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Sequential Math Skills Method

Identify
knowledge gaps by taking
the pretests.

Focus
your attention on gaps in
skill proficiency.

Review
skills needed to fill gaps by
using step-by-step examples.

Reread
skill
explanation.
Master
skills by working practice
problems.
Confirm
Skills Not skill mastery by taking
Mastered

a chapter test.

Skills Mastered

Advance
to the next chapter.

All Chapter [Tests Mastered

Complete
Sections Il and IV
practice tests.






Ahout This Book

Davis’s Basic Math Review for Nurses with Step-by-Step Solutions explains
the math needed for basic calculations and provides practice problems to
help individuals wishing to enter the nursing field strengthen their math
skills. For prospective nursing students, the book provides an excellent
review for the math section of any nursing entrance test.

Davis’s Basic Math Review for Nurses with Step-by-Step Solutions presents
basic skills in a logical mathematical order so users can easily progress to
more advanced skills. For best results, users should work the practice prob-
lems and tests in this book without using a calculator because calculators are
not allowed on many of the entrance tests. The more practice problems
worked, the faster and more accurate computations become.

Because nurses often encounter a range of topics requiring math
computations—household measures, metric measures, and temperature
conversions also are included in this book.

Features of Daviss Basic Math Review for Nurses with Step-by-Step
Solutions:

o A pretest in each chapter helps you determine where to focus your
review. Within each pretest is a section number telling you where to
find an explanation for that particular skill plus practice problems.

« Key Terms are presented in color and are explained in an easy-to-
read manner.

 Math-skill explanations with example problems are worked step by
step to help you understand the skills required.

« Practice problems help you master each math skill.

« End of chapter tests help you check your progress as you work
through the book.

« Comprehensive practice tests also help you check for mastery of
basic math skills and nursing-specific applications.

o Step-by-step solutions for all pretests, practice problems, chapter
tests, and cumulative practice tests help you identify your mistakes
and see how to correct your work.



o Test-Taking Tips will help you learn how to make the most of your
math knowledge and reduce your test-taking anxiety.

For best results with Daviss Basic Math Review for Nurses with Step-by-
Step Solutions, complete the entire review regardless of your math-skill
level. By doing so, you can enhance speed and accuracy in your math
computations.

xii  About This Book



Tips for Taking
a Math Test

These tips are divided into three parts: studying for a math test, taking a
math test on paper, and taking a standardized math test on a computer. For
best test-taking success, follow all suggestions carefully.

Studying for a Math Test

1.

Solve all the practice problems, and check your answers for
accuracy.

. Write down and memorize any skill rules the test covers.
. Review the problems to be covered on the test. Rework several of

each type of problem.

. Review the instructions for the problems. Be sure you understand

the wording of the instructions.

. Complete additional problems or a practice test.
. Put down your pencil, and work through the review in your mind.

Look at each problem, and be sure you know the first step in solv-
ing that type of problem. Usually, if you know the first step, you can
complete the problem.

Taking a Math Test on Paper

1

As soon as you receive the test, jot down the rules you have
memorized.

. Glance at the problems on the test. A quick scan will tell you which

problems may require the most time.

. Go back to the first problem and start working.
. If you are unable to solve a problem, write the problem’s number at

the top of the page and move on. Something later in the test may
trigger a solution for the troublesome problem.

. Continue working problems and writing the number of each trou-

blesome problem at the top of the page.

. After attempting all of the problems once, go back, and start work-

ing the problem(s) listed at the top of each page. If you see your
mistake immediately, fix it, and finish solving the problem. But do



not spend time trying to find a mistake. Instead, rewrite the prob-
lem on another piece of paper, and start over.
7. Repeat Step 6 until time is up or until you have completed the test.

Preparing for a Standardized Math Test

Before taking any standardized test, determine the
answers to these questions.

« Do blank answers count against your score? If so, then making an
educated guess is better than leaving any answers blank.

« How many problems are on the test and what is the time limit? By
knowing the number of problems and the time limit, you can deter-
mine how quickly you will need to work each problem.

» Are you allowed to go back and rework problems if you are taking
the test on a computer?

« Are you allowed to use a calculator?

Some
testing environments are noisy, and earplugs may be beneficial. If you decide
to use earplugs—buy, wear, and get used to them long before the test day.

Taking a Standardized Math Test on a Computer

1. After sitting down at the testing computer, arrange your paper and
workspace so that you can work comfortably. Place the mouse in a
comfortable, useable position.

2. Ask the test proctor any questions that you have about the
computer.

3. Read all of the test instructions carefully.

4. Before beginning the test, write TIME and GO BACK (if the test
allows you to go back and rework problems) on your scratch
paper.

5. Write your starting time under TIME so you can estimate your
working rate and stay aware of the remaining time. Some test
screens do not provide time remaining information.

6. Write the problems down neatly and quickly. Solve quickly. If your
answer is not a choice, glance at the monitor to be sure you copied
the problem correctly. Quickly scan your work for an error. If it is
better to make an educated guess on the test, then make one. You

xiv  Tips for Taking a Math Test



might run out of time and not get the opportunity to go back and
rework the problem. Write the problem number under GO BACK.
. If you finish working all the problems before the time is up, stop
before submitting your answers. This is the time to rework the
problems on your GO-BACK list.

. To use your time most efficiently, go back to the highest number
(the problem you most recently worked) on your GO-BACK list.
Then work back to the lowest number if time allows.

Tips for Taking a Math Test xv
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Whole Numbers

Pretest for Whole Numbers
Adding Whole Numbers
Subtracting Whole Numbers
Multiplying Whole Numbers
Dividing Whole Numbers
Chapter Test for Whole Numbers

_ Pretest for Whole Numbers

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (page 219). Then, see “1.1 Adding Whole Numbers,”
“1.2 Subtracting Whole Numbers,” “1.3 Multiplying Whole Numbers,” and
“1.4 Dividing Whole Numbers,” for skill explanations.

Section 1.1 Section 1.2 Section 1.3 Section 1.4
1. 5057 3. 4632 5. 578 Write your answer with
+ 8876 — 743 x 9 a remainder if needed.
2. 12672 4. 71,043 6. 625 8. 17)759
+ 9,458 — 68,736 x 79
9. 15)8,080
7 645

« 708 10. 236)10,400



1.1 Adding Whole Numbers
In this section, we will review:
addition terminology
an easy format for problem-solving
carrying numbers

In addition, the numbers to be added are called The answer is
called the
addend
+ addend
sum
Before adding , write the problem vertically (up and

down), lining up the numbers in the far right column. The columns must
line up for the answer to be correct.

437
437 + 42 should be written as + 42 before beginning to add.

Always start adding with the far right column (the ones’ column), and
then move left to the next column (the tens’ column). Continue until you
have added all columns.

In math, we use a base 10-place value system. Therefore, if you have a sum
of 10 or greater in any column, you must a number to the top of the
next column to the left. Then, you add the carried number to the numbers
in that column. The following examples show you how to carry.

Example 1: 54 + 38
STEP 1. Add 4 + 8. The sum is 12. Write 2 below the

8. Carry the 1. (Write 1 above the 5.) Y]
STEP 2. Add 1 + 5 + 3. The sum is 9. Write 9 to the + 38
left of the 2. W

The answer is 92.

2 part1 Basic Math Skills



Example 2: 476 + 367 + 458
STEP 1. Add 6 + 7 + 8. The sum is 21. Write 1 below

the 8. Carry the 2. (Write 2 above the 7.) 476
STEP 2. Add 2 +7 + 6 + 5. The sum is 20. Write 0

below the 5. Carry the 2. (Write 2 above the 4.) 367
STEP 3. Add 2 + 4 + 3 + 4. The sum is 13. Wiite 13 + 458

to the left of the 0. 1,301

The answer is 1,301.

1.1 Practice Adding Whole Numbers
Solve the following problems. See “Step-by-Step Solutions” (pages 219 to 220) for the answers.

1. 408 2. 523 3. 405 4, 216
+ 241 + 271 + 561 + 423

5. 640 6. 7244 7. 8,663 8. 5,042
+ 118 + 2,786 + 4,567 + 1,966

9. 5,787 10. 3,329 11. 4815 12. 7586
+ 2344 + 4,783 + 6,396 + 1,645
13. 4116 14. 7121 15. 2,351 16. 47386
+ 3,168 + 2,850 + 7,499 3,798

+ 1,745

17. 7,038 18. 6,748 19. 8,764 20. 2697
1,056 5,902 9,989 7,507

+ 2,784 + 4,352 + 6,478 + 4572

chapter 1~ Whole Numbers 3



1.2 Subtracting Whole Numbers
In this section, we will review:
subtraction terminology
an easy format for problem-solving
borrowing numbers

In subtraction, the larger number is called the , the smaller num-
ber (or the number being subtracted) is called the , and the
answer is called the
minuend
- subtrahend
difference

Subtraction is the inverse (opposite) of addition because you take away
numbers, and your answer is always smaller than the original number.
If you know your addition facts, then you know your subtraction
facts.

The first step in a subtraction problem is to write the numbers vertically
(up and down) with the larger number at the top. Line up the numbers on
the far right as you do when adding. As in addition, always start working
subtraction problems in the far right column. Easy subtraction involves
using basic subtraction facts.

Example 1: 37 — 25

STEP 1. Subtract 5 from 7. Write 2 below the 5. 37
STEP 2. Subtract 2 from 3. Write 1 to the left of the 2. -25
The answer is 12. 12

In some subtraction problems, the bottom number in a column may be
greater than the top number. When this happens, you must from
a column to the left to make the top number larger. Borrowing several times
in one subtraction problem may be necessary as shown in Example 3.

4 part1 Basic Math Skills



Example 2: 546 —18

STEP 1. Observe that you cannot subtract 8 from 6.
Therefore, you must borrow a 1 from the
column to the left of the 6. Cross out the 4 and
write a 3 above it. Write 1 in front of the 6 to
form 16. Reason: When you borrow a 1 from
the 4 in the column to the left of the 6, you
actually borrow a 10 (from the tens’ column).

STEP 2. Subtract 8 from 16. Write 8 below the 8.
Subtract the next column to the left:
3—1=2. Write 2 below the 1.

STEP 3. Bring down the 5; no number is below it to
subtract.

The answer is 528.

Borrowing from Zero

316
546
- 18
528

When a subtraction problem has a zero in the top number, you must bor-
row unless a zero is directly under it. Keep borrowing until you can sub-

tract. See Example 3.

Example 3: 406 — 159

STEP 1. Determine if you can subtract the number in
the far right column. Because you cannot
subtract 9 from 6, look one column to the left.
The digit to the left of 6 is 0. You cannot
borrow from 0. Look to the next number to
the left, the 4.

STEP 2. Borrow 1 from the 4. Cross out the 4, and
write a 3 above it. Write 1 in front of the O
(or write 10 above the 0 as shown). Now,
the 0 becomes 10.

STEP 3. Look at the far right column again. You still
cannot subtract 9 from 6. However, now you can
borrow 1 from 10. Cross out the 10 and write a 9
above it. Write a 1 in front of the 6 (or write 16
above the 6 as shown). Now the 6 becomes 16
and you can subtract 9 from 16.

STEP 4. Subtract 9 from 16. Write 7 below the 9.
Subtract the next column to the left: 9 — 5 = 4.
Write 4 below the 5. Subtract the next column
to the left: 3 — 1 = 2. Write 2 below the 1.

The answer is 247.

You will need to
borrow twice in this
problem.

The first time you
borrow:

310
406
-159

The second time you
borrow:

916
310
406
-159

247

chapter 1~ Whole Numbers
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1.2 Practice Subtracting Whole Numbers

Solve the following problems. See “Step-by-Step Solutions” (pages 220 to 221) for the answers.

1. 7642 2. 8235 3. 174 4. 347
- 4210 - 3123 - 48 - 129

5. 692 6. 7843 7. 4376 8. 3275
- 217 - 6274 - 2,808 - 1,744

9. 3456 10. 3010 11. 7133 12. 5301
- 2738 - 2563 - 2924 — 3466

13. 2,007 14. 6231 15. 5,005 16. 9112
- 347 - 430 - 4835 - 2569

17. 6,002 18. 8303 19. 9,041 20. 4,000
- 3574 - 1,227 - 2,961 - 2564

1.3 Multiplying Whole Numbers

In this section, we will review:
multiplication terminology
an easy format for problem solving
partial products
multiplying by zero

In multiplication, a and a are multiplied to find
a (the answer). Sometimes, the multiplicand and multiplier are
both called . You will see the latter term used in nursing-specific
applications.

multiplicand
x multiplier
product

The first step in solving a multiplication problem is to write the prob-
lem vertically (up and down) as shown, placing the longer number

6 part1 Basic Math Skills



above the shorter number. Line up the numbers in the right-hand

column.

476

Partial Products

Multiplication problems with more than one digit in the multiplier create

partial products. Then you add the partial products to get the final answer,

the product. Carrying also may be required when multiplying as shown.

1

24
x13

172 partial product
24 partial product
312 product

Example 1: 546 x 32

STEP 1.

Multiply 546 by 2, multiplying from right to left:
2 x 6 =12. Write a 2 on the first partial product
line and carry a 1. Place the 1 over the 4. Next,
multiply: 2 x 4 = 8; add the 1 carried to the 8 to
get 9. Write the 9 to the left of the 2. Next,
multiply: 2 x 5 =10. Write 10 to the left of the 9.
1092 is a partial product.

In Step 2, write the second partial product on the line
below 1092. Note that you move over one place to the
left to start writing this partial product because the 3
you are multiplying by is in the tens’ place. (See Section
3.1, Place Value, page 58.)

STEP 2.

STEP 3.

Multiply 546 by 3 (the number to the left of the
factor 2), multiplying from right to left:

3 x 6 = 18. Write the 8 below the 9 on the first
partial product line, and carry the 1. Place the 1
over the 4. Next, multiply: 3 x 4 = 12. Add the 1
carried to the 12 to get 13. Wirite the 3 to the left
of the 8, and carry the 1. Next, multiply: 3 x5 =
15. Add the 1 carried to the 15 to get 16. Write
16 to the left of the 3.

Add the partial products.

The answer is 17,472.

11

546
x 32

1
1092
1638
17472

chapter 1~ Whole Numbers
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Any number multiplied by 0 equals 0. In a multiplication problem with a
0 (or more than one 0) in the multiplier, write a 0 in the partial product.
Then, move to the next digit to the left in the multiplier and continue mul-

tiplying as shown in Problem 1.

Problem 1:

573
X208

4584 partial product
11460 partial product
119,184

Problem 2:

456

x 312
912 partial product
456 partial product
136 8  partial product

142,272

Problems 1 and 2 both contain three-digit multipliers (208 and 312).
However, the multiplier with the zero (208) results in only two partial
products. The other multiplier (312) with three nonzero digits results in
three partial products.
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Example 2: 7,251 x 1,009

STEP 1. Start multiplying by 9. Think, 9 x 1 = 9. Write the
9 on the first partial product line. Next, multiply:
9 x b =45. Write down the 5 and carry the 4.
Next, multiply: 9 x 2 =18; add the 4 carried to
the 18 to get 22. Write down the 2 and carry a
2. Next, multiply: 9 x 7 = 63; add the 2 carried to
the 63 to get 65. Write 65 to the left of the 2.

STEP 2. Move to the next digit to the left of 9 in 1,009. It
is a 0. Multiply 0 x 1 (or actually 0 x 7251) to get
0. On the second partial product line, move a
space to the left, and write a 0 below the 5 in
the tens’ place of 65259.

STEP 3. Move left to the next 0. Multiply 0 x 1 24
(or 0 x 7,251) to get 0. Write a 0 in the second 7,251
partial product line to the left of the 0. X 1,009
STEP 4. Multiply by 1. Think, 1 x 1 = 1. Write 1 below m
the 5 in the thousands’ place of 65259.
Multiply: 1 x 5=05. m
Write down the 5. Multiply: 1 x 2 =2. 7’316-259
Write down the 2. Multiply: 1 x 7 =7.
Write down the 7.
STEP 5. Add the partial products.
The answer is 7,316,259.
1.3 Practice Multiplying Whole Numbers

Solve the following problems. See “Step-by-Step Solutions” (page 221) for the answers.

1. 36 2. 39 3. 255 4. 895
x 27 x 42 x 43 x 68

5. 623 6. 9173 7. 4329 8. 4218
x 79 x 63 x 73 x 27

9. 7516 10. 784 11. 71 12. 62
x 254 x 638 x 80 x 40

13. 31 14. 4N 15. 891 l6. 710
x 90 x 2 x 3 x 806

17. 123 18. 1,002 19. 801 20. 4,020
x 302 x 123 x 497 x 202

chapter 1 Whole Numbers 9



14 Dividing Whole Numbers
In this section, we will review:
division terminology
remainders
long division
estimating when dividing

The terms used in division problems are (the number being
divided), (the number you are dividing by), and (the
answer). Division problems may be written in either of two formats.

quotient

.. — or dividend + divisor = quotient
divisor iduvudend

Division problems that are written horizontally like 192 + 4 must be

quotient

rewritten in this format, divisor idividend before solving. Saying
the problem aloud as you write it will help you place the numbers cor-
rectly. The problem 192 =+ 4 is read “192 divided by 4”. The problem is

written 4 )l 92 to solve. To ensure correct answers, be certain to place the

terms in the correct position.

Division is the inverse (opposite) of multiplication. When you divide by
whole numbers the division either works out evenly (has an answer of 0 after

the final subtraction) or has a (a number left after subtraction).
This problem works out This problem does not work out
evenly. evenly, because it has a remainder.
16 18r.1
3)48 2E
-3 =2
18 17
-18 -16
0 1
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You can perform short-division problems mentally (in your head) and
write just the answer. refers to the division process in which
the steps must be written to find the answer. You need to perform four
steps for each digit in the divisor: divide, multiply, subtract, and bring
down. Repeat this sequence until you have completed the problem. Work-
ing division problems neatly and placing each number in the correct col-
umn are very important. See the example below.

2 8dividedby 4is 2.
DIVIDE  4]84

2
MULTIPLY 4@
8 2 times 4 is 8.

2
SUBTRACT 4@

-8
0 8minus8isO0.

2
BRING DOWN  4Jg4
-8
04  Bring down the 4. Begin the next step.

Examplel: 84 -4
STEP 1. Divide: 8 + 4 = 2. Write 2 above the 8 in 84.
Multiply: 2 x 4 = 8. Write 8 under the 8.

Subtract: 8 — 8 = 0. Write 0 under the 8. 21
Bring down the 4.

STEP 2. Divide: 4 + 4 = 1. Write 1 above the 4. 4)84
Multiply: 1 x 4 = 4. Write 4 under the 4. _8
Subtract: 4 — 4 = 0. Write 0 under the 4. _04

Bring Down: All digits have been brought
down, so you have finished the problem.
The final subtraction results in O; therefore, (0}
this problem has no remainder.

