  If  this  recipe  is
enough to  marinade  16  ounces  of  tofu,
but Paul  wants  to  only marinade  12
ounces  of  tofu,  how  much soy sauce
should  he    use?
a. 7

! ! 8 of  a   cup
b. 1   cu p
c. 11

 ! !8   cups
d. 11

!  !4   cups
e. 3

 !! 4 of  a   cup
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Answers	 13. e.
14. b.
15. d.
16. a.
17. 48   miles
18. 3  ho urs
19. 10  t easpoons
20. 200   minutes
21. c.
22. e.
23. d.
24. e.
25. b.
26. a.

Practice Problems 

Sample Question 1 
1. The total number of items baked is a multiple of 10: 3 � 2 � 5 =  10 
2. Divide 10 into the total of 300 to find out how many groups

of 3 cakes, 2 pies, and 5 muffins are baked: 300 ∏ 10 =  30
 
3. Since  there  are  30  groups,  multiply  the  ratio 3:2:5  by  30 

to determine  the  number of cakes,  pies,  and  muffins  baked: 30 X 3 = 90 cakes 
30 X 2 = 60   pies 
30 X 5 = 150   muffins 

Check: 
Add  up  the  number of cakes,  pies,  and  muffins: 
Since  the  total is  300,  the  answer is   correct. 

90 � 60 � 150 =  300 
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1. 2:5  or 2
 ! !5 or  0 .4

2. 1:3  or 1
 ! !3 or 0.3#

3. 4:1  or 4
 ! !1 or   4

4. 1:5  or 1
 ! !5 or   0.2

5. 3:100  or 3
 ! ! 10

6. 1:1  or 1
 ! !1 or   1

7. 60:1  or 60
 ! !1 or 6  0

8. 80:1  or 80
 ! !1 or   80

9. 27
10. 2,800
11. d.
12. b.

Sample Question  2
3The  first step  of the  solution  is  finding  a  fraction  equivalent to !  ! with 18  as  its  top  number (because5

both  top  numbers  must reflect the  same  thing— in  this  case,  the  number of men).  Since  we  don’t
know the  number of women  at the  meeting,  we’ll use  the  unknown  w to represent them.  Here’s  the
mathematical setup  and   s olution:

3 men 18 men
 ! ! " ! !5 women w women

3 18!  ! " !  !5 w

3 X w = 5 X  18 
3 X w =  90 

3 X 30 =  90
 
Since  there  are  30  women  and 18  men,  a  total of 48  people  are  at the  me eting.
 

Check: 
18 3Reduce ! ! .  Since  you  get ! ! (the  original ratio),  the  answer is  correct.30 5
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N13 AVERAGES: 

MEAN, MEDIAN, 
AND MODE 

Poor teaching leads to the inevitable idea that the subject (mathe
matics) is only adapted to peculiar minds, when it is the one uni
versal science and the one whose . . . ground rules are taught us 
almost in infancy and reappear in the motions of the universe. 

—HENRY J. S. SMITH, Irish mathematician (1826–1883) 

LESSON SUMMARY 
This lesson focuses on three numbers that researchers often use to 
describe their data. These numbers are sometimes referred to as 
measures of central tendency. Translated to English, these num
bers are different types of averages. This lesson defines mean, me
dian, and mode; explains the differences among them; and shows 
you how to use them. 

A n average is a number that typifies or represents a group of numbers. You encounter averages on a 
regular basis—your batting average, the average number of pizza slices you can eat at one sitting, 
the average number of miles you drive each month, the average income for entry - level program

mers, the average number of MP3s you download in a month, and so forth. 
There are actually three different numbers that typify a group of numbers: 

1. the mean
2. the median
3. the mode

Most of the time, however, when you hear people mention the average, they are probably referring to the 
mean. In fact, whenever this book uses the word average, it refers to the mean. 
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 TIP 

–     –AVERAGES: MEAN, MEDIAN, AND MODE
 

Let’s look at a group of numbers, such as the 
number of students in a classroom at the Chancellor 
School, and compute these three measures of central 
tendency. 

Mean (Average) 

The mean (average) of a group of numbers is the sum 
of the numbers divided by the number of numbers: 

Average  = Sum of  the  numbers 
!!!!
Number of  numbers 

Example 
Find  the  average number of  students  in a 
classroom at the  Chancellor  School. 

Solution 

Average = 15 + 15 + 11 + 16 + 15 + 17 + 16 + 30 + 18 153
!!!!! !9 = !9 

Average = 17 

The average (mean) number of students in a 
classroom at the Chancellor School is 17. Do you find 
it curious that only two classrooms have more stu
dents than the average or that the average isn’t right 
smack in the middle of the list of numbers being av
eraged? Read on to find out about a measure that is 
right in the middle of things. 

Median
 

The median of a group of numbers is the number in 
the middle when the numbers are arranged in order. 

When there is an even number of numbers, the 
median is the average of the two middle numbers. 

Example 
Find the median number of students in a 
classroom at the Chancellor School. 

Solution 
Simply list the numbers in order (from low to 
high or from high to low) and identify the 
number in the middle: 

11  15  15  15  16 16  17  18  30 

Did  you  know that median  is  the  most com
mon  type  of average  used  to measure  the 
price  of homes  in  the  real estate  market?  The 
median  is  a  helpful tool because  it is  pro
tected  against skewed  data  that is  very  far 
from the  true  center number.  (Like  a  neigh
borhood  where  most of the  houses  cost 
around  $200,000,  but there’s  one  house  for 
$750,000  because  it has  a  horse  stable.) 

Had there been an even number of 
classrooms, then there would have been two 
middle numbers: 

15!
1

!!2 

9 11 15 15  15 16 16 17 18 30 

With ten classrooms  instead  of  nine,  the  median 
is  the  average  of  15  and  16,  or 151

!!2 ,  which is  also
halfway between the  two  middle  n umbers. 
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–     –AVERAGES: MEAN, MEDIAN, AND MODE

If a number above the median is increased signifi
cantly or if a number below the median is decreased 
significantly, the median is not affected. On the other 
hand, such a change can have a dramatic impact on 
the mean—as did the one classroom with 30 students 
in the previous example. Because the median is less 
affected by quirks in the data than the mean, the me
dian tends to be a better measure of central tendency 
for such data. 

Consider the annual income of the residents of a 
major metropolitan area. A few multimillionaires 
could substantially raise the average annual income, 
but they would have no more impact on the median 
annual income than a few above- average wage earn
ers. Thus, the median annual income is more repre
sentative of the residents than the mean annual 
income. In fact, you can conclude that the annual in
come for half the residents is greater than or equal to 
the median, while the annual income for the other 
half is less than or equal to the median. The same can
not be said for the average annual income. 

You  must arrange  the  numbers  in  order when 
computing  a  median,  but not a  mean  or mode. 

Mode 

The mode of a group of numbers is the number(s) 
that appears most often. 

Example 
Find the mode, the most common classroom 
size, at the Chancellor School. 

Solution 
Scanning the data reveals that there are more 
classrooms with 15 students than any other size, 
making 15 the mode: 

11 15 15 15 16 16 17 18 30 

Had there also been three classrooms of, say, 16 
students, the data would be bimodal—both 15 and 
16 are the modes for this group: 

11 15 15 15 16 16 16  17 18 30 

On the other hand, had there been an equal 
number of classrooms of each size, the group would 
NOT have a mode—no classroom size appears more 
frequently than any other: 

11 11 13 13 15 15 17 17 19 19 

Hook 
Here’s an easy way to remember the definitions 
of median and mode. 

Median: Picture a divided highway with 
a median running right down the middle of 
the road. 

Mode: The MOde is the MOst popular 
member of the group. 

Try your hand at a means question. Answers to 
sample questions are at the end of the lesson. 

Sample Question 1 
This  term,  Barbara’s  test scores  are  88,  96, 
92,  98,  94, 100,  and  90.  What is  her average 
test score? 
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Use  these  tricks  to remember what each  term 
 means: 

Mean: That mean teacher gave  me 
a  failing  average! 

Median: “Median” sounds like 
medium, which  is  the  size  in  the  middle of 
small,  medium,  large.  So “median”  is  the 
number in  the  mid dle. 

Mode: “Mode” sounds the closest  to 
“most,” so  the mode is the number(s) that 
occurs  the  mos t. 

Practice 
This sales chart shows February’s new car and truck 
sales for the top five sales associates at Vero Beach
 Motors: 

CAR AND  TRUCK  SALES 

ARNIE BOB CALEB DEBBIE ED 

WEEK 1 7 5 0 8 7 

WEEK 2 4 4 9 5 4 

WEEK 3 6 8 8 8 6 

WEEK 4 5 9 7 6 8 

1. The monthly sales award is given to the 
sales associate with the highest weekly 
average for the month. Who won the 
award in February? 
a. Arnie 
b. Bob 
c. Caleb 
d. Debbie 
e. Ed 

2. What was the average of all the weekly 
totals (the total of all sales for each 
week)? 
a. 26 
b. 27 
c. 31 
d. 35 
e. 36 

3. What was the median of all the weekly 
totals? 
a. 26 
b. 27 
c. 31 
d. 35 
e. 36 

4. What was the average of all the 
monthly totals (the total of all sales for 
each associate)? 
a. 24 
b. 24.8 
c. 25 
d. 28.8 
e. 31 

5. Based on the February sales figures, 
what was the most likely number of 
weekly sales for an associate? (Hint: 
Determine the mode.) 
a. 0 
b. 4 
c. 5 
d. 8 
e. It cannot be determined. 
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6. Which sales associate had the lowest 
median sales in February? 
a. Arnie 
b. Bob 
c. Caleb 
d. Debbie 
e. Ed 

7. Which week had the highest mean? 
a. Week 1 
b. Week 2 
c. Week 3 
d. Week 4 
e. Each week had the same mean. 

Average Shortcut 

If there’s an even-spacing pattern in the group of 
numbers being averaged, you can determine the av
erage without doing any arithmetic! For example, 
the following group of numbers has an even-spacing 
“3” pattern: Each number is 3 greater than the previ
ous number: 

6 9 12 15  18 21 24 27 30 

The average is 18, the number in the middle. When 
there is an even number of evenly spaced numbers in 
the group, there are two middle numbers, and the av
erage is halfway between them: 

6 9 12 15  18 21 24 27 30 33 

" 

19 1
!! 2

This shortcut works even if each number appears 
more than once in the group, as long as each number 
appears the same number of times, for example: 

10 10 10 20 20 20 30  30 30 40 40 40 50 50 50 

You  could  have  used  this  method  to  solve  sam
ple  question 1.  Order Barbara’s  grades  from low  to 
high to  see  that they form an evenly spaced  “2” 
p attern: 

88 90 92 94 96 98 100 

Thus, Barbara’s average grade is the number in the 
middle, 94. 

Weighted Average 

In a weighted average, some or all of the numbers to 
be averaged have a weight associated with them. 

Example 
Don averaged  50  miles  per hour for the  first 
three  hours  of  his  drive  to  Seattle.  When it 
started  raining,  his  average  fell  to  40  miles  per 
hour for the  next two  hours.  What was  his 
 average   speed? 

You  cannot simply compute  the  average  of  the  two 
speeds  as  50 + 40

!! " 2 45,  because  Don spent more  time 
driving  50  mph than he  did  driving  40  mph.  In fact, 
Don’s  average  speed  is  closer to  50  mph than it is  to 
40  mph precisely because  he  spent more  time  driving 
50  mph.  To  correctly calculate  Don’s  average  speed, 
we  have  to  take  into  consideration the  number of 
hours  at each speed:  3  hours  at an average  of  50  mph 
and  2  hours  at an average  of  40  mph,  for a total  of  5 
ho urs. 

Average 50 + 50 + 50 + 40 + 40  230" !!! " !! "5 5  46 

Or, take advantage of the weights, 3 hours at 50 mph 
and 2 hours at 40 mph: 

Av (3 # 50)  + (2  # erage 40) 230" !!! " !! "5 5  46 
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–     –AVERAGES: MEAN, MEDIAN, AND MODE
 

Sample Question 2 
Find  the  average  test score,  the  median  test 
score,  and  the  mode  of the  test scores  for 
the  30 students  represented  in  the  following 
table. 

Number of Students Test Score 
1 100 
3 95 
6 90 
8 85 
5 80 
4 75 
2 70 
1 0 

Practice 
Use what you know about mean, median, and mode 
to solve these word problems. 

8. A university professor determines her
students’ grade by averaging the follow
ing three scores: the midterm, the final
exam, and the student’s average on four
unit tests. Clive’s average on the four
unit tests is a 72. He scored a 53 on the
midterm. What is the lowest score he
can get on the final exam if he needs to
pass the class with an average of 65?
a.  65 
b.  67 
c.  68 
d.  70 
e.  72 

9. Luke times his first mile every time he
goes running. Today he ran 4 miles,
and his first mile was 6 minutes and 54
seconds. If his total time was 27 min
utes and 12 seconds, what was his aver
age mile pace on his last 3 miles?
a. 7 minutes 12 seconds
b. 7 minutes 8 seconds
c. 6 minutes 8 seconds
d. 6 minutes 34 seconds
e. 6 minutes 46 seconds

10. Find  the  mean and  median of: 
1

, 
1 

, 
1
,

1

2 3 4 5 

For Questions 11–14, use the following: 

Tanya is baking 4 types of holiday cookies. The 
number of batches of each type of cookie and 
the amount of white sugar per batch are listed 
in the following: 

TYPE 

NUMBER 
OF 
BATCHES 

AMOUNT 
OF SUGAR 
PER BATCH 

Snickerdoodle 2 1 cup 

Chocolate Chip 3 13 
1 cups 

Oatmeal Raisin 1 4 
3 cup 

Peanut Butter 4 3 
2 cup 

11. What is the average amount of sugar
used in a batch of cookies?

12. What is the median amount of sugar
used in a batch of cookies?

13. Suppose she increased the number of
batches of each type of cookie by 1 to
account for a larger group of people to
whom she will distribute them. What is
the new median amount of sugar?

14. What is the mean of: 0.03, 0.003, 0.3,
5.222, 0?
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Use the following table to answer questions 15–18. 

PAGE  COUNTY  HOME   SALES 

ZIP CODE SALE PRICE 

48759 $210, 000 

48577 $189, 000 

48383 $375, 000 

48759 $215, 000 

48750 $132, 000 

48759 $236, 000 

48577 $196, 500 

48577 $192, 000 

15. Find the median house price in the
table.
a. $173, 500
b. $203, 250
c. $196, 500
d. $215, 000
e. $210, 000

16. Find the mean house price in the table,
to the nearest dollar.
a. $210, 750
b. $215, 763
c. $218, 188
d. $199, 452
e. $196, 961

17. By how much money does the mean
home price drop when the mean is
calculated after leaving out the most
expensive home ($375,000)?
a. $22, 402
b. $20, 380
c. $19, 791
d. $18, 003
e. $17, 549

18. Given the following group of numbers—
8, 2, 9, 4, 2, 7, 8, 0, 4, 1—which of the
following is (are) true?

I. The mean is 5.
II. The median is 4.

III. The sum of the modes is 14.
a. II only
b. II and III
c. I and II
d. I and III
e. I, II, and III

Write  down  your  age  on  a  piece  of  paper. 
Next  to  that  number, write down the ages of 
five  of your friends  or family  members.  Find 
the  mean,  median,  and  mode  of the  ages 
you’ve written down. Remember  that  some 
groups of  numbers do  not  have a mode. 
Does your group have a mode? 
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Answers 9. e.
10. mean 77  7

!!; median !!240 24
11. 1 5

!!1 6 cups

12. 7 
!! 8 cup

13. 7 
!! 8 cup

14. 1.111
15. b.
16. c.
17. a.
18. b.

Practice Problems 
1. d.
2. c.
3. c.
4. b.
5. d.
6. a.
7. c.
8. d.

Sample Question 1 
Calculate  the  average  by  adding  the  grades  together and  dividing  by  7,  the  number of te sts: 

88  + 90  + 92  + 94  + 96  + 98  + 100 658
Average = !!!! !7 = 7 

Average = 9 4 

Sample Question  2 
Average (Mean) 
Use  the  number of students  achieving  each  score  as  a  we ight: 

(1  # 100) + (3  # 95) + (6  # 90) + (8  # 85) + (5  # 80) + (4  # 75) + (2  # 70) + (1  # 0) 2,445Average = !!!!!!!!!!30 = !30 = 81.5 

Even  though  one  of the  scores  is  0,  it must still be  accounted  for in  the  calculation  of the  a verage. 

Median 
Since  the  table  is  already  arranged  from high  to low,  we  can  determine  the  median  merely  by  locating 
the  middle  score.  Since  there  are  30  scores  represented  in  the  table,  the  median  is  the  average  of the 
15th  and 16th  scores,  which  are  both  85.  Thus,  the  median  is  85.  Even  if the  bottom score,  0,  were 
significantly  higher,  say  80,  the  median  would  still be  85.  However,  the  mean  would  be  increased  to 
84.1.  The  single  peculiar score,  0,  makes  the  median  a  better measure  of central tendency  than  the 
me an. 

Mode 
Just by  scanning  the  table,  we  can  see  that more  students  scored  an  85  than  any  other score.  Thus, 
85 is  the  mode.  It is  purely  coincidental that the  median  and  mode  are  the  same. 
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The study of mathematics, like the Nile, begins in minuteness but 
ends in magnificence. 

—CHARLES CALEB COLTON, English writer (1780–1832) 

LESSON SUMMARY 
This lesson explores probability, presenting real-life problems and 
the mathematics used to solve them. 

You’ve probably heard statements like, “The chances that I’ll win that car are one in a million,” spoken 
by people who doubt their luck. The phrase “one in a million” is a way of stating the probability, the 
likelihood, that an event will occur. Although many of us have used exaggerated estimates like this 

before, this chapter teaches you how to calculate probability accurately. Finding answers to questions like “What 
is the probability that I will draw an ace in a game of poker?” or “How likely is it that my name will be drawn as 
the winner of that vacation for two?” will help you decide if the probability is favorable enough for you to take a 
chance. 

Determining the Probability of an Event 

Probability is expressed as a ratio: 
Number  of  favorable  outcomes 

P(Event) = !!!!
Total number  of  possible  outcomes 
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 TIP 

PROBABILITY
 

Example 
When you toss a coin, there are two possible 
outcomes: heads or tails. The probability of 
tossing heads is therefore 1 out of the 2 possible 
outcomes: 

1  Number of  favorable   outcomes P(Heads)  = – !
2 ! Total  number of  possible

 outcomes

Similarly,  the  probability  of  tossing  tails  is  also  1 
out  of  the 2 possible outcomes.  This probability  can  be 
expressed  as  a  fraction,  1

!!2,  or  as  a  decimal,  0 .5.  You  can
also  think of  the  probability of  an event as  the  “per
cent chance”  that the  event will  occur.  So,  if  the  prob
ability is  0.5,  we  can also  say that it has  a 50%  chance 
of  occurring. Since  tossing  heads  and  tails  has  the 
same  probability,  the  two  events  are  equally likely. 

The probability that an event will occur is al
ways a value between 0 and 1: 

■ If an event is a sure thing, then its probability is 1.
■ If an event cannot occur under any circumstances,

then its probability is 0.

For example, the probability of picking a black mar
ble from a bag containing only black marbles is 1, 
while the probability of picking a white marble from 
that same bag is 0. 

An event that is rather unlikely to occur has a 
probability close to zero; the less likely it is to occur, 
the closer its probability is to zero. Conversely, an 
event that’s quite likely to occur has a probability 
close to 1; the more likely an event is to occur, the 
closer its probability is to 1. 

Example 
Suppose you put 2 red buttons and 3 blue 
buttons into a box and then pick one button 
without look ing. Calculate the probability of 
picking a red button and the probability of 
picking a blue button. 

2  Number of  favorable  o utcomesP(Red) " – 
5 ! Total  number of  possible

 outcomes 

!

3  Number of  favorable   outcomesP(Blue) " – 
5 ! Total  number of  possible

 outcomes 

!

The  probability of  picking  a red  button is  2
!! 5 or

0.4;  we  can say there  is  a 40%  probability of  picking  a 
red  button.  There  are  2  favorable  outcomes  (picking 
one  of  the  2  red  buttons)  and  5  possible  outcomes 
(picking  any of  the  5  buttons).  Similarly,  the  proba
bility of  picking  a blue  button is  3

!!5 ,  or 0.6.  Equiva
lently, there  is  a 60%  chance  of  picking  a blue  button. 
There  are  3  favorable  outcomes  (picking  one  of  the  3 
blue  buttons)  and  5  possible  outcomes.  Picking  a blue 
button is  more  likely than picking  a red  button be
cause  there  are  more  blue  buttons  than red  ones:  3

!! 5 of
the  buttons  are  blue,  while  only 2

!! 5 of  them are   red.