The answer is 21.
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Example 2: 2,352 + 5
STEP 1. Divide: Because 5 will not go into 2, consider
23. Since 5 will go into 23, 4 times, write a
4 above the 3 in 2,352.
Multiply: 4 x 5 = 20. Write 20 under 23.
Subtract: 23 — 20 = 3. Write 3 under the 0 in 20. 470 r.2
Bring down the 5. Notice that you now have 35. 5 2,352
STEP 2. Divide: 35 + 5 = 7. Write 7 above the 5 in 2,352.

Multiply: 5 x 7 = 35. Wirite 35 under the 35. -20

Subtract: 35 — 35 = 0. 35

Bring down the 2. -35
STEP 3. Divide: The 2 cannot be divided by 5, so write _02

0 above the 2 in the one's place of 2,352.
Multiply: 0 x 5 = 0. Write O under the 2. _
Subtract: 2 - 0 =2. 2
Bring Down: All digits have been brought
down. The number left after the final
subtraction is 2. The remainder 2 is written r.2.

The answer is 470 r.2.

Using Estimating When Dividing

Dividing by two- or three-digit whole numbers requires estimating (trial
and error or making an educated guess), then multiplying to see if your
estimate is correct. If your first try is incorrect, adjust your estimate up or
down, and try again.
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Example 3: 1,670 + 63

STEP 1. Divide: Because 63 will not go into 1, consider
16. Since 63 will not go into 16, consider 167.
Think about 167 + 63. Now, estimate: 60 x 3 =
180. However, 180 is too large, so try 2. Think,
60 x 2 = 120. Write the 2 above the 7 in 1,670.
Multiply: 2 x 63 = 126. Write 126 under 167.
Subtract: 167 — 126 = 41.
Bring down the 0. Notice that you now have

410. 1 26 r-32

STEP 2. Divide: Think about 410 + 63. Use an 63 1,670
estimate— 6 x 70 = 420. However, 420 is too
large, so try 6 x 60 = 360. Write a 6 above the -126
0in 1,670. 410
Multiply: 6 x 3 = 18. Write 8 under the 0 in -378
410. Carry the 1 and write it above 6 in the 32
divisor, 63. Then multiply: 6 x 6 = 36.

36 + 1 =37. Write 37 to the left of the 8, so
you have 378.

Subtract: 410 — 378 = 32.

Bring down. All digits have been brought
down. The 32 left after the final subtraction is
the remainder. Write r.32.

The answer is 26 r.32.

Example 4: 38,241 + 607

STEP 1. Divide: Because 607 will not go into 382,
consider 3,824 and estimate: 600 x 6 = 3,600.

Write 6 above the 4 in 38,241.

Multiply: 6 x 607 = 3,642. Write 3642 under 3824.

Subtract: 3824 — 3642 = 182. 4 63
Bring down the 1. Notice that you now have 1821.

STEP 2. Divide: Use an estimate—600 x 3 = 1,800. Write 607 38’241
a 3 above the 1 in 38,241. -3642
Multiply: 3 x 607 = 1,821. Write 1821 under 1821
1821. -1821

Subtract: 1821 — 1821 = 0. Write 0 below 1821.
Bring Down: All digits have been brought down,
so you have finished the problem. The final
subtraction results in 0; therefore, this problem has
no remainder.

The answer is 63.
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14 Practice Dividing Whole Numbers

Solve the following problems. Write the answer with a remainder, if needed. See “Step-by-Step
Solutions” (page 222) for the answers.

1. 8)48 2. 7)49 3. 9)85 4. 5)22
5. 28)695 6. 16)128 7. 20)305 8. 68)207
9. 17)340 10. 49)993 11. 19)7,603 12. 13)3917

13. 51)47,609 14. 95)19,475 15. 89)91,002 16. 630)4,768

17. 716)3,056 18. 502)98,762 19. 741)50,612 20. 789)835,276
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_ Chapter Test for Whole Numbers

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” (pages 223 to 224) for the answers. And see “1.1 Adding Whole
Numbers,” “1.2 Subtracting Whole Numbers,” “1.3 Multiplying Whole
Numbers,” and “1.4 Dividing Whole Numbers,” if the chapter test indi-
cates you need additional practice.

Section 1.1
1. 7203 2. 12594 3. 70,698
+ 9,097 + 6,789 + 5,921
4, 5,742 5. 39,424
+ 8,706 + 65,875
Section 1.2
6. 5,704 7. 6,231 8. 13452
- 892 - 1576 - 9571

9. 75004 10. 90,000

- 74,989 - 71,234
Section 1.3
11. 734 12. 576 13. 702
x 7 x 24 x 30
14. 9,407 15. 12,072
x 609 x 1,005
Section 1.4

Write the answer with a remainder, if needed.

16. 26)175 17. 79)683 18. 75635476

19. 642)25,409 20. 708)350,014
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Adding Fractions

Subtracting Fractions

Chapter Test for Fractions

Pretest for Fractions

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 225 to 226). Then, see “2.1 Fraction Terminol-
0gy,” “2.2 Multiplying Fractions,” “2.3 Dividing Fractions,” “2.4 Finding the
Least Common Denominator (LCD),” “2.5 Adding Fractions,” and “2.6 Sub-
tracting Fractions,” for skill explanations.

Section 2.1

1. Change % to a mixed number. Reduce if necessary.

2. Change 6% to an improper fraction.

Section 2.2

Write answers in reduced form. Change improper fractions to mixed numbers.

3. ix§
7 36

Section 2.3

4. 5. w34
13

Write answers in reduced form. Change improper fractions to mixed numbers.

9 3

14 21

6

6. 5= + 2—
25

17



Sections 2.4 and 2.5

Write answers in reduced form. Change improper fractions to mixed numbers.

5i 1 3 7
7. 5 8. —+ -+ —
4 5 8 10
+ 7—
15

Sections 2.4 and 2.6

Write answers in reduced form. Change improper fractions to mixed numbers.

7 3

22 11

2.1 Fraction Terminology

In this section, we will review:
fraction terminology
changing improper fractions to mixed numbers
changing mixed numbers to improper
fractions
lowest terms and reduced form
equivalent fractions

A is another way of showing division. The division bar shown in
fractions is written either horizontally (—) or diagonally (/). The hori-
zontal division bar (—) is used in this book.

These four symbols indicate division:

=, T and division bars — or / which are written horizontally or
diagonally.

numerator
denominator

A fraction is written in this form:
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There are two ways to say a fraction. For example, % is read either as
two-thirds or 2 out of 3.

Whole numbers also can be written in fraction form. To write a whole
number in fraction form, place the whole number over 1. For example, the
whole number 5 is written as ? in fraction form.

A has a numerator that is smaller than the denomina-
tor. For example, % is a proper fraction because the numerator 3 is less
than the denominator 17.

An has a numerator that is greater than or equal to
the denominator. For example, g and g are both improper fractions.

A has a whole number part and a fraction part. The

mixed number 1% contains the whole number 1 and the fraction part %

An improper fraction can be rewritten as a mixed number.

Example 1: Change the improper fraction % to a mixed number.

STEP 1. Write the fraction as a division problem. The

7
fraction ! means 7 divided by 5 or SV. = = sﬁ
5 5

time with a remainder of 2.

1

STEP 2. Divide: 5ﬁ . The number 5 goes into 7 one SW
-5

2
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STEP 3. Observe in the division in Step 2 that the
number 1 is the whole number part of a

mixed number. The remainder 2 indicates

(8]
~ —
(S

(&)

that you have only 2 left out of the 5 you —

would need to be able to divide again.

o

Therefore, 2 out of 5 is written as % The

% is the fraction part of the mixed number.

The answer is 1% .

Changing Mixed Numbers to Improper Fractions

A mixed number can be written as an improper fraction.

2 . .
Example 2: Change 1= to an improper fraction.

5
STEP 1. Multiply the whole number by the fraction’s 1 xXx85=5
denominator.
STEP 2. Add that product to the numerator of the 5s+2=17
fraction.
STEP 3. Now, 7 becomes the numerator of the 7

improper fraction. The denominator stays the
same as in the mixed number, so 5 is the
denominator of the improper fraction.

The answer is %

5
(1x585)+2 7
Your work should look like this on paper. ———— = —

5

Lowest Terms and Reduced Form

A proper fraction or improper fraction is in reduced form or written in
the lowest terms when 1 is the only common factor for the numerator
and denominator. Reduced form and lowest terms have the same meaning.
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A factor that is common to two or more numbers is called a common fac-
tor. (See Section 1.3, Terminology, page 6.)

The numerator and denominator of a fraction can be reduced or
divided by the same number, a common factor (except zero), without
changing the value of the fraction.

To reduce a fraction, follow these steps:

1. Factor the numerator.

2. Factor the denominator.

3. Cancel a common factor in the numerator and denominator. Any
number divided by itself equals 1.

4. Continue to cancel common factors in the numerator and denom-
inator until 1 is the only common factor of the numerator and
denominator. It is not necessary to cancel ones, since 1 +1=1.

Example 3: Write % in reduced form.
STEP 1. Factor the numerator. 5=1X65

STEP 2. Factor the denominator. 13 = l X 13

5 1X5 5

STEP 3. Cancel common factors. —_— s = —

13 1x13 13

STEP 4. Since 1 is the only common factor of 5 and

13, % is already in reduced form.

The answer is i .
13

5 1 x5 5

Your work should look like this on paper, — = ——— = —

13 1x13 13
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Example 4: Write % in reduced form.

STEP 1. Factor the numerator. 7 = 1 X 7

STEP 2. Factor the denominator. 36 =656 X7
1

STEP 3. Cancel common factors. 7 l X 7

1
35_s><71_5

STEP 4. Reducing is complete since 1 is the only
common factor of 1 and 5.

The answer is % .

1
1 x 7 1
Your work should look like this — = ——— = — or the shortcut

35 S><;71 5

method

3, 5

Example 5: Write 3—2 in reduced form.

5 X 6
5 X9

30
45

STEP 1. Factor the numerator.

STEP 2. Factor the denominator.

30 5x6 6

Elsx‘??

STEP 3. Cancel common factors.
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STEP 4. Continue to factor since 1 is not the only
common factor of 6 and 9.

6 2x3 2
9 3x3 3

STEP 5. Reducing is complete since 1 is the only
common factor of 2 and 3.

The answer is %

Your work should look like this.

1
30 sx6 6 2x3 2
- = — = — orthe shortcut

45_1}3><9_9_3><2;1 3

2
Y1
method }6 — E
3
&

3

New Notation: In the following examples and solutions in this book,
reducing a fraction is shown using the shortcut method.

Equivalent Fractions

Equivalent fractions are fractions that have the same value. You will use
equivalent fractions for solving addition and subtraction problems with
different denominators.

For example, 2 and % are equivalent fractions. If reduced, % equals

3
S5

%. Another example of equivalent fractions is % and % . If reduced, 0

equals 1
q 5
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2.1 Practice Fraction Terminology

Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 226 to 228).

Write these whole numbers as fractions.

1. 28 2.72
Change these improper fractions to mixed numbers.
16 23 35 61
3. — 4. — 5 — 6. — 7
3 5 4 8
Change these mixed numbers to improper fractions.
8. 102 9. 72 10. ol 1. 22 12.
3 8 2 10
Write each fraction in reduced form.
13 2 5. 2 15 2 16. 22
12 18 30 100
Are these pairs equivalent fractions? Answer yes or no.
17.0 02 132 % g2 20 L 28
2 4 1 66 3 12 60
2.2 Multiplying Fractions

In this section, we will review:
the steps used to multiply fractions
greatest common factor (GCF)

cross canceling

To multiply fractions, follow these basic steps:

1. Write the problem with all terms in fraction form:

numerator
denominator

fraction form.

2. Multiply the numerators to obtain a new numerator.
3. Multiply the denominators to get a new denominator.
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4. Write the answer in fraction form.
5. Write the answer in reduced form.

E I 1. z X ?
xample 1: 3%7
STEP 1. Multiply the numerators. 2 X5 = 10
STEP 2. Multiply the denominators I X7 =21
STEP 3. Write in fraction form. 10
10 2]
STEP 4. 7 is in reduced form.
The answer is 10 .
21
o 2 5 10
Your work should look like this on paper. — X — = —
3 7 2]
The (GCEF) is the largest number that can be

divided evenly into two numbers. For example, the GCF of 4 and 8 is 4
since 4 is the largest number that can be divided evenly into 4 and 8. (See
Section 2.1, Lowest Terms and Reduced Form, page 20.)

is used only when multiplying two or more fractions and
is a method for keeping numbers small. The product is in reduced form
after completing cross canceling.

The need for cross canceling is determined by looking diagonally at the
numerators and denominators of the fractions to be multiplied. Dividing
the diagonal numerator and denominator by their GCF is cross canceling.
The GCF must be greater than 1 to cross cancel. Note that in Example 1,
no cross canceling was necessary since the GCF for both pairs of diagonal
numbers was 1.
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. 3 4
Example 2: Use cross canceling to solve - x —.

8 9

STEP 1. Lightly draw an X over the fractions, crossing
through the 3 and 9 and through the 8 and 4

so they look like this x . The

numbers that are diagonal from each other
are the ones you will use for cross canceling.

STEP 2. Consider the 3 and 9. Their GCF is 3. Divide
both of them by 3 (3 + 3 = 1 and
9 + 3 = 3). Write 1 above the 3 and
3 below the 9 as shown. Then, consider
the 4 and 8. Their GCFis4 (4 + 4 = 1 and
8 + 4 = 2). Write 1 above the 4 and

2 below the 8 as shown.

STEP 3. Multiply the new numerators and
denominators.

The answer is %

Example 3: 6 x %

STEP 1. Write the 6 in fraction form.

STEP 2. Cross cancel.
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3
STEP 3. Multiply. b y 3 9
1 4, 2
STEP 4. Write the improper fraction as a mixed 9 1
number. = = U=
2 2
The answer is 41.
Your work should look like this on paper.
3 6 3 9 1
6 X - = - X—=—-=4§=
4 1 4 2 2
Example 4: 2§ P 1z
4 3
3 11 2 5
STEP 1. Write the mixed numbers 2— = —andl- = —
as improper fractions. 3
STEP 2. Multiply the numerators and denominators. l 1 x 5 _ 55
4 3 12
STEP 3. Write the improper fraction as a mixed 55 7
number. T = %
12 12

The answer is 41.
12

Your work should look like this on paper.
3 2 5 55
2—><1—=H><—=—=
4 3 4 3 12

7

12
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Example 5: &l X 9 X 1
7 10 3

STEP 1. Consider the numerator 5. The
denominators that are diagonal to 5 are 10
and 3. You can only cross cancel with one
denominator. The GCF of 5 and 3is 1, so
you cannot cross cancel. The GCF of 5
and 10 is 5. So, cross cancel the 5 and 10.

STEP 2. Consider the numerator 9. The
denominators that are diagonal to 9 are 7
and 3. You can only cross cancel with one
denominator. The GCF of 9 and 7 is 1, so
you cannot cross cancel. The GCF of 9
and 3 is 3. So, cross cancel the 9 and 3.

STEP 3. Consider the numerator 11. The
denominators that are diagonal to 11 are
now 7 and 2. Since the GCF of 11, 7, and
2 is 1, you cannot cross cancel any
numbers.

STEP 4. Look at the numbers that E i
resulted from the cross 1/6
cancellations. Be sure that none
of these numbers have any
common factors diagonally or
vertically. If there are none,
multiply the numerators, then

<o

8-

Nfo

Sl=

NI:

multiply the denominators. 33 _ 5

STEP 5. Write the improper fraction as a mixed =2

number. 14 l‘l

The answer is 22.
14

Your work should look like this on paper.

15 573 11 33 5

= 2
1»0’ 3, 14 14
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2.2 Practice Multiplying Fractions

Solve the following problems, using cross canceling whenever possible. Write answers in reduced
form, and change improper fractions to mixed numbers. See “Step-by-Step Solutions” (pages 228
to 229) for the answers.

1.§><E 2.§><ﬂ 3.§><2
2 1 57 976
g 880 5. 2 18 6. 2x 2
9" 56 22 * 15 17 27
7 z><4 8. 9><l 9 2§><g
1 36 51
10, 2l x 92 11, 23 11 12. 32 %9
3775 55 6
2 2 3 5 3 3
13. 42 x 142 14. 53 % 102 15 75 x 3
5779 57 %107 277
16.5><8§ 17.g><i><E 18.m><@><z
4 513 27 13 515 °3
19. 21504 0 2228
5 %1 7770 % 18
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2.3 Dividing Fractions

In this section, we will review:
the steps used to divide fractions
reciprocals

To divide fractions, follow these basic steps:

1. Write the problem with all terms in fraction form:
numerator
denominator

. Write whole numbers and mixed numbers

in fraction form.
. Change the division sign to a multiplication sign.
. Write the reciprocal of the second fraction.
. Cross cancel if possible (see page 25).
. Multiply the numerators and denominators.
. Write the answer in reduced form.

AN Ul B WD

Changing the division sign (+) to a multiplication sign (X) means just
what it says.
For instance, change Sl w0 2x L,
8 N 8 M

To find the of the fraction, invert or flip the fraction. For
instance:

3 4
« to find the reciprocal of 7 simply invert: 3

. . . . 5

o to find the reciprocal of 5, first write 5 in fraction form: 7
then invert: %

o to find the reciprocal of 1%, first write 1% as an improper

. . 3
fraction: 2, then invert: s
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Example 1: < - 2
4
STEP 1. Make no change in the terms because both 3 . 2
terms are in fraction form. T
4 3
STEP 2. Change the division sign to a multiplication 3 <
sign. ;.
4
STEP 3. Write the reciprocal of the second fraction. 3 x 3
4 2

The reciprocal of 2 is §
3 2

STEP 4. Skip cross canceling because 3 and 2 as well
as 4 and 3 have no common factors.

STEP 5. Multiply the numerators and denominators.

STEP 6. Write the improper fraction as a mixed
number.

O[O £ |Ww
—

The answer is 1% .

Your work should look like this on paper.

3 2 3.3 9 1

—_ = - = — —:—:1—

4 3 4 2 8 8
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5
Example 2: i 5

STEP 1. Write 5 in fraction form: % .

STEP 2. Change the division sign to a multiplication sign.

5 1
STEP 3. Observe that the reciprocal of 7 is 5

STEP 4. Cross cancel the 5s. Their GCF is 5.
STEP 5. Multiply the numerators and denominators.

STEP 6. Make no changes to the fraction; it is in its

1
reduced form: 3

il
The answer is R

Your work should look like this on paper.

1

's 1
= — X —
8 }31 8

o | \»n
- |\
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Example 3: 8— + 4§

15
STEP 1. Change the mixed numbers to improper ﬁ o 6_8
fractions. 5 15
STEP 2. Change the division sign to a multiplication
sign. 44 15
- X -
5 68
68 15
STEP 3. Observe that the reciprocal of 5 is 58 -
STEP 4. Cross cancel the 44 and the 68. Their 11 /l/é 3
GCF is 4. The 5 and the 15 have a
GCF of b. 5 /eg
1 17
STEP 5. Multiply the numerators and 11 3
denominators. /l/{ — E
5 68 1
1 17 7
STEP 6. Write the improper fraction as a mixed 33 16
number. T = i
17 17
The answer is 1E .
17
Your work should look like this on paper.
4, ,8 _ 44 68 }M 33 _ 16
5 15 5 15 § ,ers’ 17
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Two rules govern division with zero.

0
Rule 1. Zero divided by any number equals 0: = 0.
any number
0
For example, — = 0.
2

Rule 2. Zero divided by any number is undefined (or has no solution):
any number
0

= undefined or no solution

5 .
For example, 5 = undefined.

2.3 Practice Dividing Fractions

Solve the following problems. Change division to multiplication, and cross cancel if possible.
Multiply and reduce if needed. See “Step-by-Step Solutions” (pages 229 to 231) for the answers.

7 .14 2.5 7.2
L 30725 2. 577 3.873
4. 2.1 5. 123 6. 2. 18

976 4 6

7. 0+ 2 8 1+2 9. 63 .48
16 7 16 8
10. 4g + l 11. 6Z +3 12. 2l + 6§
3 27 5 3 8
24
13. 2§ + 5§ 14, — +0 15. 2l + 3l
8 7 29 15 3
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16. 64+ 23 17. 122 252 18 43110
2 "4 2 6 5
19. 62+ 3t 20. 42 . o]
472 9 3
24 Finding the Least Common Denominator (LCD)

In this section, we will review:
least common denominator
prime numbers

The smallest whole number into which several other whole numbers will
divide evenly is called the . When working with
fractions, the least common multiple is referred to as the
. You will need the least common denominator when
adding or subtracting fractions with unlike denominators.
Use to find the least common denominator. A
is a whole number greater than 1 that can be divided evenly only
by 1 and itself. These are the prime numbers less than 50: 2, 3, 5, 7, 11, 13,
17,19, 23, 29, 31, 37, 41, 43, 47
The examples illustrate the step-by-step process to find the LCD. Here
are general pointers to keep in mind.

o Look at the denominators of the fractions and recall their factors.

o If the denominators have no common factors, multiply them
together to get the LCD.

o If the denominators have a common factor, look at the list of
primes and determine the smallest prime number that can be
divided into the denominators evenly (without a remainder).
Begin dividing with that number. You must divide by only prime
numbers.

o Continue dividing by the same prime until it no longer divides
evenly. Then move up the list of primes to see if a larger prime
number is a factor of both numbers.
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« The division process is complete when your bottom row of quo-
tients has no common prime factor.

o If there are three denominators, the prime number must be a fac-
tor of at least two of the denominators. The third denominator is
not divided, it is just moved down to the next row.

« Remember to multiply the prime numbers along the left side of
the L shape and the numbers in the bottom row of quotients to
find the LCD.

Example 1: Find the LCD for g and % .

STEP 1. Observe that the denominators are 6 and 15.

STEP 2. Write 6 and 15 next to each other. Draw an 6 15
L around them.

STEP 3. Find their least common prime factor. The 6 3|6 5
and 15 are both divisible by 3, so place a 3 |—l
to the left of the L as shown.

STEP 4. Next, divide 6 and 15 by 3; 6 + 3 = 2 3|6 15
and 15 + 3 = 5. Write the quotients below |—
6 and 15 as shown. 2 5
STEP 5. Since the numbers in the row (2 and 5) have | 6 15

no common factors, stop dividing. Circle the
number to the left of the L and the numbers
below the L as shown.
STEP 6. Multiply the circled numbers. 325 =130

The answer is 30.

New Notation

Both « and X mean to multiply.
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Example 2: Find the LCD for % and é

STEP 1. Observe that the denominators are 4 and 9.
STEP 2. Write 4 and 9 next to each other. Draw an L u

around them.
STEP 3. Notice that the numbers 4 and 9 have no

common prime factors.
Step 4. Multiply them together. q . 9 = 36
The answer is 36.

Example 3: You are given the denominators 12 and 42. Find the
least common denominator.

STEP 1. Write 12 and 42 next to each other. Draw an |12 42

L around them like this:

STEP 2. Find their least common prime factor: The 2 | 12 42

12 and 42 are both divisible by 2, so place a 6 21
2 to the left of the L and divide as shown.

STEP 3. Then write the resulting 6 and 21 with an L 2|12 42
around them like this. The 6 and 21 are both 3| 6 21
divisible by 3. Write 3 to the left of the L and —
divide. 2 7

STEP 4. Stop dividing since the numbers 2 and 7 12 42
have no common prime factors. Circle the 6 21

factors on the left of the L and the numbers
below the L as shown.

STEP 5. Multiply the circled numbers: 2327 =84
The answer is 84.

You can use the same method with one variation to find the LCD of three
fractions. The variation is that at least two of the three numbers in a row
must have a common factor to proceed. Simply bring down to the next
row with the other quotients the number that is not divisible by the com-
mon factor.
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Example 4:

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

3 7 17

16 20 30

Observe that the denominators are 16, 20,
and 30. Write the denominators next to each

and draw the L around them.

Observe that the least common prime factor
of 16, 20, and 30 is 2. Divide them by 2.

Notice that the resulting row contains 8, 10,
and 15. There is no common prime factor for
those three numbers. However, two of the
numbers, 8 and 10, have a common prime
factor of 2. Therefore, write the 2 to the left
of the L and divide. Write 4 and 5 under the
8 and 10 as shown. The 15 cannot be
divided by 2, so bring it down as shown.

The resulting row contains 4, 5, and 15.
There is no common prime factor for 4, 5,
and 15. However, two of the numbers, 5 and
15, have a common prime factor of 5.

Therefore, write the 5 to the left of the L and
divide. Place the 1 and 3 below the 5 and 15
as shown. Because 4 cannot be divided by
5, bring it down as shown.

Stop dividing since the numbers in the row
(4, 1, and 3) have no common factors. Circle
the factors on the left of the L and the
numbers below the L as shown.

Multiply the circled
numbers:

The answer is 240.
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2.4 Practice Finding the Least Common Denominator
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 231 to 233).

Find the least common multiple for the following pairs of numbers.

1. 12 and 24 2. 20 and 30
3. 40 and 10 4. 8and 18
5. 42 and 35 6. 12and 8
7. 40 and 25 8. 40 and 50
9. 32 and 40 10. 30 and 36

Find the LCD for each of the following fractions.

1. 2 and U 12, 2 and =
35 14 33 22
13. l and E 14. E and ﬂ
15 36 21 9
15. S and 17 16. a and E
18 24 25 50
17. 1 and 5 and U 18. Z and 1 and 7
3 6 9 3 5 12
19. S and n and 17 20. E and 5 and !
16 18 24 4 6 8
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25 Adding Fractions

In this section, we will review:
adding fractions
forming equivalent fractions

To add fractions, the denominators must be the same. But, you also will

encounter these situations:
different denominators
one denominator that is a multiple of the other
mixed numbers

Same Denominators
To add fractions with the same denominators, follow these basic steps:

1. Add the numerators. The denominator stays the same.
2. Reduce the answer if needed.

Example 1: ! + §
7 7
STEP 1. Add the numerators. The denominator stays 1+3 _ 4
the same. -
7 7

STEP 2. Observe that the fraction % is in reduced form.
4
The answer is X

Your work should look like this on paper.

N |-
N w
N £

Different Denominators
To add fractions with different denominators, follow these basic steps:

1. Find the LCD. (See Section 2.4 “Finding the Least Common
Denominator;” page 35.)

2. Write equivalent fractions. (See Section 2.1 “Fraction Terminol-
ogy, page 18.)

3. Add the numerators. The denominator stays the same.

4. Reduce the answer if needed.
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When you multiply a fraction by 1 or in this case, a fraction that equals
1 (like, % ), the value of the fraction remains the same. The resulting frac-

tion is an equivalent fraction. An equivalent fraction when reduced equals
the original fraction. Forming equivalent fractions makes the denomina-
tors of different fractions the same, thus making it possible to add. To form
equivalent fractions follow these steps:

1. Find the LCD for the denominators.
2. Multiply one or both fractions by a fractional form of 1, like, g,

so equivalent fractions formed have the same denominator.

Example 2: ! + S
3 8
STEP 1. Observe that the LCD of 3 and 8 is 24 since 3.8=24
they have no common factors. The LCD
IS 24.
STEP 2. Form equivalent fractions. Multiply % by g l . § _ 1
to form an equivalent fraction that has a 3 8 24
: : 5 3 Y 3 15
denominator of 24. And multiply 5 by 3 to s 2= 22
form an equivalent fraction that has a 8 3 24
denominator of 24.
STEP 3. Add the equivalent fractions. 1 8 8
e — = —
3 8 24
5 3 15
+= - = —
8 3 24
23
24

The answer is E .
24
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Example 3: — + —
12 20
STEP 1. Find the LCD of 12 and 20. 12 20
6 10
2:.2+3.5 =60
The LCD is 60.
STEP 2. Form equivalent fractions with a 1 5 5
denominator of 60. 12 ° g = 5
3 3 9
+— = = —
20 3 60
STEP 3. Add the numerators. 1 Y 5
The denominator stays the same. e — = —
12 s 60
3 3 9
+— == —
20 3 60
STEP 4. Reduce the fraction. 14 — l
€0 30

The answer is l .
30

One Denominator Is A Multiple of the Other

To add fractions in which one fraction’s denominator is a multiple of the
other’s denominator—such as 2 and 4; 6 and 24; or 7 and 56—follow these
steps:

1. Find the LCD. The LCD in this type of problem is the larger of the
two numbers.

2. Form an equivalent fraction.

3. Add the numerators. The denominators remain the same.

4. Reduce the fraction if needed.
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Example 4: s + 7
4 16

STEP 1. Find the LCD: Because 16 is a multiple The LCD is 16.
of 4, 16 is the LCD.

STEP 2. Form equivalent fractions with a 3 4 12
denominator of 16. Because 16 is the LCD, — - =
4 4 16
7 remains the same. 7 7
16 L — = —
16 16
STEP 3. Add the numerators. The denominator stays 3 4 12
the same. - =
4 4 16
7 7
+— = —
16 16
19
16
STEP 4. Change the improper fraction to a mixed 19 . 3
number. e, *e,
16 16
D
The answer is 1—.
16
Your work should look like this on paper. 3 4 12
Z 0 = = =
4 4 16
7 7
+— = —
16 16
19 _,3
16 16
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Mixed Numbers

To add mixed numbers like 3% and 4%, follow these steps:

1. Find the LCD, if the fractions have different denominators.

2. Form equivalent fractions, if needed.

3. Add the fractions numerators. The denominators remain the
same. Then add the whole number parts of the mixed number(s).
4. Change improper fractions to a mixed number, if needed.

ul

Example 5: 3Z + 4§
3 7

STEP 1. Find the LCD. The 3 and 7 have no
common factors, so the LCD is 21.

STEP 2. Form equivalent fractions.

STEP 3. Add the numerators. The denominators
remain the same. Then add the whole
numbers.

STEP 4. Change the improper fraction to a
mixed number.
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. Reduce the fraction part of the mixed number, if needed.
6. Add the mixed number to the whole number sum.

3.7 =21
The LCD
is 21.
2.7 _ Ll
3 7 21
L8 .3 18
7 3 21
2
2.7 _ Ll
3 7 21
+qé Ez E
7 3 21
32
7_
21
32 _ 11
21 21



. . 1
STEP 5. Notice that the fraction part, i cannot
21
be reduced.

11 11
STEP 6. Add 7, the sum of the whole number 7 + l— = —
21 21

part to the mixed number 112—1 .

The answer is 8E .
21

Your work should look like this on paper.

2

3_.Z: 31_4
3 7 2]
TP IN L
7 3 2]
2

722 _ 74100 = g

2] 21 2]

2.5 Practice Adding Fractions
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 233 to 236).
Reduce if needed.

1 4 S 71

1 ° 2 ! 3 M 4 e

. . . . 5

+ § + i + ﬂ + 2—

5 14 5 _8
5ﬂ 1§ 4l 473
5 6 10

5 6 7 8.
+ 3i + Z + 2l + 26 §
10 8 8
Continued
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34— 25— 2 5=
20 14 33 10
9 10 11. 12.
+ 45§ + 58l + 3 + 2i
15 7 S 14
g2 21 64 43
9 6 9 5
13. 14. 15. 16.
+ 4§ + 132 + 12l + 2l
4 0 1 8
1 1
3 12
1 3
17. - 18, — 19. 3L 1 7L 4103
8 14 20 15 10
1 4
+ = + =
6 21
20. 27g + 30§ + 31§
3 8 6
2.6 Subtracting Fractions

In this section, we will review:
subtracting fractions
subtracting mixed numbers
borrowing with mixed numbers

To subtract fractions, the denominators must be the same. First, we will
show you how to subtract fractions when the denominators are the same,
then we will show you what to do when they are different.
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Same Denominators
To subtract fractions with the same denominators, follow these basic

steps:

1. Subtract the numerators in the fraction part. Write the difference
(answer) over the denominator.

2. Subtract the whole number part, if necessary.

3. Reduce, if needed.

Example 1: 5.3
9 9
STEP 1. Subtract the numerators. Write the 5—-3

difference over the denominator.

STEP 2. Observe that there is no whole number part
to subtract.

STEP 3. Notice that the answer is in reduced form. 5 3 _ 2
9 9 9
The answer is E .
9
Example 2: 43 _ Qi
37 &7
STEP 1. Subtract the numerators in the fraction part. 4 5
5 — 4 = 1. Write the difference over the 37
denominator to show i _ Zi
37
STEP 2. Subtract the whole numbers: 4 — 2 = 2. Now 37
1 1
h 2—.
you have 37 2—
37

STEP 3. Notice that the answer is in reduced form.

Th 5 Pl
€ answer IS 37"
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Different Denominators
To subtract fractions with different denominators, follow these steps:

1. Find the LCD.

2. Change the fractions to equivalent fractions.

3. Subtract the numerators, if possible. The numerator in the top
term must be larger than the numerator in the bottom term.
Write the difference (answer) over the denominator.

4. Subtract the whole numbers, if needed.

5. Reduce, if needed.

Example 3: 5.3
4

STEP 1. Find the least common denominator I 6 4
of 6 and 4.

23.2=12
The LCD is 12.

STEP 2. Form equivalent fractions.

5 2 10 3 3 9
—e¢—-—=—and— - = —
6 2 12 4 3 12
STEP 3. Subtract the numerators in the fraction part.
10 — 9 = 1. Wirite the difference over the
denominator to show %
STEP 4. Observe that there are no whole E E _ l_o
numbers to subtract. 6 ° 2 - 12
3 3 9
— e — = —
4 3 12
1
12

STEP 5. Notice that the answer is in reduced
form.

The answer is i
12
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Example 4: 7§ - 43
6 14

STEP 1. Find the least common denominator 6 14
of 6 and 14.

237 =42
The LCD is 42.

STEP 2. Form equivalent fractions.

3. = —and — » - = —
6

STEP 3. Subtract the numerators

in the fraction part.
35 — 9 = 26. Write the 7§ . Z = g
difference over the 6 7 42
denominator. 3 3 9
-y « — — gy~
14 3 42
STEP 4. Subtract the whole 26 13
numbers: 7 — 4 = 3. 3— = —
Now you have 3. 42 21

13

26
STEP 5. Reduce I to 27

Th 530>
€ answer Is 21"
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Borrowing from the whole number of a mixed number is required when
the numerator of the bottom fraction is larger than the numerator of the
top fraction.

3

|lor ©IN

For example, in the problem

, you cannot subtract g from g So

o

you must borrow 1 from the 3. Since 1 = =, the whole number 3 is rewritten

©o|©

as 2% and then added to the fractional part of the top number, g . This is
shownas:32 = 32 = 22 4 2 _ 511 Nowitis possible to subtract °.
9 9 9 9 9 9

You can use a shortcut for rewriting mixed numbers when borrow-
ing is needed.

STEP 1. Subtract 1 from the whole number.
STEP 2. Add the numerator and denominator in the fraction part.

STEP 3. Place that sum over the denominator.

STEP 4. Write the lowered whole number and the new improper fraction.

Example 5: Use the shortcut to rewrite 5%
so that you can borrow.

STEP 1. Subtract 1 from the whole number. 5 —-1=4¢4
STEP 2. Add the numerator and denominator. 7 + 16 = 23
STEP 3. Place that sum over the denominator. 23

16
STEP 4: Write the lowered whole number and the 23

new improper fraction. —

16

The answer is 4§.
16
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Example 6: 7l -5
8 8

STEP 1. Consider that you cannot subtract g

from 1 . Borrow and rewrite 7l as 69.

8 8 8 1 9

STEP 2. Subtract the numerators in the fraction 75 = 65

part (9 — 5 = 4). Write the difference 5 5

over the denominator to show i - g - g
STEP 3. Bring down the 6. Now you have 6%. 4 1
STEP 4. Reduce 62 to 6-. 6— = 6-
8" 2 8 2

The answer is 6%.

5 11

: 16= - 13—

Example 7 5 2
STEP 1. Find the least common denominator

of 8 and 12.

2223 =24
The LCD is 24.

STEP 2. Form equivalent fractions.

5 3 15 11 2 22
2.2 = 24qnd ==
8 3 24 12 2 24
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STEP 3. Consider that you cannot subtract % from

15 . Borrow and rewrite 16E as 15§.
24 24 24
5 5 3 15 3
16— = 16— .- = 16— = 15—9
8 8 3 24 24
11 11 2 22 22
-13—=-13— ¢ - =-13— = —-13—
12 12 2 24 24
STEP 4. Subtract the numerators in the fraction part. 21_7
39 — 22 = 17. Write the difference over the 24

denominator to show % . Subtract the
whole numbers. 15 - 13 = 2.

STEP 5. Notice that the answer is in reduced form.
The answer is 2 17 .

24
2.6 Practice Subtracting Fractions

Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 236 to 238).

Borrow if necessary. Reduce all answers.

1. 3.1 o 84 _32 3, 37 _4
4712 89 89 20 5
3 9 5
9 50 12
4. _l 5 _i 6- _l
"7 25 30
" o o7
% NEF , &
.0 _35 T 43
2 12
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182 102 181
11. 12.
T 43 ~ 103
__ 4 _4 _ 4
4
%o 4. 5. 0
_ 72 o3 s
6 7 7
34% 19% 12%
o 17. . 18 %
~ 25> — 142 - 7L
15 6 15
3 .5 5 _9
47> — 252 82 —5—
-0 TP 2085 7 50
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_ Chapter Test for Fractions

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 239 to 241). And see “2.1 Fraction Termi-
nology,” “2.2 Multiplying Fractions,” “2.3 Dividing Fractions,” “2.4 Finding
the Least Common Denominator (LCD),” “2.5 Adding Fractions,” and
“2.6 Subtracting Fractions,” if the chapter test indicates you need addi-
tional practice.