Sometimes you might  see probability written 
as a percentage: There  is  a  60%  chance  of 
thunderstorms  tomorrow. What this  means  is 
6 0  

!! 1 0 0 or 3 
!!5.

Practice 
A box contains 50 balls that are alike in all ways ex
cept that 5 are white, 10 are red, 15 are blue, and 20 
are green. The box has been shaken up, and one ball 
will be drawn out blindly. 

1. What color is most likely to be drawn?

2. What color is least likely to be drawn?
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Die #1

1 2 3 4 5 6

 1 2 3 4 5 6 7

 2 3 4 5 6 7 8
Die 
#2

 3 4 5 6 7  8 9

 4 5 6 7  8  9 10

 5 6 7  8  9  10 11

 6 7  8  9  10  11 12

PROBABILITY

3. Find  the  probability that the  following
will  be  drawn out:

a. a white  ball
b. a red  ball
c. a blue  ball
d. a green ball
e. a yellow  ball
f. a blue  or green ball
g. a red,  white,  or blue  ball
h. a ball  that isn’t green

4. Substitute  2  favorable  outcomes  and  36  total
possible  outcomes  into  the  probability formula,
and  then  reduce:

P(sum of  dice  is  3)  " 2 
!! " 1 

!! 3 6 1 8

# favorable  outcomes
P(Event) " !! 

total # possible  outcomes 

Getting  a sum of  a 3  doesn’t appear to  be  very 
likely with its  probability of  1 

!!1 8 .  Is  any sum less  likely
than 3 ? 

Probability with  
Several   Outcomes 

Try  these  sample  questions  based  on  throwing  a 
pair  of  dice.  Use the previous table to assist  you.  Step 
 by - step solutions are provided at the end of the  lesson. 

Consider an example  involving  several  different 
o utcomes.

Example 
If a pair of dice is tossed, what is the probability 
that the dice sum to 3? 

Solution: 

Sample Questions 1 and 2 
What is  the  probability  of getting  a  sum of 

at  least  7? 
What is  the  probability  of getting  a  sum of 

7  or 11? 

1. Make  a table  showing  all  the  possible  outcomes
(sums)  of  tossing  the  dice: Practice 

A deck of ten cards contains one card with each
 number: 

1  2  3  4  5  6  7  8  9  10

4. One  card  is  selected  from the  deck.
Find  the  probability of  selecting  each of
the   following:

a. an odd number
b. an even number
c. a number less than 5
d. a number greater than 5

2. Determine  the  number of  favorable  outcomes
by counting  the  number of  times  the  sum of  3
appears  in the  table: 2 times.

3. Determine  the  total  number of  possible  out
comes  by counting  the  number of  entries  in the
table:  36.

e. a 5
f. a number less  than 5,

greater than 5,  or equal  to
5

g. a number less than 10
h. a multiple of 3
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Card #1

1 2 3 4 5 6

 1 2 3 4 5 6 7

 2 3 4 5 6 7 8
Card 

#2
 3 4 5 6 7  8 9

 4 5 6 7  8  9 10

 5 6 7  8  9  10 11

 6 7  8  9  10  11 12

 TIP 

PROBABILITY
 

5. A card will be randomly drawn and
then returned to the deck. Then an
other card will be randomly drawn
(possibly the first card again), and the
two resulting numbers will be added
together. Find the probability that their
sum will be one of the following.
[Hint: Make a table showing the first
and second cards selected, similar to
the dice table used for the sample
questions.]

Note. This is only part of the full table. Complete it 
and realize that there are 100 possible outcomes. 

a. a sum of 2
b. a sum of 3
c. a sum of 21
d. a sum of 2 or 3
e. a sum of more than 3
f. a sum of less than 20

6. One card is selected from the deck and
put back in the deck. A second card is
then selected.

a. What is the most likely
sum to be selected? What
is its probability?

b. What is the least likely
sum to be selected? What
is its probability?

Probabilities That Add Up to 1 

Think again about the  example  of  2  red  buttons  and  3 
blue  buttons.  The  probability of  picking  a red  button 
is  2	

!! 5 and  the  probability of  picking  a blue  button is  3
!!5 .

The  sum of  these  probabilities  is   1. 

The sum of the probabilities
 
of every possible outcome is 1.
 

Notice that picking a blue button is equivalent 
to NOT picking a red button: 

3  Number of  favorable   outcomesP(Not Red) "– !
5 ! Total  number of  possible

 outcomes

Thus, the probability of picking a red button 
plus the probability of NOT picking a red button is 1: 

P(Event will occur) + P(Event will NOT occur) = 1 

When  there  are  only  two outcomes  possible, 
A or B,  the  probability  that outcome  A will 
occur is  the  same  as  1  – P (Event B). 

Example 
A bag  contains  green chips,  purple  chips,  and 
yellow  chips.  The  probability of  picking  a green 
chip  is  1

!! 4 and  the  probability of  picking  a purple
chip  is  1

!!3 .  What is  the  probability of  picking  a
yellow  chip?  If  there  are  36  chips  in the  bag, 
how  many are  y ellow? 

Solution 
1. The sum of all the P(green) # P(purple) #

probabilities is 1: P(yellow) " 1
2. Substitute  the 

known probabilities: 1 1
!! # !! # 4 3 P(yellow) " 1 
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3. Solve  for P(yellow):  7

!! # "12 P(yellow)  1
 

The  probability of
  
picking a yellow chip
 
is  5	

!!12	.
7 5


!! # !! "12 12
  1

4. Thus,  5


!! 12 of  the  36 
chips  are  yellow: 5


!! $ 12 36 " 15
 

Thus, there are 15 yellow chips. 

Practice 
These word problems illustrate some practical exam
ples of probability in everyday life. They also show 
you some of the ways your knowledge of probability 
might be tested on an exam. 

7. A bag of jelly beans has 10 yellow, 19
purple, 24 blue, 17 pink, 29 red, and 21
green jelly beans. What’s the probabil
ity that when Ben picks a jelly bean out
of the bag, it will be either purple or
green?
a. 0.175
b. 0.475
c. 0.158
d. 0.333
e. 0.28

8. If you randomly select a month out of
the year, what will the probability be
that it will begin with the letter “J”?

a. 1
!!6


b.  1

!!3


c.  1
!!4


d.  1

!!12


e. 3

9. Lindsay and  Jordan have  teamed  up  to
do  an oral  Spanish test together.  If
Lindsay knows  there  is  a 5


!! 8 chance  that
she’ll  draw  a word  that she  knows,  and
Jordan knows  that there  is  a 3


!! 8
 chance
that he’ll  draw  a word  that he  knows,
what is  the  probability that a single
word  will  be  known by either Lindsay
or Jordan if  there  are  24  words  in total
on the  oral  e xam?

a. 8
!!8


b.  15

!!24


c. 9
!!24


d.  6

!!24


e. Cannot be  determined  with the
given inf ormation.

10. If two dice are rolled, what is the prob
ability that the outcome will be
 doubles? 

a. 7
 
!!36


b.  1

!!6


c.  1
!!3


d.  1

!!4


e.  1
!!8


11. There are an equal number of boys and
girls in Ms. Laimon’s kindergarten
class. If two students are selected at
random to carry the class banner in the
Memorial Day Parade, what is the
probability that they are both girls?

a. 1
!!4


b.  1

!!2


c.  3
!!4


d.  1

!!3


e. Cannot be  determined  from the  data

g iven.
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For Questions 12 and 13, use the following: Answers 

Consider the  phrase:  MATH  IS  FUN Practice Problems 
Each letter is  written on a separate  card 

and  all  the  cards  are  put into  a bag.
  
1. green
 
2.	 white 
3. a. 1
 

!!10
 or 0.1 

b. 1
 
!!5
 or 0.2 

c. 3
 
!!10
 or 0.3 

d. 2
 
!!5
 or 0.4 

e. 0 
f. 7


!!10	 or 0.7 

g. 3
!!5 or 0.6 

h. 3
 
!!5
 or 0.6 

4. a. 1
 
!! or  0.5 2


b. 1
 
!! or  0.5 2


c. 2
 
!! or  0.4 5


d. 1
 
!! or  0.5 2


e. 1
 
!! or  0.1 10


f. 10
 
!! or  1
 10


g. 9
 
!! or  0.9 10


h. 3
 
!! or  0.3 10


5. a. 1
!!100


b. 1
 
!!50


c.	 0 

d. 3
!!100

e. 97
 
!! 100


f. 99
 
!!
100


6. a. 11,  with a probability of 1
 
!!,  or  0.1 10

b. 2  and  20,  each with a probability of 1
!!,100


or  0.01 
7.	 d. 
8.	 c. 
9.	 e. 

10. b. 
11. e. 
12. b. 
13. d. 

12. If  a card  is  chosen at random,  what is 
the  probability of  getting  a vowel? 
a.	 0
 
b. 1
 

!! 3


c. 1
 
!! 2


d. 2
 
!! 3


e.	 1
 

13. If  a card  is  chosen at random,  what is 
the  probability that it is  NOT a vowel. 
a.	 0
 
b. 1
 

!! 3

c. 1
 

!! 2


d. 2
 
!! 3


e. 1
 

Gather the  following  coins  together and  put 
them into a  box:  5  pennies,  3  nickels,  2 
dimes,  and  1  quarter.   Without looking  into 
the  box,  reach  in  to pull out an  item.  Before 
you  touch  any  of the  objects,  figure  out the 
probability  of pulling  out each  item on  your 
first reach. 
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Sample Question  1 
1. Determine  the  number of favorable  outcomes  by  counting  the  number of table  entries  containing 

a  sum of at  least 7: 
Sum # Entries 

7 6 
8 5 
9 4 

10 3 
11 2 
12 +1 

21 
2. Determine the number of total possible outcomes by counting the number of entries in the table:

 36
3. Substitute  21  favorable  outcomes  and  36  total possible  outcomes  into the  probability   formula: 

P(sum is  at least 7)  2 1 7 " !! " ! ! 3 6 1 2
1 Since the probability exceeds !!, it’s more likely to  get  a sum  of  at  least  7 than it  is to  get  a lower   sum. 2

Sample Question  2 
There  are  two ways  to solve  this   problem. 

Solution #1: 
1. Determine the number  of  favorable outcomes by counting the number  of  entries that  are either  7 or   11: 

. 

Sum # Entries 
7 6 

11 +2 
8 

2. You  already  know that the  number of total possible  outcomes  is  36.  Substituting  8  favorable  out
2 comes  and  36  total possible  outcomes  into the  probability  formula  yields  a  probability  of !! for 9

throwing  a  7  or  11: 
P(sum is  either 7  or 11)  8 2 " !! " ! ! 3 6 9

Solution #2: 
1. Determine  two separate  probabilities—P(7) and P(11)— and  add  them  together: 

6 P(7) " !! 3 6
2 #  P(11) " !! 3 6

P(7) # P(11) 8 2 " !! " ! ! 3 6 9

Since  P(7  or 11)  " P(7) # P(11),  we  draw the  following  conclusion  about events  that don’t overlap 
in  any  way: 

P(Event  A  or  Event  B) " P(Event  A) # P(Event   B) 
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WORD  PROBLEMS 

A mathematician is a blind man in a dark room looking for a 
black cat, which isn’t there. 

—CHARLES R. DARWIN, English naturalist (1809–1882) 

LESSON SUMMARY 
Word problems abound both on math tests and in everyday life. 
This lesson will explain some straightforward approaches to mak
ing word problems easier. The practice problems in this lesson in
corporate the various math topics you have already studied in this 
book. 

Aword  problem  tells  a  story.  It  may  also  present  a  situation  in  terms  of  numbers  or  unknowns or  both. 
(An  unknown, also  called  a  variable,  is  a  letter  of  the  alphabet  that  is  used  to  represent  an  unknown 
number.)  Typically,  the  last  sentence  of  the  word  problem  asks  you  to  answer  a  question. 

Word  problems  involve  all  the  concepts  covered  in this  b ook: 

■ Arithmetic (whole numbers, fractions, decimals) 
■ Percents 
■ Ratios and proportions 
■ Averages 
■ Probability and counting 

Here’s an example:
 
Last week, Jason earned $57, and Karen earned $82. How much more money did Karen earn than Jason?
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 TIP 

DEALING WITH WORD PROBLEMS
 

Doing all the problems in this lesson and Les
son 16 is a good way to review what you have 
learned in the previous lessons. 

Steps to Solving 
a Word Problem 

While some simple word problems can be solved us
ing common sense or intuition, most require a multi-
step approach as follows: 

1.	 Read a word problem in chunks rather than 
straight through from beginning to end. As 
you read each chunk, stop to think about what 
it means. Make notes, write an equation, label 
an accompanying diagram, or draw a picture to 
represent that chunk. You may even want to un
derline important information in a chunk. Re
peat the process with each chunk. Reading a 
word problem in chunks rather than straight 
through prevents the problem from becoming 
overwhelming. 

2.	 When you get to the actual question, 
it. This will keep you more focused as you solve 
the problem. 

circle 

3.	 If it’s a multiple - choice question, glance at the 
answer choices for clues. If they’re fractions, 
you probably should do your work in fractions; 
if they’re decimals, you should probably work in 
decimals; and so on. 

4.	 Make a plan of attack to help you solve the 
problem. That is, determine what information 
you already have and how you’re going to use it 
to develop a solution. 

5.	 When you get your answer, reread the circled 
question to make sure you’ve answered it. This 
helps you avoid the careless mistake of answer
ing the wrong question. Test writers love to set 
traps: Multiple- choice questions often include 
answers that reflect the most common mistakes 
test takers make. 

6.	 Check your work after you get an answer. In a 
multiple- choice test, test takers often get a false 
sense of security when they get an answer that 
matches one of the given answers. But even if 
you’re not taking a multiple- choice test, you 
should always check your work if you have time. 
Here are a few suggestions: 
■	 Ask yourself if your answer is reasonable, if it 

makes sense. 
■	 Interpret your answer in the context of the 

problem to make sure the problem holds 
together. 

■	 Do the question a second time, but use a 
different method. 

If a multiple-choice question stumps you, try one of 
the backdoor approaches, working backward or nice 
numbers, explained in the next lesson. 

Translating Word Problems 

The hardest part of any word problem is translating 
from English into math. When you read a problem, 
you can frequently translate it word for word from 
English statements into mathematical statements. At 
other times, however, a key word in the word problem 
hints at the mathematical operation to be performed. 
The translation rules are shown on the next page. 

When  reading  a  word  problem,  cross  out all 
the  unnecessary  words  that do not directly 
pertain to  the math. They only serve as a dis
traction,  and  your process  will be  more  visible 
when  they’re   removed. 
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English	 Math 
The  sum of  two  numbers  is 10. x "  y ! 10 
Karen   has $5 more than Sam. K !  5 "  S 
The  base  is  3''  greater  than the  height. b ! 3 "  h 

   Judi is 2 years older than Tony. J !  2 "  T 
Al  threw  the  ball  8  feet  further than 

Mark. A ! 8 "  M 
The  total of  three  numbers  is  25. a " b " c !  25 
How  much do  Joan and  Tom 

have  altogether? J " T !  ? 

     
   

English	 Math 
The  difference between  two  

numbers  is 17. x – y !  17 
Jay is  2  years  younger than Brett. J ! B – 2  

(NOT 2  –  B) 
After  Carol  ate  3  apples,  r apples  

remained. r !  a –  3 
Mike  has  5  fewer cats  than twice  the  

number  Jan  has. M ! 2J –  5 

    

  

   
     

     
    

  
English	 Math 

  15 blips per 2 bloops	 

60  miles  per hour	 

$$
15 blips
2 bloops 
60 miles
$$1 hour 

  22 miles per gallon	 $$
22 miles
1 gall on 

  
      

     
      

    

     
  

    

 TIP 

DEALING WITH WORD PROBLEMS
 

EQUALS	 Key  words:  is,  are,  has 
English	 Math 

DIVIDE	 Key word: per 

Bob is 18 years old. B ! 18 
There are 7 hats. h ! 7 
Judi has 5 books. J ! 5 

ADD	 Key words: sum; more, greater, or 
older than; total; altogether 

SUBTRACT	 Key words: difference; fewer, less, or 
younger than; remain; left over 

Converting Decimals  and Fractions  into 
Time: Remember,  decimals  are  based  on 
units  of 10,  while  seconds  and  minutes  are 
based  on  units  of 60,  so be  careful when  con
verting  information  in  word  problems!  When 
faced  with  time  as  a  decimal or fraction,  mul
tiply  the  fraction  or decimal portion  by  60  to 
convert it into  seconds. 

Example:  7.6  minutes:  0.6  # 60  = 36 
seconds,  so 7.6  minutes  = 7  minutes  36 
 seconds. 

Example:  42 hours:  2 
$$ $$ # 3 3 60  = 40  min

utes,  so 42 
$$ 3 hours  = 4  hours  40   minutes.

Be  careful that your units  check  out when  doing 
the  arithmetic. 

MULTIPLY Key words: of, product, times 
English	 Math 
25% of Matthew’s baseball caps 0.25 # m,  or 

 0.25m 
Half of the boys $

1 
2$ # b, or $

1 
2$b

The product of two numbers is 12. a # b ! 12,  or 
ab !  12 

  

Notice that it isn’t necessary to write the times sym
bol (#) when multiplying by an unknown. 

DISTANCE FORMULA: DISTANCE  = RATE  ! TIME 
Look for key words like plane, train, boat, car, walk, 
run, climb, swim, travel, and move. 

How far did the plane travel in 4 hours if it av
eraged 300 miles per hour? 

d ! 300  miles #  1  hour  4  hours  = 1,200  miles 

Ben walked 20 miles in 4 hours. What was his 
average speed? 

20 miles ! r # 4 hours 
r ! 20  miles !  4  hours 5  miles  per hour 
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Using the Translation Rules 
Here’s an example of how to solve a word problem 
using the translation table. 

Example 
Carlos  ate 1$$ 3 of  the  jelly beans.  Maria then ate  3

$$ 4
of  the  remaining  jelly beans,  which left 10  jelly 
beans.  How  many jelly beans  were  there  to  be
gin w ith? 

a. 60 
b. 80 
c. 90 
d. 120 
e.  140 

Here’s how we marked up the question and took 
notes as we read it. Notice how we used abbreviations 
to cut down on the amount of writing. Instead of 
writing the names of the people who ate jelly beans, 
we used only the first letter of each name; we wrote 
the letter j instead of the longer word, jelly bean. 

Example 
Carlos ate  1

$$ 3 of  the  jelly beans.  Maria then ate  
3

$$ 4 of  the  remaining jelly beans,  which left 10
jelly beans.  How many jelly beans  were  

there  to begin with? 

C 1! $$j 3

M 3! $$ 4 r emaining 

10 left 

The following straightforward approach as
sumes a knowledge of fractions and elementary alge
bra. With the previous lessons under your belt, you 
should have no problem using this method. How
ever, the same problem is presented in the next les
son, but it is solved by a backdoor approach, working 
backward, which does not involve algebra. 

What we know: 
■	 Carlos  and  Maria each ate  jelly  beans. 

Carlos  ate  1
$$	 3 of  them,  which left some  for 

Maria.
 
Maria then ate  3


$$ 4 of  the  jelly beans  that Carlos 
 left. 

■	 Afterward,  there  were 10  jelly beans. 

The question itself: How many jelly beans were there 
to begin with? 

Plan of attack 
■	 Determine how many jelly beans Carlos 

and Maria each ate. 
■	 Add 10, the number of jelly beans that 

were finally left, to get the number of jelly 
beans they started with. 

Solution 
Let’s  assume  there  were  j jelly beans  when 
Carlos  started  eating  them.  Carlos  ate 1$$ 3 of 
them,  or 1$$ 3 j jelly beans  (of means  multiply). 
Since  Maria ate  a fraction of  the  remaining 
jelly beans,  we  must subtract to  find  out how 
many Carlos  left for her:  j – 1$$ 3 j 2! $$j 3 .  Maria then 
ate  3 of the  2	 j jelly beans  Carlos  left her,  or 3

$$ $$ $$ # 4 3 4
2	 1

$$$j  3 jelly beans,  which is $$ 2 j.  Altogether,  Carlos 
and  Maria ate 1 1 5

$$ " $$ $$ 3 j 2 j jelly beans,  or 6 j jelly 
beans.  Add  the  number of  jelly beans  they both 
ate  (5

$$ 6 j)  to  the  10  leftover jelly beans  to  get the 
number of  jelly beans  they started  with,  and 
solve  the   equation: 

5
$$ j "  10 !  j
 6

10 !  j – 5

$$j
  6

10 1
! $$j  6

60 ! j 

Thus, there were 60 jelly beans to begin with. 
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DEALING WITH WORD PROBLEMS
 

Check 
We can most easily do this by plugging 60 back 
into the original problem and seeing if the 
whole thing makes sense. 