Section 2.1
Change each improper fraction to a mixed number. Reduce if necessary.
1 28 2. 2 3. 22
5 2 6

Change each mixed number to an improper fraction.

6 3
4= RVES
4 13 > 8
Section 2.2
Write answers in lowest form. Change improper fractions to mixed numbers.
§ X % 7. 3& X E
9 32 5 4
7 3 _5_16
8. 6 x5 9. - x = x—
““8 8§ 6 5
Section 2.3
0. 2.4 1 l.o
15 25
7 7
12. 72 - 3—
9 21




Sections 2.4 and 2.5

== 18.

.4 14.
5

+l+l 16.
8 9

20.
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chapter B Decimal Numbers

3.0 Pretest for Decimal Numbers
3.1 Place Value
3.2 Rounding Decimal Numbers
8.3 Adding and Subtracting Decimal Numbers
3.4 Multiplying Decimal Numbers
3.6 Dividing Decimal Numbers
3.6 Converting Decimal Numbers and Fractions
3.7 Comparing Decimal Numbers and Fractions
3.8 Chapter Test for Decimal Numbers
3.0 Pretest for Decimal Numbers

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 242 to 243). Then, see “3.1 Place Value
“3.2 Rounding Decimal Numbers,” “3.3 Adding and Subtracting Decimal
Numbers,” “3.4 Multiplying Decimal Numbers,” “3.5 Dividing Decimal Num-
bers,” “3.6 Converting Decimal Numbers and Fractions,” and “3.7 Compar-
ing Decimal Numbers and Fractions,” for skill explanations.

Sections 3.1 and 3.2

1. Round 36.59 to the nearest tenth.

Section 3.3
2. 7.23+5.9614

3. 25.01-14.732
Section 3.4

4, 53.72 x 4.58
Section 3.5

Divide. Round the answer to the nearest tenth.

5. 376.42 +51.2
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Section 3.6
6. Write 0.125 as a fraction in reduced form.

7. Change % to a decimal.

Section 3.7

Arrange the decimal numbers from least to greatest.

8. 0.0119, 0.091, 0.0191, 0.01

Arrange the fractions from least to greatest.

1 7 8

"5 15 25
Compare the fraction and decimal. Place <, =, or > in the blank.

3

10. — 0.14
25
3.1 Place Value
In this section, we will review:

decimal numbers
decimal points
determining place value

We use the Hindu Arabic base 10- system, which has 10 differ-

ent symbols to write numbers. The symbols, called , are—

01234567809

In this system, we understand that whole numbers, like 435 or 521,
have a at the far right, the end—even though the decimal
point is not visible. A contains a decimal point between
the whole number and the decimal part. For example, 23.579 is a decimal
number. We read a decimal point as and.

The following place value chart shows the names and values for each
place on the chart. Note that the decimal point is in the middle and that it
separates the whole numbers from the decimal part, sometimes called the

of the number. (See Fig. 3.1.)
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. Q
& &
g 9 @
9 2 K N 9
y & . o & 39
9 IS - o & IS 9 P
< g 2 N X [ £S 8
S ¢ 8 @ S G SI
12} < g N N N
IS 3 v Q@ » @ O S @ <
O 'S $ 4 S} 'S 4 $ S O
S x> N} (2) & N NG N S
S S s SFE §§&s 8
ISEIES Q@ BN ' 9 PO BN S S

Figure 3.1. Understanding place value.

When reading or saying decimal numbers, use the place name of the
number in the far-right position. For example, 0.8 is read as eight-tenths
and 0.513 is read as five-hundred thirteen thousandths.

To determine the place value of a number, always start at the decimal

point.

For Example:
If asked the place of each digit
in 67.85, write the number
below the place value names
on the chart, being sure to
place the decimal point cor-
rectly. (See Fig. 3.2.)

The answer: The 6 is in the
tens’ place, the 7 is in the ones’
place, the 8 is in the tenths’
place, and the 5 is in the hun-
dredths’ place.

(2]
2] NS
(2] $ Y
A S &
o Q@ 2 2 v
F & o @ s & ¥
s § & & s § 8
S & 9 9 L& £
6 7 8 5

Figure 3.2. Placing the decimal point correctly.
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3.1 Practice Place Value

Answer the following questions using the numbers shown and Figure 3.3. For the answers, see
“Step-by-Step Solutions” (page 243).

10.

11.

12.

2
S
<4 S
& ® &
() S 9
S I o & 5
N o <L S
S & » g X o L
s ¥ & ¥ F & ¢ 3
& L& L& ¥ 2 ¥ X 9O ¥
b@g’b@@‘@bg’@b
S &§ & § &£ ¢ s § & s §
< L $ & L o PN N OIS
— = —p—> — — =« e

Figure 3.3. Place values.

4,328.576

. Which digit is in the thousands’ place?

. Which digit is in the tenths’ place?

. Which digit is in the hundredths’ place?
. Which digit is in the hundreds’ place?

. Which digit is in the tens' place?

. Which digit is in the thousandths’ place?

. Which digit is the ones’ place?

853.92

. Which digit is in the ones’ place?

. Which digit is in the hundreds’ place?

Which digit is in the tenths’ place?
Which digit is in the tens’ place?

Which digit is in the hundredths’ place?
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32,804.1679
13. Which digit is in the thousands' place?
14. Which digit is in the tenths’ place?
15. Which digit is in the ten thousandths’ place?
16. Which digit is in the hundreds’ place?
17. Which digit is in the ten thousands'’ place?
18. Which digit is in the tens’ place?
19. Which digit is in the hundredths’ place?

20. Which digit is in the ones’ place?

3.2 Rounding Decimal Numbers

In this section, we will review:
rounding whole and decimal numbers
the circle and arrow rounding method

is a kind of estimating that makes working with a number eas-

ier. We often use rounded number values when approximating money;,

time, and distance. For example, let’s say you have $5.27. You might say,
“I have about $5.00.” This is rounding.

Numbers can be rounded to any place on a place value chart. (See Fig. 3.4.)

2
§ &
& ° &
N s 9
S o & &
< @QQO
L & © <L xS o L
o O 2@ X O 9
I RN Y S | S & S D
& & F ¥ s L & & ¥
S £ ¢ B 45 o £ & & £ 3
S &§ & 5§ &5 S § & s §
< & $§ <& & o E N N R

Figure 3.4. Rounding decimal numbers.
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To round a whole or decimal number, follow these steps, using a circle
O and an arrow U.

1. Draw a circle around the digit in the place to which you are
rounding.
2. Draw an arrow above the digit to its right.
3. Note that the circled digit either stays the same or increases by 1.
« If the digit under the arrow is 4 or less (0, 1, 2, 3, 4), the circled
digit stays the same.
o If the digit under the arrow is 5 or greater (5, 6, 7, 8, 9), add 1
to the circled digit.

Example 1: Round 53,268 to the nearest thousand.

STEP 1. Circle the 3 in the thousands’ place, and 5 @ ’ 26 8
draw an arrow above the 2.

STEP 2. Do not change the 3 because the 2 is less
than or equal to 4.

STEP 3. To complete the whole number, fill in the 53, Q Q Q
remaining places with zero(s) until you reach
the decimal point.

The answer is 53,000.

Example 2: Round 23.762 to the nearest tenth.

y
STEP 1. Circle the 7 in the tenths’ place. Draw an 2 3. @ 62
arrow above the 6.
STEP 2. Increase the 7 to 8 because 6 is greater than 23.8

or equal to 5.
The answer is 23.8.

After you have finished rounding a number always look back to be
sure that your answer makes sense.
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3.2 Practice Rounding Decimal Numbers
Round the following numbers. For the answers, see “Step-by-Step Solutions” (page 244).

Mark appropriate numbers with a circle and an arrow.
1. Round 33.45 to the nearest tenth.
2. Round 74.561 to the nearest ten.
3. Round 234.357 to the nearest hundredth.
4. Round 25 to the nearest ten.
5. Round 36.758 to the nearest tenth.
6. Round 345.64 to the nearest tenth.
7. Round 34,785 to the nearest thousand.
8. Round 74.521 to the nearest one.
9. Round 345.856 to the nearest tenth.
10. Round 24.56 to the nearest one.
11. Round 456 to the nearest hundred.
12. Round 24.27614 to the nearest ten thousandth.
13. Round 76,476.23 to the nearest thousand.
14. Round 54 to the nearest ten.
15. Round 36.337 to the nearest hundredth.
16. Round 564 to the nearest hundred.
17. Round 1,362.2763 to the nearest thousandth.
18. Round 36.342 to the nearest one.
19. Round 24,776.25 to the nearest hundred.

20. Round 36,132 to the nearest thousand.
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3.3 Adding and Subtracting Decimal Numbers

In this section, we will review:
understanding the decimal point
zero as a placeholder

All whole numbers have an understood decimal point at the far right, the
end.

438 means 438.

5 means 5.

Zero is used as a when adding and subtracting decimal num-
bers. Since all decimal numbers do not have the same number of decimal
places, adding zero(s) to the end of the decimal part can make decimal
numbers the same length. The zeros hold the place of the missing place
value digits, keeping all digits in the correct column.

Adding
To add decimal numbers, follow these steps:

1. Line up the decimal points vertically (up and down) to guarantee
that you are adding like place value units.

2. Fill missing decimal places with zeros as as shown.
This step helps keep all numbers in the correct column.

3. Add as you do whole numbers. Be sure to bring down the deci-
mal point.

Example 1: 4.7 + 3.25

STEP 1. Line up the decimal points vertically. 4-7
+ 3.25
STEP 2. Fill the missing decimal place in the 4.70
4.7 with a 0. + 3.25
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STEP 3. Add the numbers. Bring down the decimal 4.70
point. + 3.25

7.95

The answer is 7.95.

Example 2: 4 + 3.65 + 51.956

4.

STEP 1. Line up the decimal points vertically. 3.65
+51.956
4.000
STEP 2. Fill the missing decimal places in the 3.650
4 and the 3.65 with 0s. + 51 .956
STEP 3. Add the numbers. Bring down the decimal 4.000
el 3.650
+51.956
59.606

The answer is 59.606.

Subtracting
To subtract decimal numbers, follow these steps:

1. Line up the decimal points vertically (up and down) to guarantee
that you are subtracting like place-value units.

2. Fill missing decimal places with zeros as placeholders as shown.
This step helps keep all numbers in the correct column.

3. Subtract as you would whole numbers. Bring down the decimal
point.
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Example 3: 5.637 — 4.32

STEP 1. Line up the decimal points vertically.

STEP 2. Fill the missing decimal place in
4.32 with a 0.

STEP 3. Subtract the numbers. Bring down the
decimal point.

The answer is 1.317.

Example 4: 941.2 — 14.23

STEP 1. Line up the decimal points vertically.

STEP 2. Fill the missing decimal place in
941.2 with a 0.

STEP 3. Subtract the numbers, borrowing as needed.

Bring down the decimal point.

The answer is 926.97.
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5.637
—4.32

5.637
—4.320

5.637
— 4.320

1.317

941.2
—14.23

941.20
—14.23

941.20
-14.23
926.97



Example 5: 7 — 2.436

STEP 1. Line up the decimal points vertically. 7

STEP 2. Fill the missing decimal places in the 7.000
7 with Os. — 2.436

STEP 3. Subtract the numbers, borrowing as needed.
Bring down the decimal point.

[
3N NN
0w £ O

The answer is 4.564.

3.3 Practice Adding and Subtracting Decimal Numbers
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 244 to 245).
Add.

1. 557 2. 71898 3. 1.806
+ 23.2 + 496.69 + 4.856

Rewrite vertically; add.

4. 9.365 + 5.796

5. 79.061+ 5.72

6. 813.7 + 629.86

7. 1.86 +23.2

8. 26.905 + 7,643.457

9. 6.543 +12.61+ 304.8

10. 18.297 + 7.6 + 199.83
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Subtract.

11. 76 12. 823 13. 185.47
- 48 - 43.94 - 67.5

Rewrite vertically; subtract.

14. 243.98 — 84.256

15. 4,986.25 — 3,615.24

16. 12 - 1.263

17. 1.5 - 0.03752

18. 25.754 — 25.752

19. 17.54 — 2.0432

20. 100.232 - 04

34 Multiplying Decimal Numbers

In this section, we will review:
calculating the number of decimal places
in a product
trailing zeros
zero preceding a decimal point
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To multiply with decimal numbers, follow these steps:

1. Write the problem vertically as if you were working with whole
numbers, writing the longest number (the one with the most
digits) on the top. Align the second number with the far right side
of the top number.

2. Multiply as you do whole numbers.

3. Determine the number of decimal places in the answer by adding
the number of decimal places in both factors. Start at the far right
of the product and draw small arrows to the left the total number
of decimal places that the answer needs.

4. Write the answer in best mathematical form.

In the decimal part of a number, zeros to the right of the last nonzero digit
(1, 2,3,4,5,6,7, 8 or9) are called . For example, 65.2300
has two trailing zeros. The 0 in the thousandths’ place and the 0 in the ten-
thousandths’ place have no value. To write an answer like 65.2300 in best
mathematical form, drop the trailing zeros. Write the answer as 65.23.

For answers with only a decimal part, place a zero to the left of the decimal
point so the answer is in best mathematical form. It is easy to miss seeing a
decimal point. The zero makes the decimal point stand out. In medication
dosages, clear communication is essential. If a decimal point is not noticed,
a dosage error could occur. For example, reading .5 mL as 5 mL results in a
tenfold dosage error. Writing 0.5 mL helps to avoid human error.

Example 1: 3.46 x 0.5

STEP 1. Write the problem vertically. 3.46
X 0.5

STEP 2. Multiply as you do whole numbers.
3.46
X 0.5
1730
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STEP 3. Add the number of decimal places in the two
factors: The 3.46 has two decimal places,

and 0.5 has one decimal place, so the total is 3.46
three decimal places. The answer will have X 0.5
three decimal places. 1.730
STEP 4. Insert the decimal point three places to the WAy
left as shown with the arrows.
STEP 5. Drop the trailing 0 and write the answer in l .73 g = 1 .73
best mathematical form.
The answer is 1.73.
Example 2: 5.41
x 0.12
STEP 1. Multiply as you do whole numbers. 5.41
X 0.12
1082
541
6492
STEP 2. Count the decimal places in the two factors: 5.41
Each has two decimal places, so the total is X 0.12
four decimal places. IT”
541
. . .6492
STEP 3. Insert the decimal point four places to the LA
left as shown with the arrows.
STEP 4. Place a 0 to the left of the decimal point. 0.6492

The answer is 0.6492.

After multiplying two decimal numbers, if the product does not have
enough decimal places, then move to the left drawing arrows until you
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reach the desired decimal point placement. Next write zeros in the blank
places. Also, remember to write a zero to the left of the decimal point.

Example 3: 0.004

x 0.02
STEP 1. Multiply as you do whole numbers. 0.004
X 0.02
8
STEP 2. Count the decimal places in the two factors:
The 0.004 has three decimal places, and the
. : 0.004
0.02 has two decimal places, so the total is
five decimal places. X 0.02
STEP 3. Insert the decimal point five places to left as .00008
shown with the arrows. Fill in four zeros to YA
the left of the 8 to make five decimal places.
STEP 4. Place a 0 to the left of the decimal point. 0.00008

The answer is 0.00008.

3.4 Practice Multiplying Decimal Numbers
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 245 to 246).
Multiply.

1. 0.6 2. 0.13 3. 0.028 4. 0.0437
x 0.9 x 0.5 x 0.89 x 0.48
5. 6.234 6. 81.26 7. 9243 8. 9.6501
x 2.25 x 4.89 x 96.4 x 129.8
9. 19.07 10. 5,167 11. 2.163 12. 0.6718
x 0.05 x 0.19 x 0.008 x 50.04

Rewrite in vertical form, then multiply.

13. 126 x 3.5

14. 5,060 x 9.57
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15. 7,090 x 1.74 16. 0.06 x 0.07
17. 70.92 x 2.05 18. 8.703 x 8.08

19. 0.001 x 6,523.7 20. 0.07 x 0.0056

3.5 Dividing Decimal Numbers

In this section, we will review:
changing a decimal number to a whole
number
rounding decimal quotients

To divide by decimal numbers, first recall division terminology:

uotient
divisor) dividend . Then follow these steps:

1. Change the decimal number in the divisor to a whole number
because you can divide by whole numbers only. (In other words,
you cannot divide by a decimal number.) To make the change,
move the decimal point to the right until the divisor becomes a
whole number. Actually, you are multiplying by powers of 10 as

you move the decimal point to the right.

For example, if the divisor is 64.3 move the decimal point one
place to the right (645.).Y0u are actually multiplying by 10 to

make the whole number 643. And for a divisor of 0.42 move the

decimal point two places to the right (Oéé) or multiply by 100 to

make the whole number 42.
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. Whatever you do to the divisor, you have to do to the dividend. So,
move the decimal point in the dividend to the right as well. Move
the same number of decimal places as you did in the divisor.

4.23.i 64‘.5’:7!}

. Add zeros if needed to fill to the new placement of the decimal

point. 23.456j 69.2 should be rewritten as 23.456.)69.200.

. Place the decimal point in the quotient directly above the new
decimal point in the dividend.

. Divide as you do whole numbers. Keep dividing until you reach
the decimal point as shown in Example 1. If needed, after all divi-
sion is completed, place zeros in the answer (quotient) to reach
the decimal point.

Example 1: 45 + 0.03
STEP 1. Write the problem so that the dividend is
under the division symbol and the divisor is 0.03)45
to the left of the symbol.
STEP 2. Change the decimal number in the divisor to
¢ 0.03) 45
a whole number.
STEP 3. Move the decimal point in the dividend to
° 0.03.

STEP 4.

STEP 5.

STEP 6.

the right.
Add Os to the dividend.
Place the decimal point in the quotient

directly above the new decimal point in the
dividend.

4s5. .
N

°-93) 4595,

0.03.)4500.
U O

Divide as you do whole numbers, placing the 1.500
decimal point in the quotient above the new >
decimal point in the dividend. 0-033' ’ 4500.
=3
15
—15
000

The answer is 1,500.
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Example 1 works out evenly. However, in problems that do not work out
evenly, the instructions will indicate if you should round the quotient. (For
basic rounding rules, see page 61.)

If the instructions say:

« round the quotient to the nearest whole number, divide until you
have a number in the tenths’ place, then round to the nearest
whole number.

« round the quotient to the nearest tenth, divide until you have a
number in the hundredths’ place, then round to the nearest
tenth.

« round the quotient to the nearest hundredth, divide until you have
a number in the thousandths’ place, then round to the nearest
hundredth.

o round the quotient to the nearest thousandth, divide until you
have a number in the ten thousandths’ place, then round to the
nearest thousandth.

Example 2: Round the quotient to the nearest tenth.
32.4974 + 4.8

STEP 1. Write the problem so that the dividend is
under the division symbol and the divisor 4'8) 32.4974
is to the left of the symbol.

STEP 2. Change the decimal number in the divisor
to a whole number. 4-3?- ’ 32-4974

STEP 3. Move the decimal point in the dividend to

the right. 4'39' 32'39'974
STEP 4. Place the decimal point in the quotient :
directly above the new decimal point in q'gg. 32.;‘9.974

the dividend.
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STEP 5. Divide as you do whole numbers. Continue 6.77
dividing until you reach the hundredths’ °

place since the instructions are to round q4.8. ) 32.4.974
\&/2

to the nearest tenth. )
—-288
369
-336
337
—336
1
U
STEP 6. Round 6.77 to the nearest tenth. 6.@7 = 6.8
The answer is 6.8.
Example 3: Round the quotient to the nearest hundredth.
474 +23.2
STEP 1. Write the problem so the dividend is 23.2147.4
under the division symbol and the divisor : 7.
is to the left of the symbol.
STEP 2. Change the decimal number in the 23.2.147.4
divisor to a whole number. Y3
STEP 3. Move the decimal point in the dividend 23.2.]47.4
to the right. o 13
STEP 4. Place the decimal point in the quotient
directly above the new decimal point in 23.2; 47';,‘9'
the dividend. .
STEP 5. Add three Os as shown so that you can
round the answer to the nearest 23'3?' ) 47'39’000
hundredth.
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STEP 6. Divide as you do whole numbers. 2.043

Continue dividing until you reach the
thousandths' place. 23-‘29-) 47-&-000
- 464

1000

-928
720
—696
24

STEP 7. Round 2.043 to the nearest hundredth. 2.0@3 = 2.04

The answer is 2.04.

3.5 Practice Dividing Decimal Numbers
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 247 to 249).

Divide until the remainder is zero.

1. 4)0.044 2. 5i0.0129 3. 64)3.616 4. 0.5)32.15

5. 12.2)9.76 6. O.85i41.905 7. 1.87;170.6562 8. 0.69)8.44974

9. 0.8113 + 0.07 10. 40.3 + 0.31 11. 9520 + 0.28 12. 75.6 + 3.6

Round each quotient to the nearest tenth.

13. 0.023)65.226 14. 7.05)0.4977 15. 1.33)75

Round each quotient to the nearest hundredth.

16. 26)5.729 17. 3.18% 18. 1.23)14.91129
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Round each quotient to the nearest thousandth.

19. 2.57i0.4961 20. 0.23)45.576

3.6 Converting Decimal Numbers and Fractions

In this section, we will review:

* changing a decimal number to a fraction
* changing a fraction to a decimal number
° repeating decimal numbers

Changing a Decimal Number to a Fraction

To change a decimal number to a fraction recall how decimal numbers are
read. (See Fig. 3.5 and Section 3.1, “Place Value”)

Figure 3.5. Place value names.
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To write a decimal number in fraction form, follow the process shown
in Table 3.1.

IﬂlE’I From Decimal Number to Fraction

0.3 3 tenths i
10
0.45 45 hundredths 45 9
100 20
16.5 16 and 5 tenths 162 _ 161
10 2
324.125 324 and 125 thousandths 304 125 _ 3241
1000 8

As you can see from the table above, the fraction form is a mixed num-
ber when a decimal number consists of a whole number part and a frac-
tion part. Always reduce fractions for the final answer.

Changing a Fraction to a Decimal Number

A fraction means division. To write a fraction to show division, place the
numerator under the division symbol and the denominator to the left of

the division symbol. For example, the fraction % is written 5)1 to show
division.

To change a fraction to a decimal number, follow these steps:

1. Write the fraction as division.

2. Add a decimal point and zero(s) to the dividend as needed.
3. Divide.

Example 1: Write % as a decimal number.

STEP 1. The fraction % means 1 divided by 4. 4ﬁ
STEP 2. Add a decimal point and zeros to begin (7] ' 1.00
dividing.
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STEP 3. Divide. 0.25

4)1.00

20
— 20
0
The answer is % = (0,25,
Example 2: Write % as a decimal number.
STEP 1. The fraction % means 2 divided by 3. 3ﬁ

STEP 2. Add a decimal point and zeros to begin dividing. 3)2 00

STEP 3. Divide.
0.66

3i2.00
—18

20

-18

STEP 4. This division problem does not end since you 2
keep getting a remainder of 2.

The answer written in best mathematical form is 0.6.

When the digits in the decimal part of a decimal number repeat, as in the

fraction %, the decimal number is called a

A bar, like 7, is placed over repeating digits to indicate a repeating pattern
in the decimal part of a decimal number.
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Other fractions that result in repeating decimals when divided are as
shown.

1 _01666..=07
6
i

== 0.0909 ... = 0.09

% = 0.142857142857 ... = 0.142857

—_

New Notation

Three dots placed ... mean and so forth in mathematical notation.

3.6 Practice Converting Decimal Numbers and Fractions
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 249 to 250).

Change each decimal number to a fraction or a mixed number. Reduce if necessary.
1. 0.25
2.17.7
3. 0.375
4. 0.2
5. 865.75
6. 0.625
7. 345
8. 0.35
9. 5.09

10. 0.075

Change the following fractions to a decimal number.

11. 4 12. 1
5 3
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13.

15.

17.

19.

| ol

A=

allN

3.7

14.

[S2

16.

Mlw

20.

| w

Comparing Decimal Numbers and Fractions

In this section, we will review:

trailing zeros
least common denominator

Adding trailing zeros to the decimal part of a decimal number does not
change the value of the number. The decimal numbers 25.7, 25.70, and
25.700 all have the same value.

To compare decimal numbers, determine which decimal number has the
most decimal places. Add trailing zeros to each of the other decimal num-
bers so they contain an equal number of decimal places. Then, compare

the numbers. Write the answer with the original decimal numbers given in

the problem.
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Example 1: Order the decimal numbers 1.8, 1.06, and 1.732 from
least to greatest.

STEP 1. Determine the decimal number with the
largest number of decimal places. The
decimal number 1.732 has three decimal

places.
STEP 2. Write the decimal numbers with three 1.800
decimal places by adding trailing zeros, 1.060
if needed. 1.732
STEP 3. Arrange the numbers from least to greatest. 1.060
10732
1.800
STEP 4. Remove the trailing zeros. Write the original 1.06
decimal numbers from least to greatest. 1.732
1.8

The answer is 1.06, 1.732, 1.8.

Comparing Fractions

Before comparing fractions, find their least common denominator. Replace
each fraction with its equivalent fraction containing the least common
denominator. Then compare the numerators. Write the answer with the
original fractions in the problem.

Example 2: Order from least to greatest

Blw

N | —
| o1

STEP 1. Find the least common denominator of
2,4, and 8.
2 4 8
1 2 4

22112 =28
The LCD is 8.
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STEP 2. Write equivalent fractions with a 1 q
denominator of 8. R
2 8
3 6
4 8
5 5
8 8
STEP 3. Write the fractions with their numerators in 4y 5 6
order from least to greatest. Ty s
8 8 8
STEP 4. Write the corresponding fractions from the 1 5 3
original problem in order from least to Ty s
greatest. 2 84

The answer is l E s .

2 8 4

To compare a fraction and a decimal number, first convert the fraction to
a decimal number by performing division. Add trailing zeros if needed.
Then compare the two decimal numbers using a less than (<) or greater
than (>) symbol.

The < symbol means less than, and the > symbol means greater than.

Example 3: Compare % and 0.627

STEP 1. Convert % to a decimal number by 0.75
performing division. 4) 3.00

STEP 2. Write the two decimal numbers with the 0.750
same number of decimal places adding 0.627

trailing zeros if needed.
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STEP 3. Insert the correct symbol to make a true

statement.

STEP 4. Write the corresponding fraction for the

decimal number 0.750.

The answer is % > 0.627.

0.750 > 0.627

E > 0.627
q

3.7 Practice Comparing Decimal Numbers and Fractions

Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 250 to 253).

Arrange the decimal numbers from least to greatest.

1. 0.263, 0.2632, 0.26, 0.2

2. 0.473,0.472, 0.4, 0.4732

3. 0.074, 0.07421, 0.0744, 0.0724
4. 0.26262, 0.6262, 0.62, 0.262
5. 0.24,0.21, 0.401, 0.241

6. 0.0426, 0.4, 0.0461, 0.06

Arrange the fractions from least to greatest.

7.2 1% g. 2, 1 7
3 2 6 24" 15" 30
w Lo L7 L35 g
15 12 8 8 4 16

A
15

Compare these fractions and decimals. Place <, =, or > in the blank.

14. 0627 2 15.03_ -
8 4
1729 047 182
40 4
20. 028 L
25
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_ Chapter Test for Decimal Numbers

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 254 to 255). And see “3.1 Place Value,” “3.2
Rounding Decimals,” “3.3 Adding and Subtracting Decimals,” “3.4 Mul-
tiplying Decimals,” “3.5 Dividing Decimals,” “3.6 Converting Decimal
Numbers and Fractions,” and “3.7 Comparing Decimal Numbers and
Fractions” if the chapter test indicates you need additional practice.

Section 3.1
1. Which digit is in the thousandths’ place? 0.2963

2. Which digit is in the tens’ place? 5,642.3

Sections 3.1 and 3.2
3. Round 3.451 to the nearest hundredth.

4. Round 57.85 to the nearest tenth.

Section 3.3
5. 456 + 23
6. 1.942 + 0.23 + 67.897
7. 567.259 — 43.8715

8. 73 - 7.596

Section 3.4

9. 67.5 10. 0.07 x 0.0063
x 0.84

chapter 3 Decimal Num.l_




Section 3.5

11. 7.29i 47.385

12. Divide. Round to the nearest tenth. 1.45m

Section 3.6
13. Write 0.6 in fraction form.

14. Change g to a decimal number.

Section 3.7

Arrange the decimal numbers from least to greatest.
15. 0.0893, 0.9, 0.0839, 0.89
16. 1.625, 1.51, 1.5626, 1.54

Arrange the fractions from least to greatest.

53 M
9" 4’18
3 4 16

18 2, 2
7' 21" 35

17.

Compare these fractions and decimals. Place <, =, or > in the blank.

19.023 1
50
20. 069
10
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chapter £ Percents, Ratios,
and Proportions

4.0 Pretest for Percents, Ratios, and Proportions
4.1 Ratios and Proportions
4.2 The Percent Proportion
4.3 Fractions, Ratios, and Percents
4.4 Working with Percents and Decimal Numbers
4.5 Fraction, Decimal, and Percent Table
4.6 Chapter Test for Percents, Ratios, and Proportions
4.0 Pretest for Percents, Ratios, and Proportions

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 256 to 257). Then, see “4.1 Ratios and Propor-
tions,” “4.2 The Percent Proportion,” “4.3 Fractions, Ratios, and Percents,”
and “4.4 Working with Percents and Decimal Numbers,” for skill
explanations.

Section 4.1

Solve the proportion for x.

8 X

1. 3=E

Section 4.2

Use the percent proportion to solve for x.
2. xis 5% of b0.
3. 40is 20% of x.

1 3
4, 5ls what percent of 7
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Section 4.3
5. Write 62.5% as a fraction in reduced form.
4
6. Write § asa percent.

7. Write the ratio 8:40 as a percent.

Section 4.4
8. Change 500% to a decimal number.

9. Change 7.98 to a percent.

8.6
10- Z0%
4.1 Ratios and Proportions
In this section, we will review:
cross multiplying
cross products
finding the value of x in a proportion
A is a comparison of two numbers. A ratio can be written in several
forms.

2
2103 2:3 3

Before using a ratio in a proportion problem, write it in fraction form.

3 7
3:4 ;7 7to8 3

A is a true statement in which two ratios are equal.

For example, 5 = 30 is@proportion.

Each term in a proportion is referred to as either a mean or extreme

. . . . . extreme mean
depending on its location in the proportion: = . For
mean  extreme
. . 5 25

example, in the proportion 5= 30°° and 30 are the extremes and 6 and

25 are the means.
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The method of multiplying in a proportion is called cross multiplying.
Cross multiplying is shown in a proportion using an

When the means and extremes in a proportion are multiplied, they
result in The cross products in a proportion are equal. For
example, 5 30 = 150 and 6 ¢ 25 = 150.

Be careful not to confuse cross canceling with cross multiplying.
Cross canceling is used when multiplying fractions; cross multiplying is
used when multiplying means and extremes in proportions.

A proportion is true if the cross products are equal.

These steps prove that a proportion is true. %

530 =256
150 = 150
If the cross products are not equal after cross multiplying, the propor-
tion is not true.

When one part of a proportion is a (aletter such as x), the propor-

tion is a . It is not true or false, but there is a value

of x that will make it true. You can place the x in any position

in the proportion. And you can write the same proportion in four ways by

changing the placement of the x.
X 5 1

_5 5 1
210 x 10 2 10 2

Proportions may contain many kinds of numbers including whole num-
bers, fractions, decimal numbers, and negative numbers. Regardless of the
types of numbers in a proportion, you can solve all proportions by follow-
ing the same basic steps. As you can see in the examples, you can combine
some of the steps when actually solving the problem.
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1. Cross multiply the means or extremes, so that the cross multipli-
cation containing x is on the left side of the equation. Then set it
equal to the remaining cross multiplication.

2. Perform the multiplication to find the cross products.

. Divide both sides by the number in front of the x.

4. Simplify the answer. The answer is the value of x that makes the
proportion true.

|SN]

E I 1. i — l
xample 1: -0 = =
STEP 1. Cross multiply the extremes so the variable,
X, is on the left side of the equation. Set it — —

equal to the remaining cross multiplication.

Sex=1.20
STEP 2. Perform the multiplication to find the cross Sx = 20
products. 1 4
STEP 3. Divide both sides by the number in front of ﬁ — _/:
the x. 5 5
1 1
STEP 4. Simplify the answer. Ix = ¢
X =4

The answer is x = 4.

In best mathematical form, 1x is written as x. It is understood that
there is a 1 in front of any variable (letter) like x. For example, y means ly
and g means 1g.

3S_X
Example 2: 8~ 21

STEP 1. Cross multiply the means so the variable, x,
is on the left side of the equation. Set it — —
equal to the remaining cross multiplication.

8.x=3.21
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STEP 2. Perform the multiplication to find the cross

products.

STEP 3. Divide both sides by the number
in front of the x.

STEP 4. Simplify the answer by changing the
improper fraction to a mixed number.

. 7
The answer is 75.

x_3
Example 3: 1°- 73

STEP 1. Cross multiply the extremes so the variable,
X, is on the left side of the equation. Set it
equal to the remaining cross multiplication.

STEP 2. Perform the multiplication to find the cross

products.

STEP 3. Divide both sides by the number in front of

the x.

STEP 4. Simplify the answer.

The answer is 6.

2x

2x

3.4
12
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4.1 Practice Ratios and Proportions
Solve the following proportions. For the answers, see “Step-by-Step Solutions” (pages 257 to 258).

Solve each proportion for the unknown variable.

1.§=:—2 11.g=%
2 5= 12. - 2
. R
4.§=§ 14.%=%
5. 22 15 =2
6.§=§ 16.%=%
7.2-8 7. 2= 2
8.%=:—4 18.%=§
9.g=% 19.$=2—75
1o.%=% 20.%=2—75
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4.2 The Percent Proportion
In this section, we will review:
the meaning of percent
using the percent proportion to find x

X
100°

For example, on a test if you score 89 out of 100 points, you have scored
89

—— or 89%.
100

In some types of applied problems you encounter in nursing, you will
need to know how to work with percents.

means “parts of 100 This can be represented by the fraction

. . is _ percent .
The is written _z = — 27— . These are the meanings

of the terms:

The word is represents part of a number.

The word of represents the whole number.

The word percent represents the percent.

In the following percent problems, the wording tells you where to place
the information in the percent proportion. These are the basic steps to
solve a percent problem. However, if the problem has fractions or decimal
numbers, additional steps may be needed.

1. Substitute the given information into the percent proportion.

2. Cross multiply and place the variable on the left side of the
equation.

3. Divide both sides by the number to the left of the x.

4. Simplify the answer. Be sure to write the answer as a percent, if
needed.

Example 1: 6 is what % of 24?

STEP 1. Substitute the given information 6 (’s) X (Percenf)
into the percent proportion. =
6 is - substitute 6 for is (Of) 24 100

what % - substitute x for percent
of 24 - substitute 24 for of.
Fill in 700.
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STEP 2. Cross multiply and place the
variable on the left side of the
equation.

24x = 600

1
STEP 3. Divide both sides by the number ,24)( 600

25
to the left of the x. - 241600
24 24 24)

STEP 4. Simplify the answer. Write the x = 25%
answer as a percent, if needed.

The answer is 25%.

Example 2: 80 is 20% of x.

STEP 1. Substitute the given information 80 (/S 20 (percenf)
into the percent proportion. =
80 is - substitute 80 for is (of) x 100
20% - substitute 20 for percent
of x - substitute x for of
Fill in 700.

STEP 2. Cross multiply. Place the variable
on the left side of the equation.

20x = 8,000
1
STEP 3. Divide both sides by the x _ 8,000
number to the left of the x. -
20 20

400

ZOi 8,000

STEP 4. Simplify the answer. Write the answer X = 400
as a percent, if needed.

The answer is 400.
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Example 3: 24% of 375 = what?

STEP 1. Substitute the given X (lS) 24 (percenl')
information into the percent =
proportion. (OF) 375 lOO

24% - substitute 24 for percent
of 375 - substitute 375 for of
= means is - substitute x for is

Fill in 700.
STEP 2. Cross multiply and place the
variable on the left side of the
equation.
100x = 9,000
1
STEP 3. Divide both sides by the }0’6)( 9,000
number to the left of the x. =
160 100
1
90
100)9,000
STEP 4. Simplify the answer. X = 90
The answer is 90.
8 e B
Example 4: g is ?% 0 7"
STEP 1. Substitute the given information into the (S)
percent proportion. —\
3 g 8 X (?%)
5 s — substitute g for is. - - =
g 8 5 100
?% means what percent. Substitute ( F) Z

x for percent.
5 -
of 7 — substitute a for of.

Fill in 700.
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STEP 2. Cross multiply and place the variable
on the left side of the equation.

STEP 3. Write the whole number 100 in fraction 9 3 100
form. —X = — o
4 8 1
STEP 4. To obtain 1x, multiply both sides & 5 300 ¢4
4 5 —eox = .o
by 5 the reciprocal of e 5 q 8 5
30
1 1 60 1
STEP 5. Cross cancel, then ' 4 /S/X _ }06 4
multiply T A — ¢
4 5
1 1 2’8 1
1
STEP 6. Simplify the answer. Write the X = 30%
answer as a percent, if needed.
x =30%.

The answer is 30%.