Carlos  ate 1
$$ 3 of  60 jelly beans.  Maria then ate  3

$$ 4 of  the 
remaining  jelly beans,  which left 10  jelly beans.  How 
many jelly beans  were  there  to  begin w ith? 

Carlos  ate 1
$$ 3 of  60 jelly beans,  or 20  jelly beans  (1

$$ # 3
60 ! 20).  That left 40  jelly beans  for Maria (60  – 20 ! 
40).  She  then ate  3

$$ of  them,  or 30  jelly beans  (3
$$ # 4 4

40 ! 30).  That left 10  jelly beans  (40  – 30 ! 10), 
which agrees  with the  p roblem. 

Try this sample question, and then check your answer 
against the step-by-step solution at the end of this 
lesson. 

Sample Question 1 
Four years ago, the sum of the ages of four 
friends was 42 years. If their ages were con
secutive numbers, what is the current age of 
the oldest friend? 

Practice Word Problems 
These problems will incorporate all the different 
math topics covered so far in this book. If you can’t 
answer all the questions, don’t worry. Just make a 
note of which areas you still need to work on, and go 
back to the appropriate lessons for review. 

Whole  Numbers 

1. A package of hot dogs has 8 hot dogs. A 
package of buns has 10 buns. Terry is 
buying food for a barbeque and doesn’t 
want to have any left over hot dogs or 
buns; he wants to have exactly one bun 
for every hot dog. How many bags of 
buns will he buy? 

2. Anne is going to put 5 coupons in 
every VIP client gift bag and 3 coupons 
in every regular client gift bag. If she’s 
participating in an event where there 
will be 12 VIP clients and 35 regular 
clients, how many coupons will she 
need total? 

Fractions 

3. Three-quarters  of  the  freshmen at Col
gate  University are  involved  in some 
type  of  sport activity on campus,  and  2

$$ 5
of  the  freshmen  would  like  to  join  a 
fraternity or sorority. If 675 freshmen 
are  involved  in sports,  how  many would 
like to join a fraternity or   sorority? 

4. F ive- eighths  of  the  shoppers  at Tiffer’s 
Sample  Sale  were  women.  If  there  were 
39  men at the  sale,  how  many women 
were  there  at the  sample  s ale? 

5. The  kitchen staff  at Camp  Adams  uses 
2 1

$$ o y  5 f  their eggs  on Monda and  $$4 of  the 
remaining  eggs  on Tuesday.  If  they now 
have  99  eggs  left to  use  on Wednesday 
and  Thursday,  how  many eggs  did  they 
start the  week w ith? 

Decimals 

6. Nicole went shopping with her friends. 
She began with $43.70 in her wallet. 
Her friend Stephanie paid her back $35 
she had borrowed the week before, and 
when Nicole found a jacket that cost 
more than she had, her friend Max 
loaned her $20. If Nicole bought only 
the jacket, and returned home with 
$9.87 in her wallet, what was the total 
cost of her new jacket? 
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7. Jamie’s savings account charges her a 
maintenance fee of $4.85 per month. If 
she has $350 in her account, and 
doesn’t make any deposits or 
withdrawals for 6 months, what will 
her balance be at the end of the 6th 
month? 

8. An African elephant eats about 4.16 
tons of hay each month. At this rate, 
how many tons of hay will three 
African elephants eat in one year? 

Percents 

9. The cost for making a telephone call 
from Vero Beach to Miami is 37¢ for 
the first 3 minutes and 9¢ per each 
additional minute. There is a 10% dis
count for calls placed after 10 P.M. What 
is the cost of a 10- minute telephone call 
placed at 11 P.M.? Round your answer to 
the nearest cent. 

10. Yesterday, Tim bought 50 shares of a 
stock that was selling at $28.00 per 
share. If it has dropped 8% in value, 
what is the price per share today? 

Ratios and  Proportions 

11. A concentrated  cleaner recommends 
using 1 

$$4 cup  of  cleaner for every 25 
fluid  ounces  of  hot water.  If  Erik wants 
to  make  three  gallons  of  mixed  solution, 
approximately how  much cleaner should 
he  use?  (1  gallon = 128  fluid  ounces) 
Round  your  answer  to  the  nearest  tenth. 

12. One  mile  is  equivalent to  1.6  kilome
ters. Frank is  going  to  do  a five  kilome
ter benefit walk.  How  many miles  will 
he w alk? 

13. To make the movie King Kong, an 18
inch model of the ape was used. On 
screen, King Kong appeared to be 50 
feet tall. If the building he climbed ap
peared to be 800 feet tall on screen, how 
big was the model building in inches? 

Averages 

14. What is  the  average  of 3 3 
$$, 
$$,  and 1 

$$4 4 2?
 

15. The  following  table  shows  the  selling 
price  of  Brand  X  pens  during  a  five- y ear 
period.  What  was  the  mean  selling  price 
of  a  Brand  X  pen  during  this  t ime? 

YEAR 1990 1991 1992 1993 1994 

Price $1.95 $2.00 $1.95 $2.05 $2.05 

Probability and  Counting 

16. Anthony draws four cards from a deck 
and gets a 7, 8, 9, and 10. What is the 
probability that the card on top of the 
deck of the remaining 48 cards is a 6 or 
a queen? 
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Distance 

17. The  hare  and  the  turtle  were  in a race. 
The  hare  was  so  sure  of  victory that he 
started  a 24-  hour nap  just as  the  turtle 
got started.  The  poor,  slow  turtle 
crawled  along  at a speed  of  20  feet per 
hour.  How  far had  he  gotten when the 
overly confident hare  woke  up?  The 
length of  the  race  course  was  530  feet, 
and  the  hare  hopped  along  at a speed 
of 180  feet per hour.  (Normally,  he  was 
a lot faster,  but he  sprained  his  lucky 
foot as  he  started  the  race  and  could 
only hop  on one  foot.)  Could  the  hare 
overtake  the  turtle  and  win the  race?  If 
not,  how  long  would  the  course  have  to 
be  for the  race  to  end  in a  tie? 

Answers 

Practice Problems 
1. 4 
2. 165 
3. 360 
4. 65 
5. 220 
6. $88.83 
7. $320.90 
8. 149.76 
9. $1.57 

10. $25.76 
11. 3.8 cups 
12. 3.125 miles 
13. 288 inches 
14. 2 

$$ 3
15. $2 
16.
 1 

$$ 6
17. 480 feet, no, 540 feet 

The  next time  you  walk  into a  clothing  or de
partment store,  bring  a  notepad  and  look 
around  for a  discount sign  of a  percentage 
taken  off the  regular price  of a  product.  First, 
write  down  the  full price  of the  item.  Then, 
create  a  word  problem that asks  what dollar 
amount you’d  save  if you  bought the  item 
with  that percentage  discount.  After you  cre
ate  the  word  problem,  try  solving  it. 
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Sample Question 1 
Here’s how to mark up the problem: 

Four years  ago,  the  sum of the  ages  of four friends  was  42 years.  If their ages  were  consecutive num

bers,  what is  the  current age of the oldest friend?  

What we know: 
■ Four friends  are   involved. 
■ Four years  ago,  the  sum (which  means  add)  of their ages  was   42. 
■ Their ages  are  consecutive (that means  numbers  in  sequence,  like  4,  5,  6,   etc.). 

The question itself: 
How old  is  the  oldest friend  now? 

Plan of attack: 
Use  algebra  to determine  how old  the  friends  were  four years  ago.  After finding  their ages,  add  them 
up  to make  sure  they  total 42.  Then,  add  4  to the  oldest to find  his  current  age. 

Solution: 
Let the  consecutive  ages  of the  four friends  four years  ago be  represented  by:  f, f "  1,  f "  2, and f " 

3.  Since  their sum was  42  years,  write  and  solve  an  equation  to add  their  ages: 
f "  f "  1 "  f "  2 "  f "  3 !  42 
4f "  6 !  42 
4f !  36 
f ! 9  

Since  f represents  the  age  of the  youngest friend  four years  ago,  the  youngest friend  is  currently 13 
years  old  (9 "  4 !  13).  Since  she  is 13,  the  ages  of the  four friends  are  currently 13, 14, 15,  and 16. 
Thus,  the  oldest friend  is  currently 16. 

Check: 
Add  up  the  friends’  ages  of four years  ago to make  sure  the  total is  42:  9 "  10 "  11 "  12 !  42. Check 
the  rest of your arithmetic  to make  sure  it’s   correct. 
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16 BACKDOOR 
APPROACHES 
TO WORD 
PROBLEMS 

Examinations are formidable even to the best prepared, for the 
greatest fool may ask more than the wisest man can answer. 

—CHARLES CALEB COLTON, English writer (1780–1832) 

LESSON SUMMARY 
This lesson introduces some “backdoor” techniques you may be 
able to use for word problems that seem difficult after the initial 
reading. 

Many word problems are actually easier to solve by backdoor—indirect—approaches. These ap
proaches work especially well on multiple-choice tests, but they can sometimes be used to an
swer word problems that are not presented in that format. 

Nice  Numbers Technique 

Nice numbers are useful when there are unknowns in the text of the word problem (for example, g gallons of paint) 
that make the problem too abstract. By substituting nice numbers into the problem, you can turn an abstract prob
lem into a concrete one. (See practice problems 1 and  8.) 
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Here’s how to use the nice- numbers technique. 

1.	 When the text of a word problem contains un
known quantities, plug in nice numbers for the 
unknowns. A nice number is one that is easy to 
calculate with and makes sense in the context of 
the problem. 

2.	 Read the problem with the nice numbers in 
place. Then, solve the question posed. 

3.	 If the answer choices are all numbers, the choice 
that matches your answer is the right one. 

4.	 If the answer choices contain unknowns, substi
tute the same nice numbers into all the answer 
choices. The choice that matches your answer is 
the right one. If more than one answer matches, 
it’s a “do- over” with different nice numbers. You 
only have to check the answer choices that have 
already matched. 

Here’s how to use the technique on a word 
problem. 

Example 
Judi went shopping with p dollars in her 
pocket. If the price of shirts was s shirts for d 
dollars, what is the maximum number of shirts 
Judi could buy with the money in her pocket? 

a.	 psd
 

b.	 ps

22
 d

c.	 pd

22 s
 

d.	 ds

22 p 

Solution 
Try these nice numbers:
 

p = $100
 
s = 2
 
d =  $25
 

Substitute these numbers for the unknowns in 
the problem and in all the answer choices. Then 

reread the new problem and solve the question using 
your reasoning skills: 

Judi went shopping with $100 in her pocket. If 
the price of shirts was 2 shirts for $25, what is 
the maximum number of shirts Judi could buy 
with the money in her pocket? 
a.	 100 X 2 X 25 = 5,000
 

100 X b.	 2

22 = 25 8
 

c.	 100 X 25

22= 2
 1,250 
25 X d. 2

22 = 1

22100 2

Since 2 shirts cost $25, that means that 4 shirts cost 
$50, and 8 shirts cost $100. Thus, the answer to our 
new question is 8. Answer b is the correct answer to 
the original question because it is the only one that 
matches our answer of 8. 

Use nice numbers to solve sample question 1. 
Step- by - step solutions to sample questions are at the 
end of the lesson. 

Sample Question 1 
If a  dozen  pencils  cost p cents,  and  a  dozen 
erasers  cost e cents,  what is  the  cost,  in 
cents,  of 4  pencils  and  3   erasers? 

a. 4p + 3e 

b. 3p + 4e 

c. 4p	 +3e
2212 

d. 3p +4e
2212 

Working Backward Technique 

Working backward is a relatively quick way to substi
tute numeric answer choices back into the problem to 
see which one satisfies all the facts stated in the prob
lem. The process is much faster than you might think 
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because you’ll probably only need to substitute one or 
two answers to find the right one. (See practice prob
lems 4, 14, and 15.) 

This approach works only when: 

■	 All the answer choices are numbers. 
■	 You’re asked to find a simple number, not a 

sum, product, difference, or ratio. 

Here’s what to do: 

1.	 Look at all the answer choices, and begin with 
the one in the middle of the range. For example, 
if the answers are 14, 8, 2, 20, and 25, begin by 
plugging 14 into the problem. 

2.	 If your choice doesn’t work, eliminate it. Take a 
few seconds to try to determine whether you 
need a bigger or smaller answer. Eliminate the 
answer choices you know won’t work because 
they’re too big or too small. 

3.	 Plug in one of the remaining choices. 
4.	 If none of the answers work, you may have 

made a careless error. Begin again or look for 
your mistake. 

Begin  working  backward  with  the  number 
that is  the  middle  of all the  answers.  If that 
gives  a  number that is  too big,  work  back
ward  with  a  smaller answer,  or if it yields  a 
number that is  too small,  begin  plugging  in 
the  larger  answers. 

Here’s how to solve the jelly bean problem from 
Lesson 15 by working backward: 

Example 
Carlos  ate 1	

22 3 of  the  jelly beans.  Maria then ate  3
22 4

of  the  remaining  jelly beans,  which left 10  jelly 
beans.  How  many jelly beans  were  there  to 
begin w ith? 

a. 60 
b. 80 
c. 90 
d. 120 
e.  140 

Solution 
Start with the middle number: Assume there 
were 90 jelly beans to begin with. 

Since  Carlos  ate  1
22 of  the  jelly beans,  that means 
3 

he  ate  30  (1
22 X 3 90 = 30),  leaving  60  jelly beans 

for Maria (90  – 30 = 60).  Maria then ate  3
22 4 of 

the  60  jelly beans,  or 45  of  them (3
22 X  4 60 = 45). 

That leaves 15  jelly beans  (60  – 45 = 15). 

The problem states that there were 10 jelly 
beans left, and by starting with 90 jelly beans, we 
wound up with 15 of them. That indicates that we 
started with too big a number. Thus, 120 and 140 are 
also wrong because they’re too big! With only two 
choices left, let’s use common sense to decide which 
one to try first. The next smaller answer is 80, but it’s 
only a little smaller than 90 and may not be small 
enough. So, let’s try 60: 

Since  Carlos  ate 122 3 of  the  jelly beans,  that means 
he  ate  20  (1

22 X 60 = 20),  leaving  40  jelly beans 
3 

for Maria (60  – 20 = 40).  Maria then ate  3
22 4 of

the  40  jelly beans,  or 30  of  them (3
22 X 40 = 4 30). 

That leaves 10  jelly beans   (40  – 30 = 10). 

Our result (10 jelly beans left) agrees with the 
problem. The right answer is a. 
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Sample Question 2 
Remember the  age  problem from the  previ
ous  lesson?  Here  it is  again.  Solve  it by  work
ing backward.  Four years  ago,  the  sum of the 
ages  of four friends  was  42  years.  If their 
ages  were  consecutive  numbers,  what is  the 
 current age  of the  oldest  friend? 

a. 12 
b. 13 
c. 14 
d. 15 
e. 16 

Approximation Technique 
If the numbers in a word problem are too cumber
some for you to handle, approximate them with 
numbers that are relatively close and easier to work 
with; then look for the answer that comes closest to 
yours. Of course, if there is more than one answer 
that’s close to yours, you’ll either have to approximate 
the numbers more closely or use the numbers given 
in the problem. Use this method in any problem that 
uses the word approximately. (See practice prob
lems 6 and 7.) 

Process of Elimination Technique 
If you truly don’t know how to solve a multiple-
choice question and none of the other techniques 
work for you, you may be able to make an “educated 
guess.” Examine each answer choice and ask yourself 
whether it’s reasonable. It’s not uncommon to be able 
to eliminate some of the answer choices because they 
seem too big or too small. (See practice problems 2, 9, 
and 18 on the following pages.) 

When  given  a  word  problem that just in
volves  variables,  substitute  in  a  number that 
would  make  real-world  sense,  and  then  it’s 
easier to see  how the  problem would  be 
solved.  

Example:  Maria  bought p pounds  of grapes 
that cost d dollars  per pound.  If s students 
are  going  to share  those  grapes,  how much 
did  she  spend  per student?  Think,  “p can be 
3  pounds,  d can be $2, and s can  be  10  stu
dents.”  Since  you  would  solve  this  by  doing 
($2 X 3  pounds)  ÷ 10  students,  the  algebraic 

(d x p)representation  of this  would  be  2s 

Practice Word Problems 
If you have difficulty solving the following problems, 
you’ll know which lessons in the rest of this book you 
need to review. 

Whole  Numbers 

1. Suppose p people are invited to a party, 
and each person will bring two guests. 
If it costs c dollars to feed each person, 
how much will the food for all these 
people cost? 
a. c(p + 2) 
b. 2pc 
c.	 3pc
 

2p
d. 22 c
 
3p
e.	 22 c 
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2. Eight years ago, Heather was twice as 
old as her brother David. Today, she is 
13 years older than he is. How old is 
she? 
a. 16 
b. 21 
c.	 33 
d. 34 
e.	 35 

Fractions 

3. Of  Maria’s  total  salary,  1
22 5 goes  to  taxes 

and  2
22 3 of  what remains  goes  to  food, 

rent,  and  bills.  If  she  is  left with $300 
each month,  what is  her total  monthly 
salary? 
a. $562.50 
b. $900 
c.	 $1,000 
d. $1,125 
e.	 $4,500 

4. The  weight of  a bag  of  bricks  plus 122 4 of
its  weight is  25  pounds.  How  much 
does  the  bag  of  bricks  weigh,  in 
 pounds? 
a. 5 
b. 8 
c. 16 
d. 18 
e.	  20 

aIf  22 is  a fraction whose  value  is  greater b 
than 1,  which of  the  following  is  a frac
tion whose  value  is  always  less  than 1? 

5. 

a.	 a a (22) X (22) b b

b. a
223b


c.	 b

22 a
 

d. a
322b
a + e.	 b
22b 

Decimals 

6. What is the product of 3.12 and 34.95? 
a. 10.9044 
b. 109.044 
c.	 1,090.44 
d. 10,904.4 
e.	 109,044 

7. At a price of $0.82 per pound, what is 
the approximate cost of a turkey weigh
ing 92

1
2 pounds? 4

a. $7.00 
b. $7.20 
c.	 $7.60 
d. $8.25 
e.	 $9.25 

8. PakMan ships packages for a base price 
of b dollars plus an added charge based 
on weight: c cents per pound or part 
thereof. What is the cost, in dollars, for 
shipping a package that weighs p
 pounds? 
a.  pc b + 22100

b. bcp + 22100
c.	 b + 100pc 
d. bpc

22100 
e.	 p + 100bc 

Percents 

9. Of the 30 officers on traffic duty, 20% 
didn’t work on Friday. How many offi
cers worked on Friday? 
a. 6 
b. 10 
c.	 12 
d. 14 
e.	  24 

149 



PRACMATH_16_145-152_Layout 1  1/20/12  4:53 PM  Page 150

     
    

      
    
       

  

    
   

      
     

  

       
        

      

–    –BACKDOOR APPROACHES TO WORD PROBLEMS
 

Averages 10. After running 1
1

22
 
2
 miles  on Wednesday,  a 

runner had  covered  75%  of  her
 
planned  route.  How  many miles  did 
she  plan to  run that  day? 

13. The  average  of  eight different numbers
 
is  5.  If 1 is  added  to  the  largest number,
 
what is  the  resulting   average  of  the 
eight  numbers? 

a. 2 
b. 2
1


224
 

c. 2
1

22
 
 2
 

d. 2
3
 
22
  4


e.  3
 

a. 5.1 

Ratios and  Proportions 

11. Mr. Emory makes his special blend of 
coffee by mixing espresso beans with 
Colombian beans in the ratio of 4 to 5. 
How many pounds of espresso beans 
does he need to make 18 pounds of his 
special blend? 
a. 4
 
b. 5
 
c. 8
 
d. 9
 
e.  10
 

12. A recipe  calls  for 3  cups  of  sugar and  8
 
cups of flour. If only 6 cups of flour are 
used,  how  many cups  of  sugar should 
be   used? 
a. 1
 
b. 2
 
c. 2
1


22
 
4
 
d. 4
 
e. 16
 

b. 5.125 
c. 5.25 
d. 5.5 
e. 610
 

14. Lieutenant James made an average of 3
 
arrests per week for 4 weeks. How
 
many arrests does she need to make in
 
the fifth week to raise her average to 4
 
arrests per week?
 
a. 4
 
b. 5
 
c. 6
 
d. 7
 
e.  8
 

15. The average of five numbers is 40. If 
two of the numbers are 60 and 50, what 
is the average of the other three num
bers? 
a. 30
 
b. 40
 
c. 45
 

e. 90

d. 50
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Probability 

16. What is the probability of drawing a 
king from a regular deck of 52 playing 
cards? 

Go back  over the  practice  problems  in  the 
previous  chapters  and  see  how many  tough 
questions  can  be  answered  by  a  “backdoor” 
approach.  You  may  be  surprised  by  the  num
ber of questions  that can  be  solved  by  plug
ging  in  an  answer to see  if it works. 

4
a. 22 

13 
3

b. 22 
26 
1

c. 22 
26 
1

d. 22 
52 
1

e. 22 
13 

17. What is the probability of rolling a total 
of 7 on a single throw of two fair dice? 

1
a. 22 

12 
1 

b. 22
6 
1 

c. 22
4 
1 

d. 22
3 
1 

e. 22
2 

Distance 

18. On a 900-mile trip between Palm 
Beach and Washington, a plane aver
aged 450 miles per hour. On the return 
trip, the plane averaged 300 miles per 
hour. What was the average rate of 
speed for the round trip, in miles per 
hour? 
a. 300 
b. 330 
c. 360 
d. 375 
e.  450 
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Answers 9. e. 
10. a. 

Practice Problems 11. c. 

1. c. 12. c. 

2. d. 13. b. 

3. d. 14. e. 

4. e. 15. a. 

5. c. 16. e. 

6. b. 17. b. 

7. c. 18. c. 

8. a. 

Sample Question 1 
Suppose  you  substituted  p =  12  and  e =  24.  Here’s  what would  have  h appened: 
If a  dozen  pencils  cost 12 cents  and  a  dozen  erasers  cost 24 cents,  what is  the  cost,  in  cents,  of 4  pen
cils  and  3  e rasers? 

a. 4 X  12 +  3 X  24 =  120 b. 3 X  12 +  4 X  24 =  132 
c. 4 X 12 + 3 X 24
22 =  1 2 0

22 =  1 2 1 2 10 d. 3 X 12 + 4 X 24 =  1 3 2
22� 22 =  1 2 1 2 11 

Since  a  dozen  pencils  cost 12¢, 1 pencil costs 1¢,  and  4  pencils  cost 4¢.  Since  a  dozen  erasers  cost 
24¢, 1 eraser  costs  2¢,  and  3  erasers  cost  6¢.  Therefore,  the  total  cost  of  4  pencils  and  3  erasers  is  10¢. 
Since  only  answer choice  c matches,  the  correct answer is  4p + 3e

221 2 . 

Sample Question  2 
Begin  with  answer choice  c.  If the  current age  of the  oldest friend  is 14,  that means  the  four friends  are 
currently 11, 12, 13,  and 14  years  old.  Four years  ago,  their ages  would  have  been  7,  8,  9,  and 10.  Be
cause  the  sum of those  ages  is  only  34  years,  answer choice  c is  too small.  Thus,  answer choices  a and 
b are  also too s mall. 

Suppose  you  tried  answer choice  d next.  If the  current age  of the  oldest friend  is 15,  that means 
the  four friends  are  currently 12, 13, 14,  and 15  years  old.  Four years  ago,  their ages  would  have  been 
8,  9, 10,  and 11.  Because  the  sum of those  ages  is  only  38  years,  answer choice  d is  also too small. 
That leaves  only  answer choice  e. 

Even  though  e is  the  only  choice  left,  try  it anyway,  just to make  certain  it works.  If the  oldest 
friend  is  currently 16  years  old,  then  the  four friends  are  currently 13, 14, 15,  and 16.  Four years  ago,
their ages  would  have  been  9, 10, 11,  and 12.  Since  their sum is  42,  answer choice  e is  c orrect. 

 

Did  you  notice  that answer choice  a is  a  “trick”  answer?  It’s  the  age  of the  oldest friend  four 
years  ago.  Beware!  Test writers  love  to include  “trick”  a nswer choices. 
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17 INTRODUCING 
GEOMETRY 

The mathematical sciences particularly exhibit order, symmetry, 
and limitation; and these are the greatest forms of the beautiful. 

—ARISTOTLE, Greek philosopher (384 b.c.e.–322 b.c.e.) 

LESSON SUMMARY 
The three geometry lessons in this book provide a quick review of 
the fundamentals, designed to familiarize you with the most com
monly used—and tested—topics. This lesson examines some of 
the fundamentals of geometry—points, lines, planes, and angles— 
and provides you with the definitions you’ll need for the other two 
lessons. 

Geometry typically represents only a small portion of the questions asked on most standardized 
math tests. The geometry questions included tend to cover the basics: points, lines, planes, angles, 
triangles, rectangles, squares, and circles. You may be asked to determine the area or perimeter of a 

particular shape, the measure of an angle, the length of a line, and so forth. Some word problems may also in
volve geometry. And, as the word problems will show, geometry problems also arise in real life situations. 
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– –INTRODUCING GEOMETRY
 

Points, Lines, and Planes 

What Is a Point? 
A point has position but no size or dimension. 
It is usually represented by a dot named with 
an uppercase letter: ∑ A 

What Is a Line? 
A line consists of an infinite number of points that 
extend endlessly in both directions. 

A line can be named in two ways: 

1. by a letter at one end (typically in lowercase): l 

l 
A B 

2.  by two  points  on the  line:! AB"# or!BA"# 

The following terminology is frequently used on 
math tests: 

■	 Points are collinear if they lie on the same line. 
Points J, U, D, and I are collinear. 

l 
J U D I 

■	 A line segment is a section of a line with two 
endpoints. The following line segment is indi
cated as A!.!B

A	 B 

■	 The midpoint is a point on a line segment that 
divides it into two line segments of equal 
length. M is the midpoint of line segment A!.!B

A M B 

■	 Two  line  segments  of  the  same  length are  said 
to  be  congruent.  Congruent line  segments  are 
indicated  by the  same  mark on each line  seg
ment. !E!Q and Q !!U are  congruent. U !!A and A!!L 
are  congruent.  Because  each pair of  congruent 
line  segments  is  marked  differently,  the  four 
segments  are  NOT congruent to  each o ther. 

•	 l • l • ll • ll • 
E Q U A L 

■	 A line segment (or line) that divides another 
line segment into two congruent line segments 
is said to bisect it. X! bisects A!.!Y !B

X• 

• ll	 ll • 
A	 B 

• 
Y 

What Is a Plane? 
A plane is a flat surface with no thickness. Although a 
plane extends endlessly in all directions, it is usually 
represented by a four- sided figure and named by an 
uppercase letter in a corner of the plane: K. 

Points are coplanar if they lie on the same plane. 

K 

•A 
•B 

Points A and B are coplanar. 

Angles 

What Is an Angle? 
An angle is formed when two lines meet at a point: 
The lines are called the sides of the angle, and the 
point is called the vertex of the angle. 

The symbol used to indicate an angle is –. 

There are three ways to name an angle: 
1.	 by the letter that labels the vertex: –B 
2.	 by the three letters that label the angle: –ABC 

or –CBA, with the vertex letter in the middle 
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INTRODUCING GEOMETRY
 

3. by the number inside the vertex: –1 

A 

1B C 

An angle’s size is based on the opening between 
its sides. Size is measured in degrees (°). The smaller 
the angle, the fewer degrees it has. Angles are classi
fied by size. Notice how the arc (!" ) shows which of 
two angles is indicated: 

Acute angle: less than 90° 

Right angle: exactly 90° 

The little box indicates a right angle. A right angle is 

formed by two perpendicular lines. (Perpendicular 

lines are discussed at the end of the lesson.) 

Straight angle: exactly 180° 
180° 

• 

Obtuse angle: more than 90° and less than 180° 

Since  bisect means  to cut into two congruent 
pieces,  an  angle bisector cuts  an  angle  into 
two equal angles. 

Example 

–— OX is  angle  bisector to –TOY if –TOX @ –XOY. 

Practice 
Classify and  name  each ang le. 

______ 1. 

x 

______ 2. C 

L ______ 3. 

K 

J 

X ______ 4. 

Y 
• 

Z 

Congruent Angles 
When two angles have the same degree measure, they 
are said to be congruent. 

Congruent angles are marked the same way. 
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The symbol @ is used to indicate that two angles are 
congruent: –A @ –B; –C @ –D. 

A B 

C D 

Complementary, Supplementary, and 
Vertical Angles 
Names are given to three special angle pairs, based on 
their relationship to each other: 

1.	 Complementary angles: Two angles whose sum 
is 90°. 

–ABD and –DBC are complementary angles. 

Hook 
To prevent confusing complementary and 
supplementary: 

C comes  before  S in the  alphabet,  and  90 comes 
before  180. 

Complementary !  90° 
Supplementary !  180° 

Sometimes  more  than  two angles  are  com
bined  to form a  straight angle.  When  this  oc
curs,  the  sum of all the  angles  is  180°.  

–1 " –2 "  –3 ! 180º 

3. Vertical  angles:  Two  angles  that are  opposite 
each other when two  lines  cross. 
Two  sets  of  vertical  angles  are   formed: 

–ABD is the complement of –DBC, and vice versa. 

A 

D –1 and –3 
–2 and –4 

Vertical  angles  are   congruent. 
When two  lines  cross,  the  adjacent angles 

(that is,  angles  that share  a side  and  are  “next to 
each other”)  are  supplementary and  the  sum of 
all  four angles  is   360°. 

CB 

2. Supplementary  angles:  Two  angles  whose  sum 
is  180°. 

–ABD and –DBC are supplementary angles. 

–ABD is the supplement of –DBC, and vice versa. 

1 
3 

4  2  

BA C 

D 
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– –INTRODUCING GEOMETRY
 

Angle-Pair Problems 
Angle- pair problems tend to ask for an angle’s com
plement or supplement. 

Example 
If –A ! 35°, what is the 
measure of its complement? 
To find an angle’s 
complement, subtract it 
from 90°: 90° # 35° ! 55° 
Check: Add the angles to be sure their sum is
 90°. 

Example 
If –A ! 35°, what is the 
measure of its supplement? 
To find an angle’s 
supplement, subtract it 
from 180°: 180° # 35° ! 145° 
Check: Add the angles to be sure their sum is
 180°. 

Example 
If –2 ! 70°, what are the sizes of the other 
three angles? 

Solution 
1.	 –2 @ –4 because they’re vertical angles.
 

Therefore, –4 ! 70°.
 
2.	 –1 and –2 are adjacent angles and therefore 

supplementary. 
Thus, –1 ! 110° (180° # 70° !  110°). 

3.	 –1 @ –3 because they’re also vertical angles. 
Therefore, –3 ! 110°. 
Check: Add the angles to be sure their sum is
 360°. 

1 
3 

4  2  

To solve geometry problems more easily, draw a 
picture if one is not provided. Try to draw the picture 
as close to scale as possible. If the problem presents 
information about the size of an angle or line seg
ment, label the corresponding part of your picture to 
reflect the given information. As you begin to find the 
missing information, label your picture accordingly. 

Practice 

5. What is the complement of a 37° angle? 
What is its supplement? 

6. What is the complement of a 45° angle? 
What is its supplement? 

7. What is the complement of a 1.01° 
angle? 

38. What is the supplement of a 150$$° 4
angle? 

9. What is the supplement of a 152° 
angle? 

10. In order to paint the second story of his 
house, Alex leaned a ladder against the 
side of his house, making an acute an
gle of 58° with the ground. Find the 
size of the obtuse angle the ladder made 
with the ground. 

58° 
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– –INTRODUCING GEOMETRY
 

11. Confusion Corner is an appropriately 
named intersection that confuses driv
ers unfamiliar with the area. Referring 
to the following street plan, find the 
size of the three angles –A, –B, –C. 

70° 

20% 

A 

C 

B 

Special Line Pairs 

Parallel Lines 
Parallel lines lie in the same plane and don’t cross at 
any point: 

The arrowheads on the lines indicate that they are 
parallel. The symbol " is used to indicate that two 
lines are parallel: l " m. 

A transversal is a line that crosses two parallel lines. 
Line t is a transversal. 

tt 

11 2  >ll	 >
3 4  

5 6  >mm	 >
7 8  

When two parallel lines are crossed by a trans
versal, two groups of four angles each are formed. 
One group consists of –1, –2, –3, and –4; the other 
group contains –5, –6, –7, and –8. 

The angles formed by the transversal crossing 
the parallel lines have special relationships: 

■	 The four obtuse angles are congruent: –1 @ –4 
@ –5 @ –8 

■	 The four acute angles are congruent: –2 @ –3 @ 
–6 @ –7 

■	 The sum of any one acute angle and any one ob
tuse angle is 180° because the acute angles lie on 
the same line as the obtuse angles. 

Hook 
As a memory trick, draw two parallel lines and 
cross them with a transversal at a very slant 
angle. All you have to remember is that there 
will be exactly two sizes of angles. Since half the 
angles will be very small and the other half will 
be very large, it should be clear which ones are 
congruent. The placement of the congruent 
angles will be the same on every pair of parallel 
lines crossed by a transversal. 

> 

> 

Perpendicular Lines 
Perpendicular lines lie in the same plane and cross to 
form four right angles. 

The little box where the lines cross indicates a 
right angle. Because vertical angles are equal, and the 
sum of all four angles is 360°, each of the four angles 
is a right angle. However, only one little box is 
needed to indicate this. 
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The  symbol  ^ is  used  to  indicate  that two  lines 
are  perpendicular:  

15. 

!AB"# ^ !CD"#. 

>107°
 

73° 

A 

D 16. 

B
 

50° 
Don’t be  fooled  into  thinking  two  lines  are 

perpendicular just because  they look perpendicular. 
The  problem must indicate  the  presence  of  a right 
angle  (by stating  that an angle  measures  90°  or by the 
little  right-angle  box  in a corresponding  diagram),  or 
you  must be  able  to  prove  the  presence  of  a 90°  ang le. 

73° 

Practice 17. 
Determine the size of each missing angle. 

28° 

>>

>> 120° 

32° 

47°>> 

13. 

89° 

12.
 

14. 

43° 

43° 
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Make  it a  point to notice  acute,  right,  obtuse, 
and  straight angles  throughout the  day.  For 
instance,  check  out a  bookcase.  What is  the 
size  of the  angle  formed  by  the  shelf and  the 
side  of the  bookcase?  Is  it an  acute,  obtuse, 
or right angle?  Imagine  that you  could  bend 
the  side  of the  bookcase  with  your bare 
hands.  How many  degrees  would  you  have  to 
bend  it to create  an  acute  angle?  How about 
a  straight angle?  Take  out a  book  and  open 
it.  Form the  covers  into an  acute  angle,  a 
right angle,  or a  straight angle. 

Answers 

1. –x is an acute angle (less than 90°). 
2. –C is a right angle (90°). 
3. –JKL, –LKJ, or –K, and is obtuse (greater 

than 90° and less than 180°) 
4. –XYZ or –ZYX, and is a straight angle (exactly 

180°) 
5. Complement = 53°, Supplement = 143° 
6. Complement = 45°, Supplement = 135° 
7. 88.99° 
8. 29
1 °$4 
9. Supplement = 28° 

10. The ladder made a 122° angle with the ground. 
11. 

90° 70° 20° 

20% 160° 

12. 

13. 

> >
 

90° 
90° 90° 

90° 
90° 

89° 

90° 

91° 
91° 89° 

89° 91° 
91° 89° 

>> 

>> 

> >
120° 60° 

60° 120° 
120° 60° 
60° 120° 

120° 60° 
60° 120° 

120° 60° 
60° 120° 

Note: The horizontal lines may look parallel, but 
they’re not; because of the angles formed when 
they transverse, the parallel lines are not 
congruent. 
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14. 16. 
47° 

47°43°137° 
43° 

43°
 
43° 47°
 

133°
 
137° 133° 47°
 50° 

57° 
Note:  Because  the  43°  angles  are  congruent,  the 
horizontal  lines  are  parallel. 

73° 
73° 57°

50° 

15.
 

> 

> 

107° 
107°

73° 

73° 

107° 
107°73° 

73° 

107° 
107°73°

73° 
28° 

30°Note: All three lines are parallel. 
32° 

17. 

47° 

47°43° 
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18 POLYGONS 
AND TRIANGLES 

Geometry existed before the creation. 

—PLATO, classical Greek philosopher (427 b.c.e.–347 b.c.e.) 

LESSON SUMMARY 
After introducing polygons, this geometry lesson reviews the con
cepts of area and perimeter and finishes with a detailed explo
ration of triangles. 

We’re surrounded by polygons of one sort or another, and sometimes, we even have to solve math 
problems involving them. Furthermore, geometry problems on tests often focus on finding the 
perimeter or area of polygons, especially triangles. So this lesson introduces polygons and shows 

you how to work with triangles. The next lesson deals with rectangles, squares, and circles. It’s important to have a 
firm understanding of the concepts introduced in the previous lesson as they’re used throughout this lesson. 
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Polygons Practice 
Determine  which  of  the  following  figures  are  polygons, 
and  name  them.  Why aren’t the  others   polygons? What  Is  a   Polygon? 

A polygon is  a closed,  planar (flat)  figure  formed  by 
three  or  more  connected  line  segments  that  don’t  cross 
each  other.  Familiarize yourself  with  the following 
polygons;  they  are  the  three  most  common  polygons 
appearing  on tests—and  in real- life  situations. 

1. 

Triangle 
2. 

heig ht 

base

! ! 
3. 

Three - sided polygon 

Square 

4 

4. 

4 4 

4 
5. 

Four- sided polygon with four right angles: All sides 
are congruent (equal), and each pair of opposite sides 
is parallel. 

6. 
Rectangle 

8 

4 4 

8 

Four- sided polygon with four right angles: Each 
pair of opposite sides is parallel and congruent. 
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POLYGONS AND TRIANGLES

Perimeter
 

Perimeter is the distance around a polygon. The word 
perimeter is derived from peri, which means around 
(as in periscope and peripheral vision), and meter, 
which means measure. Thus, perimeter is the measure 
around a figure. There are many everyday applica
tions of perimeter. For instance, a carpenter measures 
the perimeter of a room to determine how many feet 
of ceiling molding she needs. A farmer measures the 
perimeter of a field to determine how many feet of 
fencing he needs to surround it. 

Perimeter is measured in length units, like feet, 
yards, inches, meters, and so on. 

To find the perimeter of a polygon, 
add the lengths of the sides. 

Don’t include  any  segments  inside the  figure 
when  computing  its  perimeter. 

The notion of perimeter also applies to a circle; 
however, the perimeter of a circle is referred to as its 
circumference. (Circles are covered in Lesson 19.) 

Practice 
Find the perimeter of each polygon. 

7. 5"3"

6" 

8. 4"4"

2" 

2"3" 

5" 

9. 

3' 

5' 

Example 
Find the perimeter of the following polygon: 

2"10. 
3" 2"2" 

4" 7" 1" 

1" 

2" 
Solution 
Write down the length of each side and add: 

3  inches 
2  inches 
7  inches 
4  inches 

+ 2  inches
18  inches
 

2" 

2" 

1" 

1" 
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–   –POLYGONS AND TRIANGLES
 

11. 
3(–)" 
4

Word  Problems 

12. Maryellen has cleared a 10- foot by 6
foot rectangular plot of ground for her 
herb garden. She must completely en
close it with a chain - link fence to keep 
her dog out. How many feet of fencing 
does she need, excluding the 3- foot 
gate at the south end of the garden? 

13. Terri plans to hang a wallpaper border 
along the top of each wall in her square 
dressing room. Wallpaper border is 
sold only in 12- foot strips. If each wall 
is 8 feet long, how many strips should 
she buy? 

Area 

Area is the amount of space taken by a figure’s sur
face. Area is measured in square units. For instance, a 
square that is 1 unit on all sides covers 1 square unit. 
If the unit of measurement for each side is feet, for 
example, then the area is measured in square feet; 
other possibilities are units like square inches, square 
miles, square meters, and so on. 

1 


1 1 

1 

You could measure the area of any figure by 
counting the number of square units the figure occu
pies. The following two figures are easy to measure 
because the square units fit into them evenly, while 
the second two figures are more difficult to measure 
because the square units don’t fit into them evenly. 

5  square  units  of  area 

9  square  units  of  area 
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POLYGONS AND TRIANGLES
 

Because it’s not always practical to measure a 
particular figure’s area by counting the number of 
square units it occupies, an area formula is often 
used. As each figure is discussed, you’ll learn its area 
formula. Although there are perimeter formulas as 
well, you don’t really need them (except for circles) if 
you understand the perimeter concept: It is merely 
the sum of the lengths of the sides. 

Triangles 

What Is a Triangle? 
A triangle is a polygon with three sides, like those 
shown here: 

The symbol used to indicate a triangle is !. 
Each vertex—the point at which two lines meet—is 
named by a capital letter. The triangle is named by 
the three letters at the vertices, usually in alphabetical 
order: !ABC. 