To solve a problem that contains both a fraction and a decimal number,
rewrite one of the terms so the problem has either two fractions or two
decimal numbers.
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Example 5: 2%% of what is 0.16?

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

STEP 7.

STEP 8.

16 4
Write 0.16 as a fraction. 0.16 = — = —
100 25
1 .4
Rewrite the problem. 2—%of whatis —?2
2 25
4 1
Substitute the given information — 2—
into the percent proportion. 25 — 2
X 100
Change the mixed number to

an improper fraction.

Cross multiply and place the 5 _ 4
variable on the left side of the Ex - 2_5 . 100
equation.
100
Write the whole number 100 in —X = — o
fraction form. 2 25 l
2 s 4 100
To obtain 1x, multiply = 0 = = = 0o °
5 2 25 1
2
both sides by 5 the
. 5
reciprocal of 2
1 1 4
2z 5 4 100
Cross cancel. — ¢ —X = ° .

& 20T s
1

N

(8)]
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STEP 9. Multiply. 32

STEP 10. Change the improper fraction to a mixed X = 6—
number. 5

The answer is 6%.

Or you can solve the problem this way:

Example 6: 2%% of what is 0.16?

S

S22 e P e T 2l = 2— = 2.5
2 2 10

STEP 2. Rewrite the problem. 2.5% of whatis 0.167

STEP 3. Substitute the given information %
into the percent proportion.

STEP 4. Cross multiply and place the variable 2.5x = 0.1 6 -100
on the left side of the equation.

l%x 16

STEP 5. Divide both sides by the =
number to the left of the x. l% 2.5

6.4 X 6.4
2.3) 16.8).0

The answer is 6.4.

Examples 5 and 6 illustrate two different ways to solve a percent
proportion problem that contains both a fraction and a decimal number.
Notice that you need fewer steps when using two decimal numbers than
when using two fractions. However, long division with decimal numbers
can be very tedious. If you know the fraction rules, the fraction method is
actually faster. You need to decide which method works best for you.
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4.2 Practice the Percent Proportion

Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 259 to 262).

Use the percent proportion to solve each problem.

1. 30% of 60 is what?
2. 7 =what % of 35?
3. 70 is 20% of what?
4. 3.2% of 47 is what?
5. What is 150% of 52?
6. 0.4% of 80 is what?
3
7. gis what % of 2?

8. 7 is 35% of what number?

9. What percent of 614 is 135.08?

10. 979.2 is 54.4% of what number?

11. 37%% of what is 61.27

12. 16.2 is what percent of 45?
13. 35% of 22.4 is what?

14. What percent of 49 is 34.3?
15. 119.6 is 23% of what number?
16. What number is 12% of 7007
17. 9.5is 25% of what?

18. 3is g% of what?

19. 33 is 16.5% of what?

20. 66% is what percent of 3607
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4.3 Fractions, Ratios, and Percents

In this section, we will review:
changing a percent to a fraction
changing a fraction to a percent
changing a ratio to a percent

These are the steps for changing a percent to a fraction:

1. Remove the percent sign.

2. Write the number over 100. Now you have the fraction form.

3. Write the fraction in reduced form. (See Section 2.1, Lowest
Terms and Reduced Form, page 20.)

Example 1: Write 25% as a fraction.

STEP 1. Remove the percent sign. 25
_ 25
STEP 2. Write the number over 100. R
100
STEP 3. Write the fraction in reduced form. 23/1 1

160, 4

il
The answer is 1

Example 2: Change 12% to a reduced fraction.

STEP 1. Remove the percent sign. 12
. 12
STEP 2. Write the number over 100. -
100
. . 3
STEP 3. Write the fraction in reduced form. 3
La'6 2
3 25 5

The answer is 25 -
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Example 3: Write 37.5% as a fraction.

STEP 1. First remove the percent sign.

STEP 2. Write the number over 100.

37.5
37.5
100

STEP 3. Multiply the decimal number in the 37,6 10

numerator by a power of 10 to
make it a whole number. Multiply

375

100 10 1,000

the denominator by the same power

of 10 to form equivalent fractions.

STEP 4. Write the fraction in reduced form.

3
The answer is R

Your work should look like this on paper.

37.5 10
100 10

37.5% =

Remember that percent can be shown as

" ot

8

100 °

These are the steps for changing a fraction to a percent:

: X
1. Set the fraction equal to 755
2. Solve the proportion.
3. Write the answer as a percent.

o | W

8
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1
Example 4: Write 5 asa percent.

X
STEP 1. Set the fraction equal to 100 1 X

W |
—
o
o

STEP 2. Solve the proportion.

0
5x = 100
1
£x 100 29
— = — 5]J100
- S
X = 20
STEP 3. Write the answer as a percent. X = 20%
The answer is 20%.
. 32
Example 5: Write 55 asa percent.
X 32 X
STEP 1. Set the fraction equal to 700 A= = —
25 100
STEP 2. Solve the proportion. —_— —
25x = 3,200

128
26x 3,200
_ 25) 3,200
1 25 25

x = 128

STEP 3. Write the answer as a percent. X = 128%

The answer is 128%.
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Changing a ratio to a percent is very similar to changing a fraction to a

percent. It requires one additional step. These are the steps for changing a
ratio to a percent:

1. Write the ratio in fraction form.

: X
2. Set the fraction equal to 757 -

3. Solve the proportion.
4. Write the answer as a percent.

Example 6: Write 6:10 as a percent.

STEP 1. Write the ratio in fraction form. 6:10 is written

el in fraction

10
form
x 6 X
STEP 2. Set the fraction equal to 100 - —— = T
10 100

STEP 3. Solve the proportion.

1 60
¥ox _ 600 10)600
ly)’ 10

60

X
I

STEP 4. Write the answer as a percent. X = 60%

The answer is 60%.

chapter 4  Percents, Ratios, and Proportions 103



4.3 Practice Fractions, Ratios, and Percents
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 262 to 264).
Change the following percents to a reduced fraction.

1. Write 50% as a fraction. 2. Write 74.25% as a fraction.
3. Write 12.5% as a fraction. 4. Write 60% as a fraction.

5. Write 165% as a mixed number. 6. Write 45.375% as a fraction.

Change the following fractions to a percent. Use the percent proportion.

1 19

7. 2 8. 0
2 1
9. 3 10 5
11 3
11. s 12. 5
13 Z 14 U
25 T4

Change the following ratios to a percent.

15. 3:8 16. 14 : 30
17. 9:10 18. 2:50
19. 3:25 20. 12 : 20
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4.4 Working with Percents and Decimal Numbers

In this section, we will review:

¢ changing a decimal number to a percent
* changing a percent to a decimal number
* performing computations with a % sign

Changing a Decimal Number to a Percent
These are the steps for changing a decimal to a percent:

1. Move the decimal point two places to the right. This is the same

as multiplying by 100.
2. Write the resulting number.
3. Place a percent (%) sign after the number.

Example 1: Change 0.05 to a percent.

STEP 1. Move the decimal point two places to the right.

STEP 2. Write the resulting number.
STEP 3. Write a percent sign after the number.
The answer is 5%.

Your work should look like this on paper.

0.05 = 0.05. = 5%
8

Example 2: Change 3.49 to a percent.

STEP 1. Move the decimal point two places to the right.

STEP 2. Write the resulting number.
STEP 3. Write a percent sign after the number.
The answer is 349%.

Your work should look like this on paper.

3.49 = 3.49. = 349%
RS
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349
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Example 3: Change 7 to a percent.

STEP 1. Move the decimal point two places to the right. 7.00.
NS

STEP 2. Write the resulting number. 700

STEP 3. Write a percent sign after the number. 700%

The answer is 700%.

Your work should look like this on paper.

7 = 7.00. = 700%
S

Changing a Percent to a Decimal
To change a percent to a decimal follow these steps.

1. Remove the percent sign.

2. Move the decimal point two places to the left. This is same as
dividing by 100.

3. Place a zero to the left of the decimal point, if needed.

4. Remove any trailing zeros, if needed.

Example 4: Change 25% to a decimal number.

STEP 1. Remove the percent sign. 25

STEP 2. Move the decimal point 2 places to the left. .25.
Uy

STEP 3. Place a zero to the left of the decimal point. 0.25

The answer is 0.25.

Your work should look like this on paper.

25% = .25. = 0.25
Xy
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Example 5: Change 2% to a decimal number.

STEP 1. Remove the percent sign.

STEP 2. Move the decimal point 2 places to the left.
STEP 3. Place a zero to the left of the decimal point.
The answer is 0.02.

Your work should look like this on paper.

2% = .02. = 0.02
Uy

Example 6: Change 100% to a decimal number.

STEP 1. Remove the percent sign.

STEP 2. Move the decimal point 2 places to the left.

STEP 3. Remove the trailing zeros.
The answer is 1.

Your work should look like this on paper.

100% = 1.00. = 1
A&

Example 7: Change 230% to a decimal number.

STEP 1. Remove the percent sign.

STEP 2. Move the decimal point 2 places to the left.
This is the same as dividing by 100.

STEP 3. Remove the trailing zero.
The answer is 2.3.

Your work should look like this on paper.

230% = 2.30. = 2.30 = 2.3

Uy
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U
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100

1.00.
LRy

1.00

230
2.30.
Q)

2.30
2.3
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Here is an easy way to remember which direction to move the deci-
mal point when changing a decimal number to a percent or changing a
percent to a decimal number. Think of the alphabet:

ABCDEFGHIJKLMNOPQRSTUVWXYZ
Write the letters D and P.

D stands for decimal number.

P stands for percent.

1. To get from D to P in the alphabet, move right: DS P.
So, to change a Decimal number to a Percent, move the decimal point
to the right: Decimal = Percent.

2. To get from P to D in the alphabet, move left: D<AP.
So, to change a Percent to a Decimal number, move the decimal point
to the left: Decimal <3 Percent.

Percents can be added or subtracted. For example, 65% + 20% = 85% and
50% - 10% = 40%. However, the percent form of a number, such as 75%,
must be written as a decimal number, 0.75, before performing multiplica-
tion or division.

These are the steps for solving a multiplication or division problem
containing a % sign:

1. Change the term containing the % sign to a decimal number.
2. Rewrite the problem with the decimal number.
3. Multiply or divide to solve the problem.

130

40%

STEP 1.Change the percenttoa  40% = .40. = 0.49 =0.4
decimal number. Remove L
any trailing zeros.

Example 8:
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STEP 2. Rewrite the problem with the decimal 130

number. -
0.4
STEP 3. Divide to solve the problem. (See 32 5. = 325
Cmbere e rey 1 0.4:)130.0
The answer is 325.
Your work should look like this on paper.
130 _ 130 _ 130 _ 130 _ .

40% .Q;tg. 0.40 0.4

4.4 Practice Percents and Decimal Numbers
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 264 to 265).

Change each decimal number to a percent.

1. 0.02 2. 0.7
3. 2,575 4. 3

5. 1.43 6. 0.185
7. 0.308

Change each percent to a decimal number.

8. 26% 9. 1%
10. 130% 11. 52.5%
12. 88% 13. 425%
14. 75.25%
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Solve the following division problems.
153 4.4
15. 15% 16. 20%
150 2.7
17. 20% 18. 15%
6.48 20
19. 36% 20. 100%

_ Fraction, Decimal, and Percent Table

In this section, we will review:

° common fractions written as decimal numbers
and percents

e fractions that require speedy recall

Common Equivalents

Fractions, decimals, and percents are all used in the nursing profession.
For speedy recall, memorize the commonly used fractions, decimals, and
percents shown in Table 4.1: Commonly Used Equivalents for Fractions,
Decimals, and Percents.

1t Y88 Commonly Used Equivalents for Fractions, Decimals,
and Percents

ONE-HALF 1 0.5 50%
2
; -

THIRDS 1 0.33...0r 0.3 3310
3 3
2 0.66... or 0.6 2,
3 663 %
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1t Y8l Commonly Used Equivalents for Fractions, Decimals,
and Percents—cont'd

FOURTHS or 1 0.25 25%

QUARTERS Z
§ 0.75 75%
4

FIFTHS l 0.2 20%
5
2 0.4 40%
5
3 0.6 60%
5
4 0.8 80%
5

EIGHTHS l 0.125 12.5%
8
g 0.375 37.5%
8
5 0.625 62.5%
8
Z 0.875 87.5%
8

TENTHS i 0.1 10%
10
i 0.3 30%
10
7 0.7 70%
10
9 0.9 90%
10
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_ Chapter Test for Percents, Ratios,

and Proportions

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 265 to 268). And see “4.1 Ratios and Pro-
portions,” “ 4.2 The Percent Proportion,” “

» o«

4.3 Fractions, Ratios, and
Percents,” and “4.4 Working with Percents and Decimal Numbers,” if the
chapter test indicates you need additional practice.

Section 4.1

Solve each proportion for x.

2 X x 36
L5 2372
Section 4.2

Write the percent proportion to solve for x.

3. xis 25% of 24. 4. 125 is what percent of 37.57
. 4 .
5. 139.6 is 20% of x. 6. 5 % of x is 5.
1 5 )
7. 508 what percent of Z? 8. 12.5% of 600 is what number?
Section 4.3

Change each % to a fraction in reduced form.

9. 15% 10. 62.5%

Write each fraction as a percent.

9 1
11. Write 5 asa percent. 12. Write 3 asa percent.

Write the ratio as a percent.

13. 7:20
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Section 4.4

Change each percent to a decimal number.

14. 100% 15. 37.5%

Change each decimal number to a percent.

16. 3.49 17. 7

Solve.

32 150 50
T 20% " 10% © 100%
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crapter By Positive and
Negative Numbers

5.0 Pretest for Positive and Negative Numbers
5.1 Adding Positive and Negative Numbers
5.2 Subtracting Positive and Negative Numbers
5.3 Multiplying and Dividing Positive and Negative Numbers
5.4 Collecting Like Terms
5.5 The Distributive Property
5.6 Chapter Test for Positive and Negative Numbers
5.0 Pretest for Positive and Negative Numbers

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (page 269). Then, see “5.1 Adding Positive and Nega-
tive Numbers,” “5.2 Subtracting Positive and Negative Numbers,” “5.3
Multiplying and Dividing Positive and Negative Numbers,” “5.4 Collecting
Like Terms,” and “5.5 The Distributive Property” for skill explanations.

Section 5.1 Section 5.2 Section 5.3
1. (-14) + (-9) 3.17 - (-8) 5. 3(-8)
2. 28 + (-13) 4. 3-27 6. __—5:
Section 5.4 Section 5.5
7. x2+3x—-1-3x2 +4 9. 3(-2y = 7)
8. 3x* +2x* -7 -25 10. —(-x2 + 5x - 9)
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5.1 Adding Positive and Negative Numbers
In this section, we will review:
the number line
positive and negative numbers
rules for adding positive and negative
numbers

Positive and negative numbers as well as the addition of positive and nega-
tive numbers are easily illustrated on a . (See Fig. 5.1.)

Negative Positive

6 -5 4 -3 2 1 0 1 2 3 4 5 6

Figure 5.1: Visualizing negative and positive numbers.

are greater than zero and are located to the right of
zero on a number line. Positive numbers get larger as you move to the
right on a number line. They can be written with or without a positive
sign (+). In , positive numbers do not have the
+ sign in front of them. All of these numbers indicate positive numbers:
1, +1; 2, +2; and 3, +3.
are less than zero and are located to the left of zero
on a number line. Negative numbers get smaller as you move to the left
on the number line. They are written with a negative sign (-). If a nega-
tive number is part of a problem, keep the entire number in a parenthe-
sis. The number should look like this: (—2) + (=7). For an answer, a
negative number is not written in parenthesis. These numbers indicate
negative answers: —1, -2, and -3.

There are three rules for adding positive and negative numbers. Memorize
the rules.
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Rule I: The sum of two positive numbers is a positive number. For
example, 1 +1 =2. (See Fig. 5.2.)

Figure 5.2: The sum of two positive numbers.

Rule 2: The sum of two negative numbers is a negative number. For
example, (—1) + (—1) = —2. When you add two negatives, note that the
answer is on the negative side of the number line. (See Fig. 5.3.)

Figure 5.3: The sum of two negative numbers.

Rule 3: The sum of a positive number plus a negative number can be
either positive or negative. The answer depends on the sign of the larger
number. Therefore, to find the sum of a positive number and a negative
number follow these steps:

1. Look only at the numbers, not their signs. Subtract the two
numbers. Do not worry about whether they are positive or nega-
tive numbers.

2. Use the sign of the larger number for your answer.
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Example1l: 2+ (-7)

STEP 1. Look at only the numbers, not their signs. 2 + (-7)
STEP 2. Subtract. 7-2=5
STEP 3. 7 is larger than 2. The sign of the 7 is a -5

— (negative).

The answer is —b.

Your work should look like this on paper. 2+ (-7) =-5

If you use a number line to solve this problem, you will get the same
answer. (See Fig. 5.4.)

Figure 5.4: The sum of a positive and a negative number.

Example 2: (-6) +8

STEP 1. Look only at the numbers, not their signs. (-6) +8
STEP 2. Subtract. 8-6:=2
STEP 3. Notice that 8 is larger than 6. The sign of the 2

8 is positive.

The answer is +2, written 2.

Your work should look like this on paper. (‘6) +8=2
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Rule 4: Any positive number added to its opposite (the negative) is 0:
5 +(-5) = 0. This is the way a problem looks on a number line. (See
Fig. 5.5.)

Figure 5.5: A positive number added to its negative number.

5.1 Practice Adding Positive and Negative Numbers

Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 270 to 271).
1. (-5 +30 2. (-8)+6 3. (-9) + (-1b)
4. 30+5 5. (-8) + (-8) 6. 40 + (-20)
7. (-9)+5 8. 7+ (=10 9. 25 +15

10. 8 + (-9) 11. (-42) + (-36) 12. 15+ 30

13. 4 + (-4) 14. 10 + (-20) 15. 4 + (-2)

l6. 6 + (-7) 17. (-5)+9 18. (1) + (-1

19. (-14) + (-7) 20. (-1,234) + 1,234
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5.2 Subtracting Positive and Negative Numbers
In this section, we will review:
rewriting subtraction as addition
the rules for adding positive and negative
numbers

Every subtraction problem is actually an addition problem. Subtracting a
number is the same as adding its opposite. For example, 5 - 4
means the same as 5 4+ (=4). The answers are the same whether
you write the problem as subtraction or addition: 5 = 4 = 1 and
5+ (-4) =1

These are the three steps for changing a subtraction problem to an
addition problem:

1. Change the subtraction sign to addition.

2. Write the opposite of the number that follows the subtraction
sign.

3. After rewriting subtraction as addition, apply the rules for adding
positive and negative numbers.

Examplel: 10-7

STEP 1. Change the subtraction sign to addition. 10 +

STEP 2. Write the opposite of the number that 10 + (-7)
follows the subtraction sign.

STEP 3. Apply the rules for adding a positive and 3
negative number. Look only at the numbers,
not their signs. Subtract: 10 — 7 = 3. Since
10 is larger than 7, the sign of the 3 is positive.