B 

y x 

A Cz 

There are two ways to refer to a side of a 
triangle: 

■	 by the letters at each end of the side: AB 
■	 by the letter—typically a lowercase letter— next 

to the side: y 

There are two ways to refer to an angle of a 
triangle: 

■	 by the letter at the vertex: –A 
■	 by the triangle’s three letters, with that angle’s 

vertex letter in the middle: –BAC or –CAB 

The  sum of any  two sides  of a  triangle  must 
always  be  greater than  the  third  side.  There
fore,  the  following  could  not be  the  lengths 
of the  sides  of a  triangle:  4-7- 12. 
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POLYGONS AND TRIANGLES 

Practice	 Hook 

Name  the  triangle,  the  marked  angle,  and  the  side  op-
posite  the  marked   angle. 

Think of the “I” sound in isosceles as two equal 
eyes, which almost rhymes with 2 equal sides. 

Scalene  Triangle 14. A 
■ no congruent sides 
■ no congruent angles 

C
 B
 

15. Y 

( 

X	 Z 

Types of Triangles 
A triangle can be classified by the size of its angles 
and sides. 

Equilateral Triangle 
■	 3 congruent angles, each 60° 
■	 3 congruent sides 

Hook 
The word equilateral comes from equi, 
meaning equal, and lat, meaning side. Thus, all 
equal sides. 

ll 

l 

Right Triangle 
■	 1 right (90°) angle, the largest angle in the triangle 
■	 Side opposite the right angle is the hypotenuse, 

the longest side of the triangle. (Hook: The 
word hypotenuse reminds us of hippopotamus, a 
very large animal.) 

leg hypotenuse 

leg 

■ The other two sides are called legs. 
■	 A right triangle may be isosceles or scalene. 

Practice 
Classify each triangle  as  equilateral,  isosceles,  scalene, 
or right.  Remember,  some  triangles  have  more  than 
one   classification. 

16. 

l 

Isosceles Triangle 
■	 2  congruent angles,  called  base  angles;  the  third 

angle  is  the  vertex  angle. 17.

■	 Sides opposite the base angles are congruent. 
■	 An equilateral triangle is also isosceles. 

( 

ll 
( 
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POLYGONS AND TRIANGLES

18.


19.
 

l 

l

( 

l 

l 

( 

The height must be perpendicular to the base. As 
such, it might NOT be one of the actual sides of 
the triangle. 

Area of a Triangle 
To find the area of a triangle, use this formula: 

area = 1
!! (base ! 2 height)

Although any side of a triangle may be called its 
base, it’s often easiest to use the side on the bottom. 
To use another side, rotate the page and view the tri
angle from another perspective. 

A triangle’s height (or altitude) is represented 
by a perpendicular line drawn from the angle oppo
site the base to the base. Depending on the triangle, 
the height may be inside, outside, or on the legs of the 
triangle. Notice the height of the second triangle: We 
extended the base to draw the height perpendicular 
to the base. The third triangle is a right triangle: One 
leg may be its base and the other its height. 

height 

base 

height 

base base 
extension 

height 

base 

Hook 
Think of a triangle as being half a rectangle. 
The area of that triangle (as well as the area of 
the largest triangle that fits inside a rectangle) is 
half the area of a rectangle whose sides are the 
base and height of the triangle. 

!
1
2!

!
1
2!

Example 
Find the area of a triangle with a 2- inch base 
and a 3- inch height. 

1. Draw the triangle as close to scale as you can.
2. Label the size of the base and height.

3" 

2"
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3. Write  the  area formula; 
then substitute  the 
base  and  height area 1" !! (base #  height) 2

area 1  (2 # 3) 1" !! " !! # 6 2 2numbers  into  it:
4. The  area of  the 

triangle  is  3 square
inches. area " 3
 

Practice 

20. The base of a triangle is 14 feet long,
and the height is 5 feet. How many
square feet of area is the triangle?

21. If a triangle with 100 square feet of area
has a base that is 20 feet long, how tall
is the triangle?

Find the area of the following triangles. 

22. 

6 

4 

23. 

4 

9
 

24. 

25. 
6 8 

10
 

26.	 5"– 8 

3" 
4 –1 

27.	 11.2 

9.3 

28.
 

1– 33 

1– 42

5 

Triangle Rules 
The following rules tend to appear more frequently 
on tests than other rules. A typical test question fol
lows each rule. 

The sum of the angles in a triangle is 180°: 
"A + "B + "C = 180° 

B 

A C 

170 
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largest angle 

largest side 

shortest 
side 

smallest 
angle 
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Example 
One base angle of an isosceles triangle is 30°. 
Find the vertex angle. 

1.	 Draw a picture of an isosceles triangle. Drawing 
it to scale helps: Since it is an isosceles triangle, 
draw both base angles the same size (as close to 
30° as you can), and make sure the sides oppo
site them are the same length. Label one base 
angle as 30°. 

ll 

30° 30° 

2.	 Since the base angles are congruent, label the 
other base angle as 30°. 

3.	 There are two steps needed to find the vertex 
angle: 
■	 Add the two base angles together: 30° $ 

30° "  60° 
■	 The sum of all three angles is 180°. To find 

the vertex angle, subtract the sum of the two 
base angles (60°) from 180°: 180° % 60° " 
120°
 

Thus, the vertex angle is 120°.
 

Check 
Add all 3 angles together to make sure their 
sum is 180°: 30°$ 30°$ 120° " 180°✔ 

The  longest side  of a  triangle  is  always 
opposite  the  largest angle,  and  the 
smallest side  is  opposite  the  smallest 
angle.  That is  why  in  an  isosceles  trian
gle,  the  two base  angles  are  equal to 
and  opposite  of the  two equal s ides. 

This  rule  implies  that the  second 
longest side  is  opposite  the  second 
largest angle,  and  the  shortest side  is 
opposite  the  smallest a ngle. 

Hook: 
Visualize  a  door and  its  hinge.  The 
more  the  hinge  is  open  (largest an
gle),  the  fatter the  person  who can 
get through  (longest side  is  oppo
site);  similarly,  for a  door that’s  hardly 
open  at all (smallest angle),  only  a 
very  skinny  person  can  get through 
(shortest side  is  opposite). 

Example 
In the following triangle, which side is the 
shortest? 

46° 

A 

C B 
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1.	 Determine  the  size  of  –A,  the  missing  angle,  by 
adding  the  two  known angles,  and  then sub
tracting  their sum from 180°: 

90° $ 46° "  136° 
Thus,  –A is  44°. 180°  % 136° "  44° 

2.	 Since  –A is  the  smallest angle,  side  a (opposite 
–A)  is  the  shortest  side. 

Practice 
Find the missing angles and identify the longest and 
shortest sides. 

29. B 

K30. 

30˚ 

110˚ 
A C 


40° 

ll 

1. Since  the  perimeter is  the  sum of  the  lengths  of 
the  sides,  we  must first find  the  missing  side.  Use 
the  Pythagorean theorem: 32 $ b2 " 52 

2.	 Substitute  the  given sides  
for two  of  the  letters.  
Remember:  Side  c is  
always  the  hypotenuse: 9 $ b2 "  25 

3. To  solve  this  equation,  
subtract  9  from  both  sides: %9    %9 

b2 " 16 
4.	 Then,  take  the  square  root 

of  both sides.  (Note:  Refer 
to  Lesson 20  to  learn 
about square  roots.) !"b2 " !16"
Thus,  the  missing  side  has  
a length of  4 units. b " 4 

5.	 Adding  the  three  sides  
yields  a perimeter of  
12 units: 3 $ 4 $ 5 " 12 

J L 

Y	 

P 

Right Triangles 

c 
a 

b 

Right triangles have a rule of their own. 
Using the Pythagorean theorem, we can 

calculate the missing side of a RIGHT triangle. 
a2 + b2 = c2 

(c refers to the hypotenuse) 

Example 
What is the perimeter of the following triangle? 

53 

a2 $ b2 " c2 

31. 

32. 

45° 

X 

Z 

75° 25° 

N 

M 
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Practice Word  Problems 
Find  the  perimeter and  area of  each triangle.  Hint:
 
Use  the  Pythagorean theorem;  refer to  Lesson 20  if 
you  need  help  with square  roots. 

37. Erin is  flying  a kite.  She  knows  that 260
feet of  the  kite  string  has  been let out.
Also,  a friend  is  240  feet away and
standing  directly underneath the  kite.
How  high off  the  ground  is  the  kite?

33. 

40 

260' 
30 

r 240' r34. 
15 

33. What is the length of a side of an equi
lateral triangle that has the same
perimeter as the following triangle?

12 

35. 13 3 

12 4 

36. 

55 

44 

Sometime  today  you’ll be  bored,  and  doo
dling  is  a  good  way  to pass  the  time.  Doodle 
with  purpose:  Draw a  triangle!  After you  draw 
it,  examine  it closely  to determine  if it’s  an 
equilateral,  isosceles,  scalene,  or right trian
gle.  Try  drawing  another triangle  that is 
greatly  exaggerated  and  quite  different from 
the  first one  you  drew,  and  then  identify  its 
type.  Now draw a  polygon  and  see  how inter
esting  your doodle  page  has  become!  Prac
tice  with  these  shapes  until you  know them 
all by  heart. 
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Answers 20. 35  square  feet 
21. 10 feet 
22. 12  square  u nits 
23. 18  square  units 
24. 3  square  units 
25. 24  square  u nits 
26.
 35

!!!! square  u nits 64
27. 4.928  square  u nits 
28. 3
3 

!! square  u nits 4
29. The  measure  of  –C (also  called  –ACB or 
–BCA)  is  40°.  The  longest side  is B""C,  and  the 
shortest side  is  A""C.

30. –J = –L = 70°.  Longest sides  are "J"K and K ""L. 
Shortest side  is "J"L. 

31. Y = 45°.  Longest side  is X""Y.  Shortest sides  are
 X"Z" and Y "Z".

32. –N = 80°.  Longest side  is M""P.  Shortest side  is
 M""N.

1. yes, square 
2. no, not a closed figure 
3. no, one side is curved 
4. yes, triangle 

6. no, not flat (it’s three- dimensional) 
5. no, line segments cross 

7. 14 in. 
8. 20 in. 
9. 16 in. 

10. 24 in. 
11. 9 in. 
12. 29 ft. (The perimeter is 32 feet; subtract 3 feet 

for the gate.) 
13. 3 strips (There will be 4 feet of border left 

over.) 
14. The triangle is named !ABC. The marked 

angle is –B or –ABC or –CBA. The opposite 
side is A"."C

15. The triangle is named !XYZ. The marked 
angle is –Y or –XYZ or –ZYX. The opposite 
side is X"."Z

16. right, scalene 
17. equilateral, isosceles 
18. isosceles 
19. isosceles, right 

33. The perimeter is 120, and the area is 600. 
34. The perimeter is 36, and the area is 54. 
35. The perimeter is 30, and the area is 30. 
36. The perimeter is 18, and the area is 12. 
37. 100 feet 
38. 4 units. The hypotenuse of the triangle shown 

is 5, making its perimeter 12. Since all three 
sides of an equilateral triangle are the same 
length, the length of each side is 4 units 
(12 ∏ 3 " 4). 
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19 QUADRILATERALS 
AND CIRCLES 

Geometry is not true, it is advantageous. 

—HENRI POINCARÉ, French mathematician (1854–1912) 

LESSON SUMMARY 
The final geometry lesson explores three quadrilaterals— rectangles, 
squares, and parallelograms— as well as circles in detail. Make sure 
you have a firm understanding of the concepts introduced in the 
two previous lessons, as many of them appear in this lesson. 

You’ve  nearly finished  this  fast review  of  geometry.  All  that’s  left are  the  common four-  sided  figures 
and  circles.  You’ll  learn to  find  the  perimeter and  area of  each,  and  then you’ll  be  equipped  with the 
most common geometric concepts  found  on math tests  and  in real-life  problems. 
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RECTANGLE SQUARE  PARALLELOGRAM 

SIDES The  horizontal sides don’t  
have  to  be  the  same  size  
as the  vertical sides. 

All four  sides are  the  
same  size. 

The  horizontal sides don’t  
have  to  be  the  same  size  
as the  vertical sides. 

ANGLES All the  angles are  right  
angles. 

All the  angles are  right  
angles. 

The  opposite  angles are  the  same 
size,  but  they don’t  have  to  be  
right  angles.  (A  rectangle  leaning  
to  one  side  is a  parallelogram.) 

4 

4 

QUADRILATERALS AND CIRCLES
 

Quadrilaterals 

What Is a Quadrilateral? 
A quadrilateral is four- sided polygon. The following 
are the three quadrilaterals that are most likely to ap
pear on exams (and in real-life situations): 

Rectangle 

12 

12
 

4 

Square 

4 

4 

Parallelogram 

12 

6  6 

12
 

These quadrilaterals have something in common be

sides having four sides: 

■ Opposite sides are the same size and parallel. 
■ Opposite angles have the same measure. 

However, each quadrilateral has its own dis
tinguishing characteristics as given in the following 
table. 

4
 

QUADRILATERALS 
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The naming conventions for quadrilaterals are simi
lar to those for triangles: 

■	 The figure is named by the letters at its four cor
ners, usually in alphabetic order: rectangle 
ABCD. 

■	 A side is named by the letters at its ends: side 
AB. 

■ An angle is named by its vertex letter: –A. 

The sum of the angles of a quadrilateral is 360°: 
–A � –B � –C � –D =  360° 

A B 

D C 

Practice 
True or false? 

1. All squares are also rectangles. 

Shortcut:  Take advantage of the fact that the opposite 
sides of a rectangle and a parallelogram are equal: 
Just add two adjacent sides and double the sum. Sim
ilarly, multiply one side of a square by four. 

Practice 
Find the perimeter of each quadrilateral. 

5. Rectangle 

8 in. 

3 in. 

6. Square 

5 cm 

7. Parallelogram 

2. All rectangles are also squares. 3
!!4 ft. 

3. All quadrilaterals have opposite sides of 
equal length. 

ft.1
!!2

4. All squares and rectangles are also 
parallelograms. 

Perimeter of a Quadrilateral 
Do you remember the definition of perimeter intro
duced in the previous lesson? Perimeter is the distance 
around a polygon. To find the perimeter of a quadri
lateral, follow this simple rule: 

Perimeter = Sum of all four sides 

Word  Problems 

8. What is the length of a side of a square 
room whose perimeter is 58 feet? 
a. 8 ft. 
b. 14 ft. 
c.	 14.5 ft. 
d. 29 ft. 
e.	 232 ft. 
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QUADRILATERALS AND CIRCLES

9. The length of a rectangle is ten times as
long as its height. If the total perimeter
of the rectangle is 44 inches, what are
the dimensions of the rectangle?
a. 1 inch by 10 inches
b. 2 inches by 20 inches
c. 4 inches by 40 inches
d. 4 inches by 11 inches
e. 2 inches by 22 inches

Area of a Quadrilateral 
To find the area of a rectangle, square, or parallelo
gram, use this formula: 

Area = base X height 

The base is the length of the side on the bottom. 
The height (or altitude) is the length of a perpendicu
lar line drawn from the base to the side opposite it. 
The height of a rectangle and a square is the same as 
the size of its vertical side. 

Rectangle 

height 

base 

Square 

height 

base 

A parallelogram’s  height is  not necessarily  the 
same  as  the  size  of its  vertical side  (called  the 
slant  height);  it is  found  instead  by  drawing  a  per
pendicular line  from the  base  to the  side  opposite 
it—the  length  of this  line  equals  the  height of the 
parallelogram. 

slant 
height height 

base 

The area formula for the rectangle and square may 
be expressed in an equivalent form as: 

Area = length X width 

Example 
Find the area of a rectangle with a base of 4 
meters and a height of 3 meters. 

1. Draw the rectangle as close to scale as possible.
2. Label the size of the base and height.
3. Write the area formula A = b X h; then substi

tute the base and height numbers into it:
A = 4 X 3 = 12
Thus, the area is 12 square meters.

3 

4 
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 TIP	 

Remember,  a  square  is  a  special type  of 
quadrilateral with  four equal sides,  so Area  = 
side  X side  or A = s 2 . 

Word  Problems 

13. Tristan is laying 12-inch by 18-inch tiles 
on his kitchen floor. If the kitchen 
measures 15 feet by 18 feet, how many 
tiles does Tristan need, assuming there’s 
no waste? (Hint: Do all your work in 
either feet or inches.) 

Practice 
Find  the  area of  each  quadrilateral. 

a. 12 
b. 120 
c. 180 

10. 8.5" d. 216 
e.  270 

14. One  can of  paint covers  200  square  feet. 
How  many cans  will  be  needed  to  paint 
the  ceiling  of  a room that is  32  feet long 
and  25  feet wide? 

2" 

11. 21
!!2 mm 

Circles 

2!
1
2! mm We can all recognize a circle when we see one, but its 

definition is more technical than that of a quadrilat
eral. A circle is a set of points that are all the same dis
tance from a given point called the center. 

12. 12 ft. 

5 ft. 

3 ft. 

•center 

You are likely to come across the following 
terms when dealing with circles: 

Radius:	 The distance from the center of the circle to 
any point on the circle itself. The symbol r 
is used for the radius. 

Diameter:	 The length of a line that passes across a 
circle through the center. The diameter 
is twice the size of the radius. The sym
bol d is used for the diameter. 
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• 7 in. diameter 

radius 

Circumference 
The circumference of a circle is the distance around 
the circle (comparable to the concept of the perimeter 
of a polygon). To determine the circumference of a 
circle, use either of these two equivalent formulas: 

Circumference = 2'r
 
or
 

Circumference = 'd
 

The formulas should be written out as: 
2 X ' X r or  ' X d 

It helps to know that: 

■	 r is the radius 
■	 d is the diameter 

22
■	 ' is approximately equal to 3.14 or 227 

Note: Letters of the Greek alphabet, like ' (pi), are of
ten used in math formulas. Perhaps that’s what makes 
math seem like Greek to some people! In the case of 
the circle, you can use ' as a “hook” to help you rec
ognize a circle question: A pie is shaped like a circle. 

Example 
Find the circumference of a circle whose radius 
is 7 inches. 

1.	 Draw this circle and write the radius version of 
the circumference formula (because you’re 
given the radius): C = 2'r 

2.	 Substitute 7 for the radius: C = 2 X ' X 7 

3.	 On a multiple - choice  test,  look at the  answer 
choices  to  determine  whether to  use  ' or the 
value  of ' (decimal  or fraction)  in the  f ormula. 
If  the  answer choices  don’t include  ',  substitute 
22	
22   ltiply:  C =7	 or 3.14 for ' and mu 2 22X 22 X7 7;
C = 44
 
C = 2 X 3.14 X 7;  C = 43.96
 
If  the  answer choices  include  ',  just multiply:
 
C = 2 X ' X 7;  C = 14'
 

All the answers—44 inches, 43.96 inches, and 
14' inches—are considered correct. 

Example 
What is the diameter of a circle whose 
circumference is 62.8 centimeters? Use 3.14 
for '. 

1.	 Draw a circle with its diameter and write the di
ameter version of the circumference formula 
(because you’re asked to find the diameter): 
C = ' d 

2.	 Substitute  62.8  for  the  circumference,  3.14  for 
', and  solve  the  equation. 
62.8 = 3.14 X d
  
The  diameter  is  20 centimeters. 

62.8 = 3.14 X 20 

• 
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Before  beginning  any  problems  that involve 
circles,  look  at your answer choices  to see  if 
they  are  written  in  decimal form or in  ' form. 
Sometimes  it’s  best to convert ' to 3.14,  and 
other times  it’s  best just to keep  it as  '. 

Practice 
Find the circumference: 

15. 

• 3 in. 

Find the radius and diameter: 

16. 

•7 ft. 

17.
 

Circumference = 10' ft. 

18. 

Circumference = 8 m 

Word  Problems 

19. If a can is 5 inches across the top, how 
far around is it? 
a. 2' 
b. 2.5' 
c. 3' 
d. 5' 
e. 15' 

20. What is the radius of a tree whose round 
trunk has a circumference of 6 feet? 

6a. 2'2 

b. 6' 
3c. 22' 

d. 3' 
e. 12' 

21. Find the circumference of a water pipe 
whose radius is 1.2 inches. 
a. 1.2' in. 
b. 1.44' in. 
c. 2.4' in. 
d. 12' in. 
e. 24' in. 

22. What is the radius of a circle whose 
circumference is 8' inches? 
a. 2 in. 
b. 2' in. 
c. 4 in. 
d. 4' in. 
e. 8 in. 

23. What is the circumference of a circle 
whose radius is the same size as the side 
of a square with an area of 9 square 
meters? 
a. 3' m 
b. 6 m 
c. 3' m 
d. 6' m 
e. 9' m 
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QUADRILATERALS AND CIRCLES

Area of a Circle 
The area of a circle is the space its region occupies. To 
determine the area of a circle, use this formula: 

Area = 'r2

The formula can be written out as ' X r X r. 

Hook 
To avoid confusing the area and circumference 
formulas, just remember that area is always 
measured in square units, as in 12 square yards 
of carpeting. This will help you remember that 
the area formula is the one with the squared 
term in it. 

Example 
Find the area of the following circle, rounded to 
the nearest tenth. 

Example 
What is the diameter of a circle whose area is 
9' square centimeters? 

• 

1. Draw a circle with its diameter (to help you re
member that the question asks for the diame
ter); then write the area formula.

2A = 'r
2. Substitute 9' for the area and solve the equa

tion:
9' = 'r 2

9 = r 2

Since the radius is 3 centimeters, the diameter is 
6 centimeters. 

3 = r 

• 2.3 in.

r2 does  not mean  2  X r .  It means  r X r . 

21. Write the area formula: A = 'r	 Practice 
2. Substitute 2.3 for the radius: A = ' X 2.3 X 2.3 Find  the   area. 

3. On a multiple-  choice  test,  look at the  answer
choices  to  determine  whether to  use  ' or the
value  of ' (decimal  or fraction)  in the  f ormula.
If  the  answers  don’t include  ',  use  3.14  for '

(because  the  radius  is  a decimal): 

24. 

A = 3.14 X 2.3 X 2.3 
A � 16.6 

If the answers include ', multiply and round: 25. 

A = ' X 2.3 X 2.3 
A � 5.3' 

Both answers—16.6 square inches and  5.3' 
square inches—are  considered  c orrect. 

•!5! in.

•6.1 ft.
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Find the radius and diameter. 

26. 

Area = 49' ft.2 

27. 

2Area = ' m

Word  Problems 

28. What is the area in square inches of the
bottom of a jar with a diameter of 6
inches?
a. 6'

b. 9'

c. 12'

d. 18'

e.  36'

29. James Band is believed to be hiding
within a 5- mile radius of his home.
What is the approximate area, in square
miles, of the region in which he may be
hiding?
a. 15.7
b. 25
c. 31.4
d. 78.5
e. 157 

30. Approximately how many more square
inches of pizza are in a 12-inch diame
ter round pizza than in a 10-inch diam
eter round pizza?
a. 4
b. 11
c. 34
d. 44
e. 138

31. Find the area, in square units, of the
shaded region below.

5
 • 1

5
 

a. 20 � 2'

b. 20 � '

c. 24
d. 25 � 2'

e. 25 � '

32. Farmer McDonald’s silo has an inside
circumference of 24' feet. Which of
the following is closest to the area of
the silo’s floor?
a. 1,800 sq. ft.
b. 450 sq. ft.
c. 150 sq. ft.
d. 75 sq. ft.
e. 40 sq. ft.
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Find  a  thick  book  for this  exercise.  Get a  ruler 
or measuring  tape  and  measure  the  length 
and  width  of the  book.  Write  each  number 
down  as  you  measure.  Determine  the 
perimeter of the  book.  Then,  figure  the  area 
of the  front cover of the  book.  Try  this  with 
several books  of different sizes. 

Answers 

1. True: Squares are special rectangles that have 
four congruent sides. 

2. False: Some rectangles have one pair of 
opposite sides that is longer than the other pair 
of opposite sides. 

3. False: A quadrilateral could have all different 
sides, like so: 

4. True: Squares and rectangles are special 
parallelograms that have four right angles. 

5. 22 in. 
6. 20 cm 
7. 22

1
2 ft. 2

8. c. 
9. b. 

10. 17 sq. in. 
111. 622 sq. mm 4

12. 48 sq. ft. 
13. c. 
14. 4 
15. 6' in. (about 18.8 in.) 
16. 7' ft. or 22 ft. 
17. r = 5 ft.; d = 10 ft. 
18. The  radius  is  4

22 '
 m (about 1.3  m),  and  the 
diameter is  8

22 ' m (about 2.5  m).
 
19. d. 
20. c. 
21. c. 
22. c. 
23. d. 
24. 5' sq. in. (about 15.7 sq. in.) 
25. 9.3025' sq. ft. (about 29.2 sq. ft.) 
26. r = 7 ft.; d = 14 ft. 
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27. r = 1 m; d = 2 m 
28. b. 
29. d. 

30. c. 
31. e. 
32. b. 
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MATH 

Arithmetic is one of the oldest branches, perhaps the very oldest 
branch, of human knowledge; and yet some of its most abstruse 
secrets lie close to its tritest truths. 

—NORMAN LOCKYER, English scientist (1836–1920) 

LESSON SUMMARY 
This  lesson  contains  miscellaneous  math  topics  that don’t fall into 
the  other lessons.  However,  achieving  a  comfort level with  some  of 
these  tidbits  will certainly  support your success  in  other areas,  such 
as  word   problems. 

T his lesson covers a variety of math topics that often appear on standardized tests, as well as in real- life 
situations: 

■ Positive and negative numbers 
■ Sequence of mathematical operations 
■ Working with length units 
■ Squares and square roots 
■ Solving algebraic equations 
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!3 "( (– 5 ) # !2 
!3 " (!5) # !2

!3 " (!5) # !8 
!3 " (!5) # !8 

!3 " (!3) # 0 

RULE EXAMPLE 

ADDITION 

If  both  numbers have  the  same  
sign,  just  add  them.  The  
answer  has the  same  sign  as 
the  numbers being   added. 

If  both  numbers have  different  
signs,  subtract  the  smaller  
number  from the  larger.  The  
answer  has the  same  sign  as 
the  one  whose  numeral is larger. 

If  both  numbers are  the  same  
but  have  opposite  signs,  the  
sum is  zero. 

 TIP 

MISCELLANEOUS MATH
 

Positive and Negative Numbers 

Positive and negative numbers, also called signed 
numbers, can be visualized as points along the num
ber line: 

Numbers  to  the  left of  0  are  negative and  those  to  the 
right are  positive.  Zero  is  neither negative  nor posi-
tive. If  a number is  written without a sign,  it is  as
sumed  to  be  positive.  On the  negative  side  of  the 
number line,  numbers  further to  the  left are  actually 
smaller.  For example,  !5  is  less than !2.  You  come 
into  contact with negative  numbers  more  often than 
you  might think;  for example,  very cold  temperatures 
are  recorded  as  negative   numbers. 

As you move to the right along the number line, 
the numbers get larger. Mathematically, to indicate 
that one number, say 4, is greater than another num
ber, say !2, the greater than sign “>” is used: 

SUBTRACTION 

4 > !2 

Conversely, to say that !2 is less than 4, we use the less 
than sign, “<”: 

!2 < 4 

To  subtract  one  number  from another,  change  the  sign  
of  the  number  to  be  subtracted,  and  then  add  as 
 above. 

!3 ! (!5( # 
!3 " (!5) # !2 
!3 ! (!5( # 
!3 " (!5) # !8 
!3 ! (!5) # 
!3 " (!5( # !2 

!5 !4 !3 !2 !1 0 !1 !2 !3 !4 !5 
< > 

Arithmetic with Positive and 
Negative Numbers 
The following table illustrates the rules for doing 
arithmetic with signed numbers. Notice that when a 
negative number follows an operation (as it does in 
the second example), it is enclosed in parentheses to 
avoid confusion. 

Sometimes  subtracting  with  negatives  can  be 
tricky.  Remembering  “ keep-s witch-s witch” 
can  be  a  helpful way  to recall that you  should 
keep the  first sign  the  same,  switch the  mi
nus  to a  plus,  and  switch the  sign  of the  third 
 term. 

Examples:  –5  – 4  would  become  –5  + 
–4,  and  27  – (–9)  would  become  27  +  9 
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 TIP	 

RULE	 EXAMPLE Practice 
MULTIPLICATION	 Use  the  previous  table  to  help  you  solve  these  prob

lems  with signed   numbers. 
Multiply the  numbers together.  
If  both  numbers have  the  same  
sign,  the  answer  is positive;  
otherwise,  it  is  negative. 
If  at  least  one  number  is zero,  
the  answer  is  zero.	 

!3 $ ( ! 5) #  !15
!3 $ ( !5) #  !15
!3 $ ( ! 5) #  !15
!3 $ ( !5) #  !15
!3 $ ( !0) #  !01

1. 2 " ( ! 3) #?

2. !2 " ( ! 3) # ?

3. 4 ! ( ! 3) #?

4. !8.5  ! ( !1.7)   # ?

5. !4 $ ( ! 7) # ?

6. !8 ∏ 4 #?

7. 9 ∏ ( ! 1.2)   #?

8. 3!%% !5 1 #?

9. 5
%%  7 $ ( !%% #7 10) ?

10. (– 8 2
%% %3) ∏ ( !%9) # ?

11. (–31  1
%%) ÷ (–5%%4 8)

12. 43 4
%% $ (–2%%8 5)

13. (–0.001)  ÷ (0.00001)

14. (– 16  2
%%%%) – (–3%%5 5)

DIVISION 

Divide  the  numbers.  If  both  
numbers have  the  same  sign,  
the  answer  is positive;  otherwise,  
it  is  negative.	 

!15 ∏ ( !3( # !5
!15 ∏ ( !3) # !5
!15 ∏ ( !3) # !5
!15 ∏ (!  3) # !5

If  the  top  number  is zero,  the  
answer  is  zero. 

0 ∏  3 # 0 

You cannot divide by zero. 

To help  remember the  sign  rules  of multipli-
cation,  think  of the  following:  Let being on 
time/starting  on  time be  metaphors  for a 
positive  number and  being late/starting late 
be  metaphors  for a  negative   number. 

Being  on  time  to something  that starts  on 
time  is  a  good  thing.  (+ $ + = +) 

Being late to something that starts on time 
is  a  bad  thing.  (– $ + = –) 

Being on time to something that starts late 
is  a  bad  thing  (because  you’ll have  to 
wait around).  (+ $ – = –) 

Being  late  to something  that starts  late  is  a 
good  thing  (because  now you’re  on 
time!).  (– $ – = +) 
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Sequence of  Operations
 

When an expression contains more than one opera-
tion—like 2 " 3 $ 4—you need to know the order in 
which to perform the operations. 

Here is the agreed-upon order in which to perform 
calculations: 

1.	 Parentheses Evaluate everything inside paren
theses before doing anything else. 

2.	 Exponents Next, evaluate all exponents. 
3.	 Multiplication and Division Go from left to 

right, performing each multiplication and divi
sion as you come to it. 

4.	 Addition and Subtraction Go from left to 
right, performing each addition and subtraction 
as you come to it. 

Hook 
The following sentence can help remind you of 
this order of operations: Please excuse my dear 
Aunt Sally. 

For example,  if  you  add  2  to  3  before  multiplying  by 
4,  you’ll  get 20,  which is  wrong.  The  correct answer is 
14:  You  must multiply 3  times  4  before  adding   2. 

Practice 
Use the sequence of operations previously shown to 
solve these problems. 

15. 3 " 6 $ 2 # ? 

16. 4 $ 2 " 3 # ? 

17. (3 " 5) & 2 " 2# ? 

18. (2 " 3)(3 $ 4) # ? 

19. 2 " 5 $ 6 ! 4 " 7 # ? 

20. 2 ∏ 5 $ 3 ! 1# ? 

21. 1 ! 2 $ 3 ∏ 6 # ? 

22. 2 ∏ 4 " 3 $ 4 ∏ 8 # ? 

23. 1.01 ∏ 0.01 ! 0.01 # ? 

124. (5 ∏ %%) ! 25 $ 0.5 # ?5

Working with Length Units 

The United States uses the English system to measure 
length; however, Canada and most other countries in 
the world use the metric system to measure length. 
Using the English system requires knowing many dif
ferent equivalences, but you’re probably used to deal
ing with these equivalences on a daily basis. 
Mathematically, however, it’s simpler to work in met
ric units because their equivalences are all multiples 
of 10. The meter is the basic unit of length, with all 
other length units defined in terms of the meter. 

ENGLISH SYSTEM 

UNIT EQUIVALENCE 

foot (ft.) 1 ft. # 12 in. 

yard (yd.) 1 yd. # 3 ft. 
1 yd. # 36 in. 

mile  (mi.) 1  mi.  # 5,280 ft. 
1  mi.  # 1,760  yds. 
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TO CONVERT 
BETWEEN 

MULTIPLY  BY  THIS  
RATIO 

 inches and feet 
 12 in._____ 1 ft._____ 

1 ft. or  12 in. 

 inches and yards 
 _____ 36 in.  _____ 1 yd.

 1 yd.  or 36 in. 

  feet and yards 
_____ 3 ft.  _____ 1 yd.

 1 yd. or 3 ft. 

  feet and miles 
________ 5,280 ft.  _______ 1 mi.

 1 mi. or 5,280 ft. 

 yards and miles 
 1,760 yds._________  1,760 yds.________ 

 1 mi. or  1 mi. 

TO CONVERT 
BETWEEN 

MULTIPLY  BY  THIS  
RATIO 

 meters and millimeters 
 _________ 1,000 mm 1 m_________ 

1 m  or 1,000 mm 

 meters and centimeters 
_______ 100 cm _______ 1 m

1 m or 100 cm 

 meters and kilometers 
1,000 m 1 km________ _______ 

1 km or 1,000 m 

 10 mm 1 cm
 millimeters and 

centimeters 
______ _______ 
1 cm or  10 mm 
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METRIC SYSTEM 

UNIT EQUIVALENCE 

centimeter 100 cm # 1 m 
(cm) Your index finger is about 1 cm wide. 

millimeter 10 mm # 1 cm; 1,000 mm # 1 m 
(mm) Your fingernail is about 1 mm thick. 

kilometer 1 km # 1,000 m 
(km) Five city blocks are about 1 km long. 

meter  (m) Basic   unit 
A  giant  step  is about  1  meter  lo ng. 

ENGLISH SYSTEM 

METRIC SYSTEM 

Length Conversions 
Math questions on tests, especially geometry word 
problems, may require conversions within a particu
lar system. An easy way to convert from one unit of 
measurement to another is to multiply by an equiva
lence ratio. Such ratios don’t change the value of the 
unit of measurement because each ratio is equivalent 
to 1. 

Example 
Convert 3 yards to feet. 

Multiply 3  yards  by the  ratio  3 ft.
% %1 yd. .  Notice  that we 

chose  3 ft. 
%% 1 yd. rather than 1 yd.

%% 3 ft. because  the  yards cancel 
during  the  m ultiplication: 

3 3 ft. 3 yds. $ yds. 3 ft.$ %% # %% # 1 yd. 1 yd. 9 ft. 

Example 
Convert 31 inches to feet and inches. 

First,  multiply 31  inches  by the  ratio  1 ft.
%%12 in. :

1 ft. 31 in. $ 1 ft.  31 31 in. $ %% # %% # %% ft. # 72%% 12 in. 12 in. ft.12 12

Then,  change  the  7
%% 12 portion of  2 7

%% 12 ft.  to  inc hes: 

7 ft. 12 i n. 7 ft.  !  12  in.
%% $ %% # # 12 1 ft. 12  !  1  ft. 7 in.

Thus,  31  inches  is  equivalent to  both 2 7
%% 12 ft. and  2 feet 

7 inches. 
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Time Conversions: Word  problems  love  giv
ing  information  in  mixed  units  of time.  Since 
5  minutes  42  seconds  =/ 5.42  minutes,  it’s 
always  best to convert mixed  information 
into the  smallest unit.  Change  5  minutes  42 
seconds into seconds  by  multiplying  the  min
utes  by  60  and  adding  on  the  seconds:  5  $ 
60  + 42  = 342  seconds.  You  can  change  your 
answer back  to minutes  and  seconds  later by 
dividing  it by  60.  The  whole  number part of 
your answer will be  the  minutes,  and  the  re
mainder will be  the  number of seconds.  Ex
ample:  343  seconds:  343  ÷ 60  = 5,  remainder 
43,  which  is  5  minutes  43  seconds.  (Use  the 
same  tips  for working  with  minutes  and 
hours.) 

Practice 
Convert as indicated. 

25. 2 ft. = ____ in. 

26. 12 yds. = ____ ft. 

27. 4 yds. = ____ in. 

28. 3.2 mi. = ____ ft. 

29. 3 cm = ____ mm 

30. 16 m = ____ cm 

31. 85.62 km = ____ m 

32. 22 in. = ____ ft.; 22 in. = ____ ft. ____ in. 

33. 41
%% 2 ft.  = ____ yds.;
  

41

%% 2 ft.  = ____ yds.  ____ ft.  ____ in.  

34. 7,920 ft. = ____ mi.; 
7,920 ft. = ____ mi. ____ ft. 

35. 1,100 yds. = ____ mi. 

36. 342 mm = ____ cm; 
342 mm = ____ cm ____ mm 

37. 294 cm = ____ m; 
294 cm = ____ m ____ cm 

38. 165 mm = ____ km 

Addition and Subtraction with 
Length Units 
Finding the perimeter of a figure may require adding 
lengths of different units. 

Example 
Find the perimeter of the following figure. 

3 ft. 5 in. 

5 ft. 7 in. 
6 ft. 9 in. 

2 ft. 6 in. 
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To add the lengths, add each column of length units 
separately: 

5  ft. 7 in. 
2  ft. 6 in. 
6  ft. 9 in. 

+ 3 ft. 5 in. 
16 ft. 27 in. 

Since 27 inches is more than 1 foot, the total of 16 ft. 
27 in. must be simplified: 

■ Convert 27  inches  to  feet and  inc hes: 
27 in. 1 ft.	 $ %% # 27 3

%% ft. # 2%% ft. # 12 in. 12 12 2 ft.  3 in.
■ Add: 16 ft. 

+ 2 ft. 3 in.   
18 ft. 3 in.	 Thus, the perimeter is 18 feet 

3 inches. 

Finding the length of a line segment may require sub
tracting lengths of different units. 

Example 
Find  the  length of  line  segment A!!B in the  fol
lowing  figure. 

A 

9 ft. 3 in. 

B 

3 ft. 8 in. 

C 

To subtract the lengths, subtract each column of 
length units separately, starting with the rightmost 
column. 

9  ft.  3  in. 
! 3  ft.  8  in. 

Warning: You can’t subtract 8 inches from 3 
inches because 8 is larger than 3! As in regular sub
traction, you must borrow 1 from the column on the 
left. However, borrowing 1 ft. is the same as borrow
ing 12 inches; adding the borrowed 12 inches to the 3 
inches gives 15 inches. Thus: 

15 
8 122 
9 ft. 3 in. 

! 3 ft. 8 in. 

5 ft. 7 in. Thus, the length of !A!B is 5 feet 7 inches. 

Practice 
Add and simplify. 

39.	 5  ft.  3  in.  
+ 2 ft. 9 in.  

40.	 4  yds.  2  f t.
 
9  yds.  1   ft.
 
3 yds.
 

+ 5  yds.  2  ft. 

41.	 20  cm 2   mm 
+  8 cm 5  mm 

42.	 7  km 220   m
 
4  km 180   m
 

+ 9 km 770 m 

Subtract and simplify. 

43.	 4  ft.  1   in. 
– 2 ft.  9 in.  

44.	 5 yds. 
–  3  yds.  1  ft. 
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45. 20 m  5 cm
– 7 m 32  cm

46. 17  km 246   m
– 5 km 346 m

47. 1  mi.
–     400  ft.  3  in.

48. 2  mi.   600  yds.
–     1,700  yds.

Squares and Square  Roots 

Squares and square roots are used in all levels of 
math. You’ll use them quite frequently when solving 
problems that involve right triangles. 

To find the square of a number, multiply that 
number by itself. For example, the square of 4 is 16, be
cause 4 $ 4 # 16. Mathematically, this is expressed as: 

42 #  16 
4 squared equals 16 

The  notation  42 does  NOT mean  4  $ 2. 

To find the square root of a number, ask your
self, “What number times itself equals the given num
ber?” For example, the square root of 16 is 4 because 
4 $ 4 # 16. Mathematically, this is expressed as: 

"16! = 4  
The square root of 16 is 4 

Some square roots cannot be simplified. For 
example, there is no whole number that squares to 
5, so just write the square root as "5!. 

Because certain squares and square roots tend 
to appear more often than others, it is sensible to 
memorize the most common ones. 