The answer is +3, written 3.

Your work should look like this on paper. 10 - 7

10 + (-7)
3
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Example2: 7 -9

STEP 1. Change the subtraction sign to addition. 7 +

STEP 2. Write the opposite of the number that 7+ (-9)
follows the subtraction sign.

STEP 3. Apply the rules for adding a positive -2
and negative number. Look only at the
numbers, not their signs. Subtract: 9 — 7 = 2.
Since 9 is larger than 7, the sign of the 2 is
negative.

The answer is —2.

Your work should look like this on paper. 7 - 9

7 + (-9)

-2
Example 3: (-7) - 14
STEP 1. Change the subtraction sign to addition. (-7) +
STEP 2. Write the opposite of the number that (-7) + (-14)
follows the subtraction sign.
STEP 3. Apply the rule for adding two negative -21

numbers. The sum of two negative numbers
is a negative number.

The answer is —21.

Your work should look like this on paper. (‘7) = 14
(-7) + (-14)
-21
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Example 4: (-4) — (-21)

STEP 1. Change the subtraction sign to addition. (-4) +

STEP 2. Write the opposite of the number that (-4) + 21
follows the subtraction sign.

STEP 3. Apply the rules for adding a positive and
negative number. Look only at the numbers, 17
not their signs. Subtract: 21 — 4 = 17. Since
21 is larger than 4, the sign of the 17 is positive.

The answer is 17.

Your work should look like this on paper. ('4) - ('21)
(-4) + 21
17

Example 5: 8 — (-3)

STEP 1. Change the subtraction sign to addition. 8 +

STEP 2. Write the opposite of the number that 8+3
follows the subtraction sign.

STEP 3. Apply the rule for adding two positive 11
numbers. The sum of two positive
numbers is a positive number. 8+ 3 = 11.

The answer is 11.

Your work should look like this on paper. 8 - (-3)
8+3
11
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5.2 Practice Subtracting Positive and Negative Numbers

Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 271 to 272).

Rewrite subtraction problems as addition problems. Use the rules for adding positive and

negative integers. Then solve.

1.

4.

10.

13.

16.

19.

31-12

(-15) - 65

. =7) = (=31

69 - 18

47 — 58

(=16) - (-18)

99 - (-1)

2.

11.

14.

20.

8-79

14 — (-8)

12 - (-63)

(=9 -7

(=9) - (=10)
. 31-17

(=8) = (=12

3. 11-46
6. (-19) -17
9. (61 - (-H)

12. (-47) - (-28)

15. (-19) -5

18. (-1 -6
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5.3 Multiplying and Dividing Positive

and Negative Numbers

In this section, we will review:
a new way to indicate multiplication
rules for multiplying positive and negative
numbers
rules for dividing positive and negative
numbers

Parentheses indicate multiplication. For example,

3(9) = 27 (4)(5) = 20

There are three rules for multiplying positive and negative numbers.
Memorize the rules.

Rule 1: The product of two positive numbers is a positive number. For
example:

positive - positive = positive

7-8=56

Rule 2: The product of two negative numbers is a positive number. For
example:

negative - negative = positive

(-9)(-6) = 54

Rule 3: The product of a positive number and a negative number is
negative. For example:

positive - negative = negative
6(-3)=-18
negative - positive = negative
-3(4)=-12
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The rules for dividing positive and negative numbers are the same as the
rules for multiplying except that you divide rather than multiply. For
example,
Rule 1:
positive (+)

positive (+)

= positive (+)

6
—=2
3

Rule 2:
negative (-)

negative (-)

= positive (+)

Rule 3:
positive (+)

negative (-)

= negative (-)

12 1

236 3

negative (-)
positive (+)

= negative (-)

-27 9

6 2

If the final answer is an improper fraction, reduce it. Then write the
answer as an improper fraction (not a mixed number).
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1.

10.

13.

16.

19.

=91

6(-8)

8(4)

24
-2

-14
-2

35
-b

2.

14.

17.

20.

5(-1

(=5)(=2)

5.3 Practice Multiplying and Dividing Positive and Negative Numbers
Solve the following problems. For the answers, see “Step-by-Step Solutions” (page 272).

3. (=10)(-4)

6. (-2)(-4)

9. (=14)(0)

72
© -8

45

18. )
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5.4 Collecting Like Terms
In this section, we will review:
terminology for algebra
collecting like terms

In algebra, we often use letters as to take the place of numbers.
For example, in—

5X, X is the variable.

-4\/, Y is the variable.

A is the number that you see to the left of a variable (letter).
For example, in—

4xy, 4 is the coefficient.

-5\/, =5 is the coefficient.

Z, 1 is the coefficient.

The coefficient is always understood to be 1 when a number does not
appear to the left of the variable (letter).

An is a mathematical statement that may contain numbers,
variables, or both. For example,

-9y and 8X + 7 are expressions.

also known as indicate how many times a variable

(letter) or number is multiplied by itself. For example,

52 means 5 ® 5. The small ? is the exponent. And 5 is read either
5 raised to the second power or 5 squared.

in math means one part of an algebraic expression. A term may be a
number, a variable, or a product of both. For example, the expression
7)(2 + 4x - 9 has three terms. They are 7)(2, +4x, and -9.

contain the same variable raised to the same power. The
coeflicients of like terms are different.
In these groups of numbers,
5X and -4X are like terms.
3XY2 and 15xy2 are like terms.

4 and -9 are like terms because they are numbers
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In these expressions, the like terms appear as underlined, boxed, or
circled.

4x|- 3y°|47)- 2x[- 5y’)¢ 9

3x2y - 7x2y + 10xy? |+ 15||-9

To , identify the terms that have the same variable
raised to the same power. Then add or subtract the like terms using the
rules for adding and subtracting positive and negative numbers.

When you add or subtract like terms, change only the coefficient (the
number in front of the variable). The variable remains the same. For
example,

8x - 6x = 2x

_9y2+ 2\/2= -7Y2
2 2 2

5xy - Xy = 4xy

In algebra, the is specific. The rule for addition and
subtraction is to work from left to right, adding and subtracting terms as
you come to them.

When collecting like terms, keep in mind that subtracting a number
is the same as adding its opposite. Then apply the rules for adding positive
and negative numbers as you collect the like terms.

To solve an algebraic expression follow these steps.

1. Identify and mark like terms by underlining, circling, or drawing
boxes around them.

2. Starting with the first term in the expression, add all like terms to
the right in the order in which they appear. Remember to use the
rules for adding positive and negative numbers. Write that sum
as the first term in the answer. Cross out terms after adding
them.

3. If there are no like terms, write the term in the answer, cross out
the term, and move to the next term.

4. Repeat this process, always beginning with the first remaining
term on the left side of the expression. Continue until all terms
have been marked out.
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Example 1: 6x% + 8 —9x? + 2

2 2
STEP 1. Identify and mark like terms by 6x - 9% @

underlining, circling, or drawing
boxes around them.

2
STEP 2. Starting with the first term in the 6x + (-9x2) = -3x2
expression, add the like terms.

STEP 3. Write —3x2 as the first term in the answer.

STEP 4. Cross out 6x? and —9x2. 6')(2 + 8 '9)(‘ + 2
STEP 5. Go back to the left side of the 8+2=10

expression, and add the next

like terms.

STEP 6. Write 10 as the second term in the answer.

”

2 ¥4
STEP 7. Cross out +8 and + 2. EX + 8 =9x +

N

The answer is —3x2 + 10. '3)(2 +10

Your work should look like this on paper.
2 o2 2
X -9% @=-3x + 10

Example 2: 4x —3y?+9xy +7 —2x - 5y? +4

STEP 1. Identify the like terms. Mark them by
underlining, circling, or drawing boxes.

4x [-3y7 + 9xy GD -2x [-5y] 9

STEP 2. Starting with the first term in the 4x + (-2)() = 2X
expression, add the like terms.

STEP 3. Write 2x as the first term in your answer.

STEP 4. Cross out 4x and —2x.
2 - 2
UK -3y + 9xy +7 =2X - 5y +4
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STEP 5. Go back to the left side of the
expression, and add the next
like terms.

-3y + (-5Y ) = -8y

STEP 6. Write —8y? as the second term in your
answer.

STEP 7. Cross out —3y? and —5y?2. ” .
UX =3¢ + Ixy + 7 =2X =5Y + 4

STEP 8. Go back to the left side of the expression.
Look at the next term, +9xy. There is no like
term for +9xy. Cross out +9xy. Write it as
the third term in your answer and move to
the next term.

2 ”
Ux =3¢ +9Xy + 7 -2x -5y + 4

STEP 9. Look at the term to the right of 9xy. It is 7+4=11
+7.So, add +7 and +4.

STEP 10. Write 11 as the fourth term in the answer.
2 - 2
STEP 11. Cross out+7 and +4. 4K =3Y #9KY +7 =2ZX =5Y +4

The answer is 2x — 8y2+ 9xy + 11. 2x - 8Y2 + 9XY +11

Your work should look like this on paper.

4x -3~/2 +9xy@ﬁ -57'2 @= 2x - 8y%2 +9xy +11

Sometimes, the order of the terms in your answer may not match a
choice on a test. To find the correct choice, look at each term in your
answer. Choose the answer that has the same terms including any positive
or negative signs.

For example, these answers all have the same meaning:
2x - 8y%2 +9xy +11

-8y2 +2x + 9xy +11

2x - 8y2 +11 + 9xy
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5.4 Practice Collecting Like Terms
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 272 to 273).

Collect like terms. Use the rules for adding and subtracting positive and negative numbers..

1.

11.

13.

15.

17.

19.

4y — 8y

. —5b + 4b

. X —8x

. ba+ 2a2 + 6a

. 3a2+4a2 +5

2x =3+ 3x — 2

3a—-1+a+3b

—4x2 + 8 — Bxy + 2x2

—18a2 + 1732

7a +3-7a3 -3

-10

2. (-9x) — 4x
4. 5bx2 — 2bx?
6. (-6x) + 6x

8. 4y + 3y — 2xy

10. -4b5a + 44a

12. 6a2 + 7a%2 + 8

14. -a+2+8a2 -7

16. -9x — x2 + x —=2x2 + 4

18. (-bx) + 6 — 3x

20. 6x2-1-x-10
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5.5 The Distributive Property
In this section, we will review:
another use of parentheses in multiplication
the distributive property

Parentheses can mean to multiply numbers, for example 4(5), as well as to
multiply expressions containing numbers and variables, for example 4(5x).
However, an expression such as 4(x +y) indicates two operations are
needed: multiplication and addition. To simplify 4(x +y), you need to use
the distributive property.

A N\ A\
The distributive property states that a(b + ¢) = ab + ac or a(b — ¢) = ab — ac.

In other words, each term within the parentheses is multiplied by the
value to the left of the parentheses. When you apply the distributive
property, the rules for multiplying positive and negative numbers are
in force.

Let’s look at 4(x +y). You cannot add x and y because you do not know
the value of x or y. However, you can use the distributive property to mul-
tiply 4 times x and to multiply 4 times y. Then, you can show the two
products, 4x and 4y, as the sum 4x + 4y.

AN
4(x+Yy) = 4x + 4y

Think of the distributive property process as being similar to dealing
cards. You take the number on the outside of the parentheses, and deal it
to each term inside the parentheses.

You can use the distributive property to multiply any number of terms
in parentheses. The resulting answer will have the same number of terms
as are in the parentheses. For example,

A N

5(r+2) =5r+10
AN

-4(5a +6) = -20a - 24
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AN\
3(2x-9) = 6x - 27

<, N T~
-2(x+ 3x - 4) = -2xX - 6x +8

If a negative sign is to the left of the parentheses, like —(a +4), then it is
understood that —1 is in front of the parenthesis. Distribute —1 to both
terms, then simplify. For example,

AN
-1(a +4)
~1(a) + (-1)(4)
-a + (-4)
-a-4
5.5 Practice The Distributive Property
Solve the following problems using the distributive property. For the answers, see “Step-by-Step

Solutions” (pages 273 to 274).

1. 5(2x +1) 2. 2(-4x - 3) 3. =7(=8y + 2)

4, —3(6x2 + 4x —7) 5. -32xZ +x—-4) 6. —4-3x + 2)

7. -la+1) 8. —8(2a + 3) 9. —4(-x - H)
10. -7(4x2 -5x - 2) 11. -9(2 - ) 12. —(2x + 5)
13. 2(-x3 + x2 - 1) 14. -3(x — 2) 15. -y - 2)
16. —(-y + 5) 17. 3(x +y + b) 18. —-4(by + 6x — 2)

19. —2(x2 + 3x — 4) 20. -3x + 7y +9)
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_ Chapter Test for Positive and

Negative Numbers

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 274 to 275). And see “5.1 Adding Positive
and Negative Numbers,” “5.2 Subtracting Positive and Negative Num-
bers,” “5.3 Multiplying and Dividing Positive and Negative Numbers,”
“5.4 Collecting Like Terms,” and “5.5 The Distributive Property” if the
chapter test indicates you need additional practice.
Section 5.1

1. -6+12 2. -18 +18

3. 6+(-4) 4. -5+ (-29)
Section 5.2

5.32-13 6. (-8) - (-6)

7. 9-81 8. (-14) - 67
Section 5.3

9. 7(=7) 10. (-9)-11)
n % 12. 2

-3 —42

Section 5.4
13. ba+6a-7 14. 7xy + 4x — 8xy
15. -10x — 4 + 6x - 10 16. -5x2 + 7x + bx?2
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Section 5.5

17. 6(2x + 7y) 18. -4(3x - 6)

19. —2(x2 + 6x — 4) 20. —(-x2 +3x - 7)
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caver @ Equations

6.0 Pretest for Equations
6.1 Solving Equations by Adding and Subtracting
6.2 Solving Equations by Multiplying and Dividing
6.3 Solving Two-Step Equations
6.4 Solving Equations When a Variable Occurs Multiple Times
6.5 Chapter Test for Equations
6.0 Pretest for Equations

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 276 to 277). Then, see “6.1 Solving Equations
by Adding and Subtracting” “6.2 Solving Equations by Multiplying and
Dividing” “6.3 Solving Two-Step Equations,” and “6.4 Solving Equations
When a Variable Occurs Multiple Times” for skill explanations.

Section 6.1 Section 6.2 Section 6.3

1. x-21=-22 3. -12x=-60 5. 64 =6x+14

2. -18=x+37 4. —©X =35 6.53- 2y — _102
11 8

Section 6.4

7. =12n +84 =-8n 8. 3(x—6)=2(x+3)

9. 4x—-4+5x -3 =-4x—-46 10. 4(a-3)=3-(a+5)
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6.1 Solving Equations with Addition

and Subtraction
In this section, we will review:
finding the unknown
inverse operations
solving to find the value of a variable
general guidelines for equations

In algebra, equations are used to find an that is repre-
sented by a variable (letter). Although any letter of the alphabet can repre-
sent the unknown value, the most commonly used letter is x. All equations
have an equal sign (=). For example, X + 5=9 is an equation.

The goal in solving an equation is to find the value of x that makes the
equation true.

An equation has two sides, one to the left of the equal sign and one to
the right of the sign. Think of the two sides as being on a balance scale.
Whatever you do to one side, you must do to the other to keep the scale
balanced, or the sides equal (=).

Addition, subtraction, multiplication, and division are the operations
used to solve equations.

When you move letters and numbers from one side of an equation to the
other, you perform inverse operations to keep the equation balanced.

(opposite) undo each other in equations. Addition and
subtraction are inverse operations. Multiplication and division are inverse
operations.

Before solving an equation, determine if the variable is to the left of the
equal sign. If the variable is to the right of the sign, flip the equation. That
is, rewrite the equation so that the variable is on the left. For example:

9=x+3 FLPX+3=9
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When working on any equation, keep these points in mind:

» Work neatly keeping variables, numbers, and the = sign in col-
umns to avoid confusion.

o Apply the rules for positive and negative numbers.

o If the answer is a fraction, reduce it if necessary. If the answer is an
improper fraction, reduce it if needed but do not change it to a
mixed number.

Keep things equal—the same number can be added to or subtracted
from both sides of an equation without changing the value of the
equation.

To solve an equation by adding or subtracting, follow these steps:

1. Make certain that the variable is on the left side of the equal sign.
If it is not, flip the equation.

2. Determine the inverse operation. Then either add the same num-
ber to both sides of the equation or subtract the same number
from both sides of the equation.

3. Add the columns vertically, beginning on the left side of the
equation.

4. Simplify the answer if needed.

Examplel: x+4=6

STEP 1. Observe that the variable, x, is on the left X + 4 = 6
side of the equal sign.

STEP 2. Subtract 4 from both sides of the equation -4 = -4
since subtraction is the inverse of addition.

STEP 3. Add the columns vertically, beginning with
the far left column. First, bring down the x. X + 0 = 2
Next, add: +4 + (-4) = 0. Then add: 6 + (-4) = 2.

STEP 4. Simplify the answer. X = 2

The answer is x = 2.
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Your work should look like this on paper.

x+4 =6

-/4/=-4
X+0= 2
X = 2

To check the answer, substitute 2 for x in the
original equation.

X+4=6
2+4=6
6 = 6 v The answer checks.

Example2: —-7=x-3

"
'
~

STEP 1. Flip the equation since the variable, x, is not XxX-3
on the left side of the equal sign.

]
+
w

STEP 2. Add 3 to both sides of the equation since +3
addition is the inverse of subtraction.

STEP 3. Add the columns vertically, beginning with
the far left column. First, bring down the x. X+0= -4
Next, add: (-3) + (3) = 0. Then add: (-7) + 3 = —4.

STEP 4. Simplify the answer. XxX= -4
The answer is x = —4.

Your work should look like this on paper.
-7=x-3
x =3 =-7

;V§ +3

x=-4
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To check the answer, substitute —4 for x in the

original equation.
-7=x-3
-7:=-4-3

'7 = ‘7 v The answer checks.

6.1 Practice Solving Equations by Adding and Subtracting

Solve the following equations and check your answers. For the answers, see “Step-by-Step

Solutions” (pages 277 to 278).

1. x+9=10
2. x—3=-8
3.y-6=4

4. x+5=-10
5. 4=b+7

6. y+11=-6
7. x-7=-5
8.s-4=10
9. -7=x+5
10. y+15=10

11.

12.

13.

14.

15.

16

17.

18.

19

20.

X+4.1=92

a-3=12

x—-16=0

x+75=-34

x—12=-15

.51 =h-22

x—-3=-1

X+5=-14

.-3=k-8

x-5=13
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6.2 Solving Equations by Multiplying
and Dividing
In this section, we will review:
equations that contain multiplication and
division
solving for positive x

Equations that contain multiplication and division are also solved using
inverse operations.

Keep things equal—both sides of an equation can be multiplied or
divided by the same number (except zero) without changing the value of
the equation.