COMMON SQUARES AND SQUARE ROOTS 

SQUARES SQUARE ROOTS 

12 = 1 72 = 49 132 = 169 "1! = 1 "4!9! = 7 "1!6!9! =13 

22 = 4 82 = 64 142 = 196 "4! = 2 "6!4! = 8 "1!9!6! =14 

32 = 9 92 = 81 152 = 225 "9! = 3 "8!1! = 9 "2!2!5! =15 

42 = 16 102= 100 162 = 256 "1!6! = 4 "1!0!0! = 10 "2!5!6! =16 

52 = 25 112= 121 202 = 400 "2!5! = 5 "1!2!1! = 11 "4!0!0! =20 

62 = 36 122= 144 252 = 625 "3!6! = 6 "1!4!4! = 12 "6!2!5! =25 
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Arithmetic Rules for Square Roots 
Here are the rules for computing square roots: 

"!a " "b! ! "a! " b
"!a ! "b! ! "a! ! b

"!a $ "b! # "a! $ b
— 

#$a " a
%% #  %b — " b 

Interpret these statements using English. The first 
one reads, “The square root of a sum is NOT the sum 
of square roots.” You try the others. 

Practice 
Use the rules on the previous page to solve these 
problems involving squares and square roots. 

49. "12! $  "12! #   ?

50. "18! $ "2! #   ?

51. "6! $ "3!#  ?
 

52. "20
!% #  ?"5! 

53. #$4%% #   ?
 9

"!54. 4
% #   ?"!25 

55. "9! "  "16! #   ? 

56. "9 !" 16 #   ? 

57. (3 "  4)2 #   ? 

58. "7!2 #  ? 

59. "169 !!– 25 #   ? 

60. "!16!!9 ! "25! #   ? 

Solving Algebraic Equations 

An equation is a mathematical sentence stating that 
two quantities are equal. For example: 

2x # 10 y " 5 # 8 

The idea is to find a replacement for the unknown 
that will make the sentence true. That’s called solving 
the equation. Thus, in the first example, x # 5 be
cause 2 ¥ 5 # 10. In the second example, y # 3 be
cause 3 " 5 # 8. 

The general approach is to consider an equation 
like a balance scale, with both sides equally balanced. 
Simply put, whatever you do to one side, you must 
also do to the other side to maintain the balance. 
(You’ve already encountered this concept in working 
with percentages.) Thus, if you were to add 2 to the 
left side, you’d also have to add 2 to the right side. 

Example 
Apply the  previous  concept to  solve  the 
following  equation for the  unknown n. 

n " 2
%% " 1 #4  3

The goal is to rearrange the equation so n is iso
lated on one side of the equation. Begin by looking at 
the actions performed on n in the equation: 

1. n was added to 2. 
2. The sum was divided by 4. 
3. That result was added to 1. 
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To  isolate  n, we’ll  have  to  undo  these  actions  in re
verse  order: 

3. Undo  the  addition of  1  by 
subtracting  1  from both 
sides  of  the  equation: 

n " 2
%% " 1 #    3 4 

      !1   !1 
n " 2
%% #  2 4 

2.  Undo  the  division by 4  by 
multiplying  both sides  by 4: 

4 2$ n "
%% # 2 $ 4 4 

n " 2 #  8 
1. Undo  the  addition of  2  by 

subtracting  2  from both sides:  
That gives  us  our answer: 

   !2   !2 
n # 6 

Notice that each action was undone by the opposite 
action: 

TO UNDO THIS: DO THE OPPOSITE: 

Addition Subtraction 

Subtraction Addition 

Multiplication Division 

Division Multiplication 

Check your work! After you solve an equation, check 
your work by plugging the answer back into the orig
inal equation to make sure it balances. Let’s see what 
happens when we plug 6 in for n: 

6 " 2
%% " 1 #4  3 ? 

8
%% " 4 1 #  3 ? 

2 " 1 #  3 ? 

3 # 3 ✓ 

Practice 
Solve each equation. 

61. x " 3 # 7 

62. y ! 2 # 9 

63. 8n #  100 

m64. %2% #  10 

65. 3x ! 5 #  10 

66. 3 – 4t # 35 

67. 3x
%% # 4  9 

2n ! 3
%% !   5 2 # 1 68. 

Do you  know how tall you  are?  If you  don’t, 
ask  a  friend  to measure  you.  Write  down  your 
height in  inches  using  the  English  system. 
Then  convert it to feet and  inches  (for exam
ple,  5’6”).  If you’re  feeling  ambitious,  meas
ure  yourself again  using  the  metric  system. 
Wouldn’t you  like  to know how many  cen
timeters  tall you  are?  

Next,  find  out how much  taller or 
shorter you  are  than  a  friend  by  subtracting 
your heights.  How much  shorter are  you  than 
the  ceiling  of the  room you’re  in?  (You  can  es
timate  the  height of the  ceiling,  rounding  to 
the  nearest foot.) 
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Answers 

1. !1 
2. !5 
3. 7
 
4. !6.8 
5. 28
 
6. !2 
7. !7.5
 
8. 3 8
!1%% or !%%
 5 5
9. 1
!%% 2

10. 12
 
11. 26


%%%%41

12. 1 !12%% 4 or 49
!%%% 4
13. !100
 
14. 1


%% 5
15. 15
 
16. 11
 
17. 6
 
18. 60
 
19. 35
 
20. 1


%% 5
21. 0 
22. 2
 
23. 100.99
 
24. 25

%%% or 121

%% 2 2

25. 24   in. 
26. 36   ft. 
27. 144   in. 
28. 16,896  f t. 
29. 30  mm  
30. 1,600  cm  
31. 85,620  m
  
32. 15


%% 6 ft.;  1  ft.  10  in.
  

33. 11

%% 2
 yds.;  1  yd.  1  ft.  6  in.  

34. 11
%% 2
 mi.;  1  mi.  2,640  f t. 

35. 5
%% 8 mi. 

36. 34.2  cm; 34  cm 2  mm  
37. 2.94  m; 2  m 94  cm  
38. 0.000165  km 
39. 8  f t. 

40. 22 yds. 2 ft. 
41. 28 cm 7 mm 
42. 21 km 170 m 
43. 1 ft. 4 in. 
44. 1 yd. 2 ft. 
45. 12 m 73 cm 
46. 11 km 900 m 
47. 4,879 ft. 9 in. 
48. 1 mi. 660 yds. 
49. 12
 
50. 6
 
51. "18! or 3"2! 
52. 2
 
53. 2


%% 3
54. 2


%% 5
55. 7
 
56. 5
 
57. 49
 
58. 7
 
59. 12
 
60. 8
 
61. x #  4
 
62. y #  11
 
63. n #  12.5 
64. m #  20
 
65. x #  5
 
66. t # ! 8 
67. x #  12
 
68. n #  9
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POSTTEST 

Now that you’ve spent a good deal of time improving your math skills, take this posttest to see how 
much you’ve learned. If you took the pretest at the beginning of this book, you have a good way to 
compare what you knew when you started the book with what you know now. 

When you  complete  this  test,  grade  yourself,  and  then compare  your score  with your score  on the  pretest. 
If  your score  now  is  much greater than your pretest score,  congratulations—you’ve  profited  noticeably from 
your hard  work.  If  your score  shows  little  improvement,  perhaps  there  are  certain chapters  you  need  to  review. 
Do  you  notice  a pattern to  the  types  of  questions  you  got wrong?  Whatever you  score  on this  posttest,  keep  this 
book around  for review  and  to  refer to  when you  are  unsure  of  a specific math rule. 

There’s  an answer sheet you  can use  for filling  in the  correct answers  on the  next page.  Or,  if  you  prefer, 
simply circle  the  answer numbers  in this  book.  If  the  book doesn’t belong  to  you,  write  the  numbers  1–50  on a 
piece  of  paper,  and  record  your answers  there.  Take  as  much time  as  you  need  to  do  this  short test.  When you 
finish,  check your answers  against the  answer key that follows  this  test.  Each answer tells  you  which lesson of 
this  book teaches  you  about the  type  of  math in that question. 
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LEARNINGEXPRESS ANSWER SHEET
 

1. 18. 
a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

35. 
2. 19. 36. 
3. 20. 37. 
4. 21. 38. 
5. 22. 39. 
6. 23. 40. 
7. 24. 41. 
8. 25. 42. 
9. 26. 43. 

10. 27. 44. 
11. 28. 45. 
12. 29. 46. 
13. 30. 47. 
14. 31. 48. 
15. 32. 49. 
16. 33. 50. 
17. 34. 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 

a b c d 
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Posttest 

1. Abe’s Apple Farm has a yearly earnings goal of
$86,000. By July, the farm has earned $27,520.
What percentage of their yearly earnings goal
has been earned by July?
a. 32%
b. 34%

4. What fraction of the figure is shaded?
c. 36%

a. 2 
!!6

b.  5
!!18 

c.  4 
!! 10

d.  5
!!6

d. 37%

2. A drawer full  of  white  and  black socks  contains
35  socks.  If  60%  of  the  socks  are  white,  how
many black socks  are  in the   drawer?
a.  25
 5. 3 – 
3 

!! !!5 20 =

a. 0 
!! 15

b.  9 
!! 20

c.  15 
!! 20

d.  8 
!! 20

b.  21 
c.  18 
d.  14 

3. The  Tigers  had  a season of  wins,  losses,  and  ties
last season.  They won 2 

!!3 of  the  games  they
played.  If  they lost 3 

!!4 of the remaining games,
and tied the rest, how many games did they
play in total  if  they tied  3  games  last s eason?

6. 7 1 
!! !!8 – 
3 =

a. 6 
!! 5

b.  2
!!8

c.  13 
!! 24

d.  5 
!!24

a.  12 
b.  24 
c.  36 
d.  48 

7. What is 678.1952 rounded to the nearest
hundredth?
a. 678.20
b.  700 
c. 678.195
d. 678.10
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8. 0.37801 + 18 + 1.02 = 
a. 0.37911 
b. 19.57801 
c. 19.39801 
d. 18.37903 

9. 20.0047 " 100 = 
a. 0.200047 
b. 2.00047 
c. 200.47 
d. 2, 000.47 

10. 0.7525 is equal to what percent? 
a. 7.525% 

1b. 75!!%4
1 c. 752!!%2

d. 0.007525% 

11. 17 is 80% of what number? 
a. 13.6 
b. 4.7 
c. 23.5 
d. 21.25 

12. Which of the following numbers is the largest? 
a. 0.409 
b. 0.41 
c. 0.0985 
d. 0.0999 

13. Melba spent $117.48 at the grocery store on 
August 7, $74.60 on August 15, and $88.36 on 
August 24. What is the average amount of 
money she spent on groceries in these three 
trips? 
a. $93.48 
b. $92.16 
c. $89.92 
d. $88.54 

14. Eddie drives a car that gets 45 miles to the 
gallon when traveling on the highway. If the 
trip from Phoenix, Arizona, to Denver, 
Colorado, is 765 miles, and gas costs $3.59 per 
gallon, approximately how much will the drive 
cost Eddie? 
a. $ 42 
b. $ 54 
c. $ 61 
d. $ 73 

15. Lauren has a piece of wood that is 5 feet 
4 inches long. If she cuts off a piece that is 
2 feet 11 inches, how much will remain of the 
original piece? 
a. 3 feet 7 inches 
b. 3 feet 5 inches 
c. 2 feet 7 inches 
d. 2 feet 5 inches 

16. A rectangular pool has an area of 338 feet. If 
the length is twice as long as the width of the 
pool, what is the pool’s length? 
a. 84.5 feet 
b. 13 feet 
c. 18 feet 
d. 26 feet 

17. What is the probability that when rolling a 6
sided die, a prime number less than 5 will be
 rolled? 

a. 1 
!!6

b.  1
!!2

c.  1 
!!3

d.  5
!!6

18. 7 8 15
!! " !! " !! 24 35 2
 = 

a. 1
 
!!2

b.  13
!!35

c.  5 
!!16


d. 96

!!1,680
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19. Marianne  needs  22  inches  of  fabric to  make  a 
small  pouch.  If  the  fabric is  only sold  by the 
yard,  what fraction of  a yard  does  she  need?  
(1  yard  = 36  inches) 

24. How  many eighths  are  in 3
!!2?
 

a.  12 
b.  16 
c.  18 
d.  24 a.  2 

!! 3

b.  11
!! 18

c.  4 
!! 5

d.  7
!! 9

25. Erik wants  to  leave  an 18%  tip  on a $35  meal. 
How  much should  he   leave? 
a. $ 5.80
 
b. $ 7.20 
c. $ 6.80 
d. $ 6.30 

a. 0.915 

20. What is 78
!!9 as  a mixed   number? 

a. 78
!! 9

b. 97
!! 9

c. 8 4 
!! 9

d. 82
!! 3

26. Which fraction is the smallest? 

a. 1 
!! 3

b.  6 
!!19

c. 7 
!! 22

d.  8 
!!20

21. Change 9 
!!15 to  a d ecimal. 

b. 0.72 
c. 0.6 27. A length of  rope  is  cut into  6  smaller pieces.  If 

the  average  length of  those  6  pieces  is  43 
!!4 feet, 

how  long  was  the  original  length of  r ope? 

d. 0.65 

22. 1.2 " 0.007 = 
a. 0.84 
b. 0.084 
c. 0.0084 
d. 0.00084 

23. Janet earned $78 in tips as a waitress on Friday 
night. She always puts aside 12% of her tips to 
pay her taxes at the end of the year. How much 
should Janet put aside from her Friday night 
tips? 
a. $10.14 
b. $9.36 
c. $12.82 
d. $8.98 

a. 28 feet 5 inches 
b. 28 feet 6 inches 
c. 28 feet 7.5 inches 
d. 28 feet 9 inches 

28. An industrial bulldozer has back wheels that are 
8 feet in diameter. Approximately how many feet 
will this bulldozer move for every one rotation 
of the back wheels? (Hint: every one rotation of 
the wheels is equal to the circumference of the 
wheel.) 
a. 12.6 feet 
b. 18.5 feet 
c. 25.1 feet 
d. 50.2 feet 
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29. Find the height of the following right triangle: 

10 in. 

6 in. 

a. 8 inches 
b. 9 inches 
c. 8.5 inches 
d. 7.75 inches 

34. Enrollment of freshman students at Bolivar 
High School was 460 in 1999. By 2008, the 
freshman enrollment was 584. What was the 
approximate percent increase in enrollment 
during this period? 
a. 24% 
b. 25% 
c. 26% 
d. 27% 

35. The  average  height  of  the  five  starting  players  for 
a basketball  team is  203  centimeters.  Use  the 
heights  of  the  players  in the  following  table  to 
find the height of the player with jersey  
number   21: 

a. 4.3 
– 

b. 4.33 
c. 1.3 

– 
HEIGHTS OF STARTING PLAYERS 

30. Change 4 
!!3 into  a  decimal. 

d. 1.33 
JERSEY NUMBER HEIGHT (CM) 

31. 12 – 9!
3 
8! = 

#16  210 
a. 2!

5 
8! 

b. 3!
3 
8! 

#23  201 

c. 3!
5 
8! #8  198 

d. 2!
3 
8! #13  205 

32. 8.07 – 0.601 = 
#21 — 

a.  8.101 
b.  8.631 
c. 7 .469 
d. 7 .531 

a.  201 
b.  202 
c.  203 
d.  204 

33. 125% = 

a. 4 
!! 5

b. 5 
!! 4

c. 1 
!!25

d.  12.5
!! 1 00 

7 2 1 
!! !!6 ÷ 3 0 = 36.

a. 1 4 7 
!! 1 8 0

b. 5
!!3

c.  120	
!!121

d.  15 
!! 12
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0  12 

1  45 

2  98 

3  119 
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37. 12 – 6 ÷ 2 + 5 = 42. Looking  at the  following  table,  approximately 
what percentage  of  families  have  3  or more 
televisions  in their ho use? 

a.  8 
b.  14 
c.  4 

NUMBER OF TELEVISIONS 
PER   HOUSEHOLD 

d.  17 

38. 27 – (5 + 2 " 3) = 
a.  4 
b.  6 
c.  9 
d.  16 

39. Jana has  262
 
!!3
 inches  of  chain to  make  4 

earrings.  How  much chain can she  use  for 
each e arring? a. 57% 

b. 33% 
c. 24%
 

a. 6
2 
!!3 inc hes 

b. 72
!!3 inc hes 

c. 7
1 
!!3 inc hes 

d. 61
!!3 inc hes 

d. 84%

43. The  perimeter of  a construction zone  is  957 
feet.  If  the  length of  the  construction zone  is 
336  feet,  what is  the  width of  the  construction 
 zone? 

40. A no n- profit organization is  raising  money to 
help  buy Thanksgiving  meals  for l ow- income 
families.  If  they collected  $345  from their first 
15  donations,  what was  the  average 
c ontribution? 

a. 285 feet 
b. 621 feet 
c. 142.5   feet 
d. 310.5  f eet 

a. $ 23 
b. $ 24 
c. $ 22 
d. $ 21 

44. There  are  42  purple,  36  yellow,  and  12  green 
tickets  in a jar.  If  a ticket is  selected  at random, 
what is  the  probability that the  ticket will  not 
be  y ellow? 

41. Eighteen minutes is what percentage of an 
hour? 
a. a. 4 

!! 5

b.  13
!!15

c. 3 
!! 5

d.  4 
!! 30

28% 
b. 30% 
c. 32% 
d. 32.5% 
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45. At Sal’s Auto Supplies, engine oil is on sale at 
one box of 12 quarts for $33.00. If a quart of 
oil regularly costs $3.19, how much is the 
savings per quart? 
a. $0.44 
b. $2.75 
c. $0.27 
d. $1.56 

46. A single rope is used to mark off the boundary 
lines of a volleyball court. If the full length of the 
court is twice as long as the width of the court, 
and the rope is 48 meters long, how wide is the
 court? 
a. 6 meters 
b. 7 meters 
c. 8 meters 
d. 9 meters 

47. A recipe calls for 2 cups of flour for every three 
dozen cookies. If Jason wants to make 60 
cookies, how much flour will he need? 
a. 4   cups 

b. 31 
!!2  cups 

c. 33 
!!4  cups 

d. 31
!!3  cups 

49. Berkel Jewelry gives 15% of all its sales to a dog 
shelter, Mutts for Moms. If Berkel Jewelry gave 
$2,452.80 to Mutts for Moms for their sales in 
December, how much did they total in sales for 
that month? 
a. $16, 352.00 
b. $17, 463.80 
c. $17, 936.00 
d. $18, 230.00 

50. In a school cafeteria, 150 students are wearing 
sneakers, shoes, or sandals. There are 72 
students wearing sneakers. If 24% of the 
students are wearing shoes, how many are 
wearing sandals? 
a. 54 students 
b. 36 students 
c. 114 students 
d. 42 students 

48. 120 ÷ 3 " 10 ÷ 5
 
a. 4

!!5 
b.  80 
c.  20 
d.  18 
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Answers 

1. a. Lesson 5
 
2. d. Lesson 5
 
3. c. Lesson 15
 
4. b. Lesson 1
 
5. b. Lesson 3
 
6. c. Lesson 3
 
7. a. Lesson 6
 
8. c. Lesson 7
 
9. d. Lesson 8
 

10. b. Lesson 9
 
11. d. Lesson 11
 
12. b. Lesson 6
 
13. a. Lessons 7, 13, 15
 
14. c. Lessons 8, 12
 
15. d. Lesson 20
 
16. d. Lesson 19
 
17. c. Lesson 14
 
18. a. Lesson 4
 
19. b. Lesson 1
 
20. d. Lesson 1
 
21. c. Lesson 6
 
22. c. Lesson 8
 
23. b. Lesson 10
 
24. a. Lesson 2
 

25. d. Lesson 11
 
26. b. Lesson 2
 
27. b. Lessons 5, 13
 
28. c. Lesson 19
 
29. a. Lesson 18
 
30. d. Lesson 9
 
31. a. Lesson 3
 
32. c. Lesson 7
 
33. b. Lesson 9
 
34. d. Lesson 10
 
35. a. Lesson 13
 
36. b. Lesson 4
 
37. b. Lesson 20
 
38. d. Lesson 20
 
39. a. Lesson 5
 
40. a. Lessons 8, 13
 
41. b. Lesson 10
 
42. a. Lesson 10
 
43. c. Lesson 19
 
44. c. Lesson 14
 
45. a. Lesson 12
 
46. c. Lesson 18
 
47. d. Lesson 12
 
48. b. Lesson 20
 
49. a. Lesson 11
 
50. d. Lesson 10
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GLOSSARY
 

acute angle an angle measuring less than 90° 
angle an angle is formed when two lines meet at a point. The lines are called the sides of the angle, and the 

point is called the vertex of the angle. 
area the amount of space taken by a figure’s surface. Area is measured in square units. 
area  of  a  circle the space a circle’s surface occupies 
area of a quadrilateral base ! height 
average the sum of a list of numbers divided by the number of numbers 
base the length of the side on the bottom of a polygon or quadrilateral 
bisect  a line segment bisects another line when it divides it into two congruent line segments 
circle a set of points that are all the same distance from a given point, called the center 
circumference the perimeter of a circle; the distance around a circle 
collinear points points that lie on the same line 
common  denominator a denominator shared by two or more fractions 
complementary  angles two angles whose sum is 90° 
congruent  two line segments of the same length 
congruent  angles two angles that have the same degree measure 
coplanar points that lie on the same plane 
decimal  a number with digits  only to  the  right of  the  decimal  point,  such as  0.17.  A decimal’s  value  is  always 

less  than  one.  
decimal  value when the  numerator is  divided  by the  denominator in a fraction,  the  result is  the  decimal  value 

of  the  fraction.  For example,  the  decimal  value  of  3
"" 4 is   0.75.  

1denominator the bottom number in a fraction. Example: 2 is the denominator in "2". 
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diameter the length of a line that passes across a circle through the center. The diameter is twice the size of the 
radius. The symbol d is used for the diameter. 

difference the number left when one number has been subtracted from an other 
divisible by  a number is divisible by a second number if that second number divides evenly into the original 

number. Example: 10 is divisible by 5 (10 ∏ 5 # 2, with no remainder). However, 10 is not divisible by 3 (see 
multiple of ). 

equilateral  triangle a triangle with 3 congruent angles each measuring 60° and 3 congruent sides 
even  integer integers that are divisible by 2, such as $4, $2, 0, 2, 4, and so on (see integer) 
fraction a part of a whole. The two numbers that compose a fraction are called the numerator and denominator. 

Decimals, percents, ratios, and proportions are also fractions. 
height  the length of a perpendicular line drawn from the base to the side opposite it; altitude 
hypotenuse the longest side of the triangle 
improper fraction a fraction whose numerator is greater than its denominator. An example is 22 

5 . 
integer a number along  the  number line,  such as  $3, $2, $1,  0,  1,  2,  3,  etc.  Integers  include  whole  numbers 

and  their negatives  (see  whole  number). 
is equals  (=)  
isosceles triangle a triangle with 2 congruent angles, called base angles. The third angle is the vertex angle. The 

sides opposite the base angles are congruent. An equilateral triangle is also isosceles. 
least  common  denominator the  smallest number into  which two  or more  denominators  (in two  or more 

fractions)  can divide  evenly 
legs the two shorter sides of a triangle, opposite the  hypotenuse 
line an infinite  number of  points  that extend  endlessly in both  directions 
line segment  a section of a line with two endpoints 
mean (See  average.) 
measures of  central  tendency  numbers that researchers use to represent data; averages, such as mean, median, 

and  mode 
median the  term in the  middle  position of  an arranged  data set.  It is  the  average  of  the  middle  two  terms  if 

there  is  an even number of  numbers  in the  list. 
midpoint a point on a line  segment that divides  it into  two  line  segments  of  equal  length,  which are  called 

congruent  lines 
mixed  decimal  a decimal in which numbers appear on both sides of the decimal point, such as 6.17. A mixed 

decimal’s value is always greater than 1. 
mixed  number a number involving a whole part and a proper fraction. An example is 35

1. 
mode the most frequently occurring member of a list of numbers 
multiple of a number is a multiple of a second number if that second number can be multiplied by an integer 

to get the original number. Example: 10 is a multiple of 5 (10 # 5 ! 2); however, 10 is not a multiple of 3 
(see divisible by). 

negative number a number that is  less  than zero,  such as  $1, $18.6, 1$"" 4
numerator the  top  part of  a fraction.  Example: 1  is  the  numerator in 1

""2 .
obtuse angle an angle measuring more then 90° and less than 180° 
odd  integer an integer that is not divisible by 2, such as $5, $3, $1, 1, 3, and so on 
of multiply (!) 

212  



PRACMATH_22_GLOS_211-214_Layout 1  1/20/12  4:56 PM  Page 213

         

           
  

      
          

       
   

           
          

                
         

  

     

         
  

              

           
    
       

    
         

  
         

       
       

  
       

    

– –GLOSSARY  

parallel  lines lines that lie in the same plane and do not cross or intersect at any point 
xpercent  part of  a whole.  x%  means  "%"""""1 00.

perimeter the distance around a polygon. The word perimeter is derived from peri, which means around, and 
meter, which means measure. 

perimeter of  a  quadrilateral  the sum of all four sides of a quadrilateral 
perpendicular lines lines that lie in the same plane and cross to form four right angles 
plane a flat surface  with no  thickness.  A plane  extends  endlessly in all  directions,  and  is  usually represented  by 

a f our-sided  figure  and  named  by an uppercase  letter in a corner of  the  p lane. 
point  a point has position but no size or dimension. It is usually represented by a dot named with an upper

case letter. 
polygon  a closed, planar (flat) figure formed by three or more connected line segments that do not cross each 

other. The three most common polygons are triangles, squares, and rectangles. 
positive number a number that is  greater than zero,  such as  2,  42,  1

""2 ,  4 .63
prime number an integer that is divisible only by 1 and itself, such as 2, 3, 5, 7, 11, and so on. All prime num

bers are odd, except for 2. The number 1 is not considered prime. 
probability  the  number of  favorable  outcomes  that could  occur divided  by the  total  number of  possible 

o utcomes.  Probability is  expressed  as  a ratio. 
product  the answer of a multiplication problem 
proper fraction  a fraction in which the  top  number is  less  than the  bottom number (numerator is  lesser than 

the  denominator)  
proportion  two ratios are equal to each other 
Pythagorean  theorem  a2 + b2 + c2 (c refers  to  the  hypotenuse) 
quadrilateral  a four-sided polygon. The three most common quadrilaterals are rectangles, squares, and 

parallelograms. 
quotient  the  answer you  get when you  divide.  Example: 10  divided  by 5  is  2;  the  quotient is   2. 
radius the distance from the center of the circle to any point on the circle itself. The symbol r is used for the

 radius. 
ratio  a comparison of  two   numbers.  Example:  nine  out of  ten is  a  ratio.  

1 real  number any number you can think of, such as 17, $5, "2", $23.6, 3.4329, 0. Real numbers include the inte
gers, fractions, and decimals (see integer). 

reduced  fraction a fraction written in lowest terms. When you do arithmetic with fractions, it is best to always 
reduce your answer to lowest terms. 

remainder the number left over after division. Example: 11 divided by 2 is 5, with a remainder of 1. 
repeating decimal  a decimal  that results  from a fraction that cannot be  divided  evenly.  Example:   2

"" 3 becomes  a
repeating  decimal  because  it divides  as  0.66666.  

right  angle an angle measuring exactly 90° 
right  triangle a triangle has with 90° angle. A right triangle may be isosceles or scalene. 
rounding estimating the value of a decimal using fewer digits 
scalene triangle a triangle with no congruent sides and no congruent angles 
straight  angle an angle measuring exactly 180° 
sum  the resulting number when two numbers are added together 
supplementary  angles two angles whose sum is 180° 
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transversal  a line that crosses two parallel lines 
triangle a polygon with three sides. Triangles can be classified by the size of their angles and sides. 
unknown a letter of the alphabet that is used to represent an unknown number; variable 
variable a letter of the alphabet that is used to represent an unknown number; unknown 
vertical  angles two angles that are opposite each other when two lines cross 
whole number numbers you can count on your fingers, such as 1, 2, 3, and so on. All whole numbers are positive. 
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A STUDYING FOR 
SUCCESS: 
DEALING WITH 
A MATH TEST 

Dealing effectively with a math test requires dedicated test preparation and the development of appro
priate test - taking strategies. If you’ve gotten this far, your test preparation is well on its way. There 
are just a few more things you need to know about being prepared for a math test. This appendix 

also equips you with some basic test - taking strategies to use on test day. 

Test Preparation 

“Be prepared!” isn’t just the motto of the Boy Scouts. It should be the motto for anyone taking a test. 

Familiarize Yourself with the Test and Practice for It 
If sample tests are available, practice them under strictly timed conditions, simulating the actual testing condi
tions as closely as possible. This kind of practice will help you pace yourself better during the actual test. Read 
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and understand all the test directions in advance so 
you won’t waste time reading them during the test. 
Then, evaluate your practice test results with some
one who really understands math. Review the rele
vant sections of this book to reinforce any concepts 
you’re still having trouble with. 

Set a Target Score 
Find out what score you need to pass the test and how 
many questions you’ll need to get right to achieve 
that score. During your practice sessions and the ac
tual test, focus on this target score to keep you mov
ing and concentrating on one question at a time. 

Test-Taking Strategies 

The first set of test - taking tips works for almost any 
test, whatever the subject. These general strategies are 
followed by some specific hints on how to approach a 
math test. The basic idea is to use your time wisely to 
avoid making careless errors. 

General Strategies 

Preview the  Test 
Before you actually begin the test, take a little time to 
survey it, noting the number of questions, their or
ganization, and the type of questions that look easier 
than the rest. Mark the halfway point in the test and 
note what time it should be when you get there. 

Pace  Yourself 
The most important time- management strategy is 
pacing yourself. Pacing yourself doesn’t just mean 
how quickly you can go through the test. It means 
knowing how the test is organized and the number of 
questions you have to get right, as well as making sure 
you have enough time to do them. It also means com
pletely focusing your attention on the question you’re 
answering, blocking out any thoughts about ques
tions you’ve already read or concerns about what’s 
coming next. 

Develop a Positive  Attitude 
Keep reminding yourself that you’re prepared. The 
fact that you’re reading this book means that you’re 
better prepared than other test takers. Remember, it’s 
only a test, and you’re going to do your best. That’s all 
you can ask of yourself. If that nagging voice in your 
head starts sending negative messages, combat them 
with positive ones of your own, such as: 

■	 “I’m doing just great!” 
■	 “I know exactly what to do with fractions, per

cents, and decimals!” 
■	 “Wow! I just got another question right!” 

If You Lose Your Concentration 
Don’t worry if you blank out for a second! It’s nor
mal. During a long test, it happens to almost every
one. When your mind is stressed, it takes a break 
whether you like it to or not. You can easily get your 
concentration back by admitting that you’ve lost it 
and taking a quick break. Put your pencil down and 
close your eyes. Take a few deep breaths and picture 
yourself doing something you really enjoy, like watch
ing TV or playing golf. The few seconds this takes is 
really all the time your brain needs to relax and get 
ready to focus again. Try this trick a few times before 
the test, whenever you feel stressed. The more you 
practice, the better it will work for you on test day. 

Use the 2- Pass Approach 
Once you begin the test, keep moving! Don’t stop to 
ponder a difficult question. Skip it and move on. Cir
cle the question number in your test book so you can 
quickly find it later, if you have time to come back to 
it. However, if the test has no penalty for wrong an
swers, and you’re certain that you could never answer 
this question, choose an answer and move on! 

If all questions count the same, then a question 
that takes you five seconds to answer counts as much 
as one that takes you several minutes. Pick up the easy 
points first. Do the more difficult questions on your 
second pass through the test. Besides, answering the 
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easier questions  first helps  build  your confidence  and 
gets  you  in the  testing  groove.  Who  knows?  As  you  go 
through the  test,  you  may even stumble  across  some 
relevant information to  help  you  answer those  tough 
 questions. 

If You Finish  Early 

Don’t Rush 
Keep moving, but don’t rush. Rushing leads to care
less mistakes. Remember the last time you were late 
for work? All that rushing caused you to forget im
portant things—like your lunch. Move quickly to 
keep your mind from wandering, but don’t rush and 
get yourself flustered. 

Check Your Timing 
Check yourself at the halfway mark. If you’re a little 
ahead, you know you’re on track and may even have 
time left to go back and check your work. If you’re a 
little behind, you have a choice. You can pick up the 
pace a little, but do this only if you can do it comfort
ably. Remember: Don’t rush! Or you can skip around 
to pick up as many easy points as possible. This strat
egy has one drawback if you’re filling in little “bub
bles” on an answer sheet. If you put the right answers 
in the wrong bubbles, they’re still wrong. So pay at
tention to the question numbers if you skip around. 
Check the question number every five questions and 
every time you skip around; make sure you’re in the 
right spot. That way, you won’t need much time to 
correct your answer sheet if you make a mistake. 

Focus on Your Target Score 
Your test is only as long your target score. For example, 
let’s say that the test has 100 questions and you need 
only 70 right to reach your target score. As you take 
the test, concentrate on earning your target score. 
This strategy focuses you on the questions you think 
you’ve answered correctly, rather than the ones you 
think are wrong. That way, you can build confidence 
as you go and keep your anxiety in check. 

Use the time you have left to return to the questions 
you circled. After trying them, go back and check 
your work on all the other questions if you have time. 
You’ve probably heard the folk wisdom about never 
changing an answer. It’s only partly true. If you have a 
good reason for thinking your first answer is wrong, 
change it. 

Check your answer sheet as well: Make certain 
you’ve put the answers in the right places, and make 
sure you’ve marked only one answer for each ques
tion. (Most standardized tests don’t give you any 
points for giving two answers to a question, even if 
one is right.) If your answer sheet is going to be 
scored by computer, check for stray marks that could 
distort your score, and make sure you’ve done a good 
job of erasing. Whatever you do, don’t take a nap 
when you’ve finished a test section; make every sec
ond count by checking your work over and over again 
until time is called. 

Math Strategies 

Approach a Math Question in Small Pieces 
Remember the problem - solving steps you learned in 
Lesson 1, when you first started working with word 
problems? Follow them to answer all math questions! 
Most importantly, as you read a question, underline 
pertinent information and make brief notes. Don’t 
wait to do this until you reach the end of the ques
tion, because then you’ll have to read the question a 
second time. Make notes as you’re reading. Your notes 
can be in the form of a mathematical equation, a pic
ture to help you visualize what you’re reading, or no
tations on an existing diagram. They can even be just 
plain old notes in your own abbreviated format. 

One of the biggest mistakes test takers make 
comes from reading a question much too fast—and 
thus misreading it, not understanding it, or losing 
track of part of it. Slowing down enough to carefully 
read a question and make notes turns you into an ac
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tive reader who’s far less likely to make this kind of 
careless error. 

Don’t Do Any Work in Your Head 
Once you have formulated a plan of attack to solve 
the problem, go for it! But don’t do any math work in 
your head. Working in your head is another common 
source of careless mistakes. Besides, that blackboard 
in your head gets erased quite easily. Use your test 
book or scrap paper to write out every step of the so
lution, carefully checking each step as you proceed. 

Use the Backdoor Approaches 
If you can’t figure out how to solve a problem, try one 
of the backdoor approaches you learned in Lesson 16, 
“Backdoor Approaches to Word Problems.” If those 
approaches don’t work, skip the question temporar
ily, circling the question number in your test book so 
you can come back to it later if you have time. 

Check Your Work after You Get an  Answer 
Checking your work doesn’t mean simply reviewing 
the steps you wrote down to make sure they’re right. 
Chances are, if you made a mistake, you won’t catch it 
this way. The lessons in this book have continually 
emphasized how to check your work. Use those tech
niques! One of the simplest and most efficient checks 
is to plug your answer back into the actual question 
to make sure everything “fits.” When that’s not possi
ble, try doing the question again, using a different 
method. Don’t worry too much about running out 
of time by checking your work. With the 2-pass ap
proach to test taking, you should have enough time 
for all the questions you’re capable of doing. 

Make an Educated Guess 
If you can’t devise a plan of attack or use a backdoor 
approach to answer a question, try educated guessing. 
Using your common sense, eliminate answer choices 
that look too big or too small. Or estimate an answer 
based on the facts in the question, and then select the 
answer that comes closest to your estimate. 

Test Day
 

It’s finally here, the day of the big test. Set your alarm 
early enough to allow plenty of time to get ready. 

■	 Eat a good breakfast. Avoid anything that’s re
ally high in sugar, like donuts. A sugar high 
turns into a sugar low after an hour or so. Cereal 
and toast, or anything with complex carbohy
drates is a good choice. But don’t stuff yourself! 

■	 Dress in layers. You can never tell what the con
ditions will be like in the testing room. Your 
proctor just might be a member of the polar 
bear club. 

■	 Make sure to take everything you need for the 
test. Remember to bring your admission ticket; 
proper identification; at least three pencils with 
erasers (number 2 pencils for a computer-
scored answer sheet); a calculator with fresh 
batteries, if one is allowed; and your good- luck 
charm. 

■	 Pack a high - energy snack to take with you. You 
may be given a break sometime during the test 
when you can grab a quick snack. Bananas are 
great. They have a moderate amount of sugar 
and plenty of brain nutrients, such as potas
sium. Most proctors won’t allow you to eat a 
snack while you’re testing, but a peppermint 
shouldn’t pose a problem. Peppermints are like 
smelling salts for your brain. If you lose your 
concentration or suffer from a momentary 
mental block, a peppermint can get you back on 
track. 

■	 Leave early enough to get to the test center on 
time—or even a little early. When you arrive, 
find the restroom and use it. Few things inter
fere with concentration as much as a full blad
der. Then check in, find your seat, and make 
sure it’s comfortable. If it isn’t, ask the proctor if 
you can change to a location you find more 
suitable. 
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■	 Relax and think positively! Before you know it, 
the test will be over, and you’ll walk away know
ing you’ve done as well as you can. 

After the Test 

1.	 Plan a little celebration. 
2.	 Go to it! 

If you have something to look forward to after the test 
is over, you may find the test is easier than you 
thought! 

Good luck! 

Summary of Test-  Taking  Strategies 
1. Skim the  test when  it is  handed  out.  De

termine  what type  of questions  are  on  it, 
how those  questions  are  organized,  and 
how much  they  are  worth . 

2. Plan  how much  time  to spend  on  each 
group  of questions.  Stick  to your plan 
and  stay   calm! 

3. Use  the  2 -pa ss  approach: 
Pass  1: Answer the  questions  you  can, 
and  circle  the  ones  you  are  unsure   of. 
Pass  2: Try  the  circled   questions. 
Don’t waste  time  on  questions  you  can’t 
 answer. 

4. Make  sure  you  follow the  test  directions. 
5. Leave  time  to review your answers  at the 

end  of the  test. 
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You can continue to build and reinforce your math skills with the help of private tutors, formal 
classes, and math books. Call your community’s high school for their list of qualified math tutors, or 
check with local colleges for the names of professional tutors and advanced math students who can 

help you. Don’t forget to ask the schools for their adult education schedule. The Internet, Yellow Pages, and the 
classified section of local newspapers are other excellent sources for locating tutors, learning centers, and educa
tional consultants. 

If  you’d  rather work on your own,  you’ll  find  many other superb  LearningExpress  math review  books  at 
your local  bookstore  or library.  Here  are  a few  suggested   titles: 

Express Review Guides series. LearningExpress’s Express Review Guides series includes a number of useful 
math titles. Basic Math and Pre- Algebra, Algebra I, Algebra II, Fractions, Percentages & Decimals, and Math 
Word Problems are all designed with practical drills, numerous diagrams and charts, and tons of step- by-
step practice exercises. 
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Math to the Max: 1,200 Questions to Maximize Your 
Math Power. With 1,200 total multiple- choice 
practice questions, this jam- packed review 
book covers areas such as basic math, algebra, 
geometry, and more. Math to the Max helps 
you master essential math skills to score higher 
on any standardized test, and includes detailed 
answer explanations to help you identify your 
strengths and weaknesses. 

Office Financials Made Easy supplies math problems 
to help you take stock of your basic office math 
skills. Whether you need review on the funda
mentals or instruction on more complex busi
ness math concepts, this guide will show you a 
wide range of applications, such as cash flow 
statements, depreciation, simple statistics, 
profit and loss statements, and payroll 
calculations. 

Seeing Numbers. This guide provides a new way to 
look at math— pictures, graphs, and diagrams. 
Designed especially for learners who have diffi
culty with conventional math techniques, See
ing Numbers gives you step- by- step 
instructions using pictures to help solve prob
lems, sample questions with graphics illustrat
ing important math concepts, and thorough 
answer explanations that walk you through 
each question. 

These books are all great supplementary mate
rials, and are similar to Practical Math Success in that 
they review basic math skills and provide easy-to
follow examples with opportunities for practice. 

Continue Practicing
 

Whether you formally continue to build your math 
skills or not, you can continue practicing them every 
single day just by solving practical problems that 
come your way. Here are just a few ideas to get you 
started. 

■	 Try to estimate the sales tax before the sales as
sociate rings up your sale. 

■	 Calculate your change before you get it. 
■	 Figure out how much interest your savings ac

count is earning before you get your bank 
statement. 

■	 Measure your living room floor to see how 
much new carpeting you need. 

■	 Calculate your gas mileage when you fill your 
tank. 

■	 Determine the best buys at the supermarket, 
calculating and comparing the unit prices of 
different sizes and products. 

■	 Estimate how long it will take you to drive to 
your destination based on your average driving
 speed. 

■	 Recalculate your bowling average after every few 
games. 

As you can probably tell, this list could go on 
forever; there are countless opportunities for you to 
practice your math skills and build your confidence. 
And now you have the tools to do it! 
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