To solve equations containing multiplication and division, follow these
steps:

1. Flip the equation if the variable is not on the left side of the equal
sign.

2. Determine the inverse operation. Then perform either multipli-
cation or division.

3. Use a horizontal fraction bar when division is needed in the
equation.

4. Multiply both sides of the equation by a reciprocal if the coeffi-

cient of a variable is a fraction, like %X. Remember, fraction rules

state that you cannot divide by a fraction. Instead, you multiply
by the reciprocal.

5. Always multiply or divide by the coefficient of the variable along
with its sign (positive or negative) to result in a positive x.

6. After solving an equation, you may end with —x = some
number. If this happens, additional steps are necessary to find
positive x. Remember that =X has a coefficient of =1 and
means = 1X.
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You can solve for positive x in two ways: You can either multiply both sides
of the equation by —1 or divide both sides by —1 to get the desired coeffi-
cient of x, which is positive 1. The equation is not solved until you reach
the step, positive x = some number. For example:

Multiplying both sides by —1 Dividing both sides by —1
=X = -5 -X = =5
-x -5
(-1)(-x) = (-5)(-1) x_T2
-1 -1
X=5 X=5

Important! The step-by-step solutions in this book use dividing both
sides by —1 to solve for positive x.

Example 1: 4x =20

STEP 1. Observe that the variable x is on the left side 4x = 20
of the equal sign.

STEP 2. Divide both sides of the equation by 4 since

division is the inverse of multiplication. 4_)( - Q
Indicate division by using the fraction bar. 4 = 4
STEP 3. Reduce fractions, if needed. )
4x 20
4 4
STEP 4. Simplify the answer. X=5

The answer is x = 5.

Your work should look like this on paper.

4x = 20

4x 20

chapter 6 Equations 143



To check the answer, substitute 5 for x in the original
equation.

4dx = 20
4(5) = 20

20 = 20 v The answer checks.
Example 2: 4=%

STEP 1. Flip the equation since the variable, x, is not
on the left side of the equal sign. This
equation is read x divided by 8 equals 4.

STEP 2. Multiply both sides of the equation by 8
since multiplication is the inverse of division.

X
STEP 3. Recall that x means 1x. Therefore, ) means
1x
the same as ry Write all terms of the

equation in fraction form.

STEP 4. Cross cancel.

STEP 5. Multiply the numerators and denominators,
then simplify.

The answer is x = 32.

Your work should look like this on paper.

X

8
=4

o | X
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X_,
8
5=‘I°8
8
x_ 4.8
8 1 1

A
8 1
X = 32



e =48

0 [

x =32

To check the answer, substitute 32 for x in the
original equation.

X
4:=—
8
32
4="=
8
4 = 4  The answer checks.
2
Example 3: —§x = 12
STEP 1. Observe that the variable x is on the 2
left side of the equal sign. -——x =12
STEP 2. Multiply both sides of the 3 2 3
: 3 o -—-—I|x=12|-—
equation by > Since you 2 3 2

cannot divide by a fraction,

2
multiply by the reciprocal of —=.

3
STEP 3. Write all numbers in the
equation in fraction form. _E _E = 1_2 _E
2 3 1 2
STEP 4. Cross cancel. 1 1 6
3| 2 12\ 3
2 3 1 2
1 1 1
STEP 5. Multiply the numerators and x=-18

denominators, then simplify.

The answer is x = —18.
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Your work should look like this on paper.

() ('fél: (‘4] &

To check the answer, substitute —18 for x in the
original equation.

2
-—x=12

Jems
[

12 = 12 v The answer checks.
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6.2 Practice Solving Equations by Multiplying and Dividing

Solve the following equations and check your answers. For the answers, see “Step-by-Step

Solutions” (pages 278 to 279).

1.

10.

bx =90
M _ 2
5
X _25
10
. 86=2v
£=37
-2
12p=-132
N0
7
95 = —By
. 3m=-384
-21r=672

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

X _
100
3= 2

45
—18p = -306
b _ 5
-9
5x = —200
gg =X

7
X __4
4
—4x =120
=3x =24
8
—12y =-156
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6.3 Solving Two-Step Equations
In this section, we will review:
equations requiring two operations to solve
placement of the negative sign in fractions

Two-step equations contain both addition or subtraction and multiplica-
tion or division. To solve such equations, follow the order of operations:
add or subtract before multiplying or dividing. As a result, you will have
these two steps:

1. Start by adding or subtracting.
2. Solve by multiplying or dividing.

Example 1: 3x +7 =22

STEP 1. Subtract 7 from both sides of the equation IX+7 =22
since subtraction is the inverse of addition. -7=-7
STEP 2. Add the columns. 3x = 15
STEP 3. Divide both sides of the equation by 3 since 3x 15
division is the inverse of multiplication. — = —
3 3
STEP 4. Reduce the fractions on both sides of the I3x 15
equation. s —
3 3
STEP 5. Simplify both sides of the equation. X=5

The answer is x = 5.
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Your work should look like this on paper

3Ix +7 = 22
-7 =-7

3x 1

3 3
1

X=5

3

To check the answer, substitute 5 for x in the
original equation.

3(5)+7 =22
15+7 =22
22 = 22 v The answer checks.

Example 2: 26 =-5x -4

STEP 1. Flip the equation since the variable, -5x -4 = 26
X, Is not on the left side of the equal sign.
STEP 2. Add 4 to both sides of the equation since +4=4+4
addition is the inverse of subtraction.
STEP 3. Add the columns. -5x = 30
STEP 4. Divide both sides of the equation by -5 since -5x 30
division is the inverse of multiplication. 8=
-5 =5
1 6
STEP 5. Reduce the fractions on both sides of the VSX }6
equation. =
-5 -5
1 1
STEP 6. Simplify both sides of the equation. X = -6

The answer is x = —6.
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Your work should look like this on paper.

26 = -5x - 4
-5x -4 = 26
+4 = +4
-5x 30"
1-/5/ --5/1
X=-6

To check the answer, substitute —6 for x in the

original equation.

26 = -5x - 4

26 = (-5)(-6) - 4

26 =30-4

26 = 26 v/ The answer checks.

Example 3: % +6=-14

STEP 1. Subtract 6 from both sides of the
equation since subtraction is the

inverse of addition.

STEP 2. Add the columns.

STEP 3. Multiply both sides of the equation

by 4 since multiplication is the
inverse of division.

STEP 4. Write all terms of the equation in

fraction form and cross cancel.

X i6=-14
4

STEP 5. Multiply the numerators and denominators,

then simplify.

STEP 6. Notice that you have not solved for
positive x. Divide both sides by -1

to solve for positive x.
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-6=- 6
2=-20
q

4°z=-20
y

4 -x_-20

1 4 1
-x=-80
-x _-80
-1 -1

.y

u
1



STEP 7. Simplify the fractions. Now you have
solved for positive x.

The answer is x = 80.

Your work should look like this on paper.

%%:-14
-6 =-6

Z=-20
q

we X __20.4
/‘rl
28 Sl
-1 -1
x =80

To check the answer, substitute 80 for x in the
original equation.

~80 +6:=-14
y

(-20)+6=-14

- l 4=- l 4 v/ The answer checks.

X

Placement of the Negative Sign in Fractions

Fractions that contain a negative sign may appear in different ways. The

-2 2

fractions —, —, and -— all have the same meaning. A negative frac-

3 -3 3

tion in best mathematical form is written with the negative sign in front of

the fraction, =—.

3

80
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Example 4: — + 24 = 29

STEP 1. Subtract 24 from both sides of the -2X
equation since subtraction is the + 24 = 29
inverse of addition.
-24 =-24
STEP 2. Add the columns. -2x
=5
7
STEP 3. Multiply both sides of the equation _7 -2X _7
s L i — =5 —
\% Iy Ince you cannot divide 2 7 2
by a fraction, multiply by the
: 2
reciprocal of —= .
7
STEP 4. Writg all terms of the equation in - 7 -2x 5 _7
fraction form. — 5= =—
2 7 1\ 2
STEP 5. Cross cancel. -7 -2x 5 -7
2 7 1\ 2
STEP 6. Multiply the numerators and denominators, 35
then simplify. Leave the answer in reduced X==-—
form as an improper fraction. 2
The answer is x = —375 .
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Your work should look like this on paper.

-2
7x*4¢= 29
=249 =-24
_2x=5
7
1 1
-7)(-2x)_s5(-7
2 =z 1\ 2
1 1
35
X =-—
2

. 35 :
To check the answer, substitute —— for x in the
original equation.

£X+24=29
7
1 5
2}
1 24 2 1
5+24 =29

29 = 29 v/ The answer checks.
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Step Solutions” (pages 280 to 281).

1. 4d+5=85
2. 2r-7=1
3. -8=-2b+4

4, l><+9=12
6

-12=9

MXx

7. -t-8=-25

8. -Tm+12=4

10. ¥ s 6=-45
3

6.3 Practice Solving Two-Step Equations

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Solve the following two-step equations and check your answer. For the answers, see “Step-by-

P 13-4
3

-y+06=18

2 97-9
5

|
x

2=14- 3
4
-bx—-12=-2
-2X+3=2
67—§x=85
4
—x-9=11
2=-3x-10

—-x—-13=82
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6.4 Solving Equations When a Variahle

Occurs Multiple Times

In this section, we will review:
dealing with more than one variable
collecting like terms in equations

All of the equations up to this point have contained only one variable.
However, a variable may occur two or more times in an equation. It may
be repeated on the same side of the equation or appear on both sides of the
equation.

The following equations have the same variable on both sides:

-X -4 =-13x

4y + 3 =7(y + 1)

3(a + 22) = 3(4a + 10)

The following equations have the same variable repeated on one or
both sides of the equation:

6+Xx-2x+3x-4Yx=3x+ 4 -7x
7y + 2(2y - 1) = -(4y + 5)

If an equation has more than one variable term or number on one or both
sides of the equal sign, you must collect like terms before moving letters
and numbers from one side of the equal sign to the other. For example:
X+ 3Xx+ 4 ==X+ 5 - 8 (before like terms have been collected).
4Yx + 4 = =X - 3 (after like terms have been collected).

After like terms have been collected, move letters to the left side of the
equation. Then move numbers to the right side of the equation, so the
answer is in best form.

These are the steps for solving an equation that contains more than one
variable.

1. Clear parentheses on one or both sides by using the distributive
property. (See Section 5.5, The Distributive Property, page 132.)

2. Collect like terms on each side of the equation.

3. Move letters to the left side of the equation.

4. Add or subtract.
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5. Move numbers to the right side of the equation.
6. Add or subtract.

7. Multiply or divide as needed.

8. Make certain you have solved for positive x.

Tip: You may not need all eight steps to solve every equation; however,
you should consider all the steps. If a step is not needed, proceed to the
next step.

Examplel: 3n-5=-2n

STEP 1. Observe that there are no parentheses 3n-5=-2n
to clear.
STEP 2. Notice that there are no like terms to
collect.
STEP 3. Move —2n to the left side of the equation  + 2N = +2n
by adding 2n to both sides.
STEP 4. Add the columns. Note: —2n + 2n = 0. 5n - 5 = (0}
Be sure to write the 0 in that column.
STEP 5. Move the number 5 to the right side of +5=+5
the equation by adding 5 to both sides.
STEP 6. Add the columns. 5n =5
STEP 7. Divide both sides of the equation by 5. S_n = E
5 5
1 1
STEP 8. Reduce the fractions and be sure you have 5n _ é
solved for positive n. =
P 5 5
1 1
The answerisn=1. n=1
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Your work should look like this on paper.

3n-5= =2n
+2n +2i7
5n=-5= 0

+5=+5

1

1
S5n &
58
n=1
To check the answer, substitute 1 for x in the original
equation.

3n-5=-2n
3(1) - 5=-2(1)
3-65=-2
-2=-2 v The answer checks.

Example 2: 4x-9=7x+12

STEP 1. Observe that there are no 4x - 9 7X + 12

parentheses to clear.

STEP 2. Notice that there are no like terms to
collect.

'
~
X
"
'
~
x

STEP 3. Move —7x to the left side of the
equation by subtracting 7x from
both sides.

12
+9

STEP 4. Add the columns. -3x -9

STEP 5. Move the number -9 to the right +9
side of the equation by adding
9 to both sides.

STEP 6. Add the columns. -3x = 21
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STEP 7. Divide both sides of the equation by —3.

STEP 8. Reduce the fractions and be sure you have
solved for positive x.

The answer is x = —7.

Your work should look like this on paper.

Yx -9= 7x +12
-7x = -7X
-3x=-9= 12
+9= +9
-3x 2t
1%/ -31
x= =7

To check the answer, substitute —7 for x in the
original equation.

4x-9=7x +12
4(-7)-9=7(-7) +12
-28-9=-49+12

'37 = ‘37 v The answer checks.
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Example 3: —6(2x +5) = 2(3x + 12)
AN AN

STEP 1. Use the distributive property -6(2)( + 5) s 2(3)( + 12)
to clear the parentheses on -12x - 30 = 6x + 24
both sides.

STEP 2. Notice that there are no like terms
to collect.

STEP 3. Move 6x to the left side of - 6x = - 6Xx
the equation by subtracting
6x from both sides.

STEP 4. Add the columns. -18x - 30 = 24

STEP 5. Move the number -30 to the + 30 = +30
right side of the equation by
adding 30 to both sides.

STEP 6. Add the columns. -18x = 54

STEP 7. Divide both sides of the equation -18x 54
by 18. = —

18 18
1 3

STEP 8. Reduce the fractions. -Mx /5«4
M8

STEP 9. Notice that you have not solved -x =3
for positive x.

STEP 10. Divide both sides by —1 to -X 3

solve for positive x. — 8 =
-1 -1
STEP 11. Simplify the fractions. Now you have X=-3

solved for positive x.

The answer is x = =3.
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Your work should look like this on paper.
<N AN
-6(2x +5)=2(3x +12)
-12x-30= 46X + 24
=6X
0= 24
+30=+ 30

!
o
X
"

|
Y
(o)
X
(U]
£

=
()
-
(o)

-X i
-1

Xx=-3
To check the answer, substitute —3 for x in the
original equation.

-6(2x +5)=2(3x+12)
-6 [2(-3) +5) = 2[3(-3) + 1 2]
-6(-6+5) = 2[-9 +12]

-6 (-1] = 2(3)

6 = 6 v/ The answer checks.

Here is why Example 3, Step 9 is —x = 3: You can solve Step 9 in
two ways—

Choice 1 Choice 2
-18x 54 =18x 54
18 18 18 -18
-Xx=3 Xx=-3
-x 3

-1 -1

X=-
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-18x

In Choice 1, = =X. Two additional steps are needed to solve for

positive x to complete the problem.
To eliminate extra steps and solve the equation for positive x, follow

this process. Recall the rules: + or . + - In the final division step of
+ -

an equation, if the coeflicient of x is positive, then divide by a positive

number. If it is negative, then divide by a negative number as shown in

Choice 2.

Example 4: 3(3x +4) —7 = 3x — bx + 27

STEP 1. Clear the parentheses on one or both
sides by using the distributive property.

AN
3(3x +4)-7=3x-5x +27
9% + 12 - 7 = 3x -5x + 27
STEP 2. Collect like terms on each side of the
equation.
9x + 5 = -2x + 27
STEP 3. Move —2x to the left side of  +2X = +2Xx
the equation by adding 2x to
both sides.
STEP 4. Add the columns. 11x + 5 = 27
STEP 5. Move the number 5 to the -5=z-5
right side of the equation by
subtracting 5 from both sides.
STEP 6. Add the columns. 11x = 22
STEP 7. Divide both sides by 11. 11x 22
11 11
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STEP 8. Reduce the fractions. Be sure M
you have solved for positive x.
1’

The answer is x = 2. X

x

S z[y

Your work should look like this on paper.

AN\
3(3x +4) -7 =3x -5x + 27
9x +12 -7 =3x -5x + 27

9x+5=72{+27

+2X =,+/2{

11x +5 = 27
7{:-5
MM

X=2

To check the answer, substitute 2 for x in the
original equation.

3(3x +4)-7=3x-5x + 27
3((3°2)+4)-7=(32)-(5-2) +27
3(6+4)-7=6-10+ 27
3(10)-7=-4 + 27
30-7=23
23 =23 v The answer checks.
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6.4 Practice Solving Equations When a Variahle Occurs Multiple Times
Solve the following equations. For the answers, see “Step-by-Step Solutions” (pages 282 to 285).
1. 9x-72=3x 11. 6y +3) =4y +9)

2. 3x+3=x-5 12. 7x -6 -9x=12x-48

3. 2x=11=-8x+ 109 13. 3x—-x-5=x+8

4. 6 - 8x=20x+20 14, Ax+4 -2x—x=4x-5

5. x—-4=-13x - 100 15. 6+ x—2x+3x—4x=3x+4
6. 3(k+2) =12k 16. 5m — (m +5) =11

7. 4y +3=7(y+ 1) 17. y+2(y-3) =4 -2y

8. 2(x+1)=3x-1 18. -2(x —4) = x=—x-2

9. 3(a+22) =3(4a + 10) 19. 2m - 3(m + 3) =-13(m + 1)
10. 5(z=1) =4(z+ 4) 20. 7y + 2(2y —1) =—(4y + 5)
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_ Chapter Test for Equations

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 285 to 287). And, see “6.1 Solving Equations
by Adding and Subtracting” “6.2 Solving Equations by Multiplying and
Dividing” “6.3 Solving Two-Step Equations,” and “6.4 Solving Equations
When a Variable Occurs Multiple Times” if the chapter test indicates you

need additional practice on any skill.

Section 6.1
1. x+4=9 2. x-17=3b
3. k+91=-22 4, -36=x-12
Section 6.2
5. br=-35 6. -81 =-9x
7. X = 16 8. ~4=-20

8 9
Section 6.3

—X

9. 5y —4=26 10.T+6=—14
11. 2=-3¢c-10 12.8—%x=5
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Section 6.4

13. 9n -15=6n

15. 6y —3=3(y + 2)

17. 5(3x + 6) =3(x + 18)

19. x -5+ 4x=4(x - 3)

14.

16.

18.

20.

4x —9=7x—-12

Bm-2m+4=3m+m -1

“4X -3 +2x—-6=-7x+6

2(y +8) -4 =8y
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Cumulative Skills Test

This test provides sample problems for each math skill presented in Part I.
The test will show you which skills you have mastered as well as help you
identify any skills for which you need additional practice.

Solve each problem.

For test answers, see “Step-by-Step Solutions,” pages 288-294. To the left of
each solution, you will notice two numbers. These numbers indicate the
chapter and section—for example, (1.2) means Chapter 1, Section 2—where
you can find a detailed explanation for solving similar problems. If your
answer is incorrect and you need more practice, you may wish to review the
indicated material.

1. 57,942
+78,859

2. 21300
— 17,452

3. 4,706
x 505

4. Write the quotient with a remainder.

530)25,075
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10.

11.

12.

13.

14.

15.

16.

17.

18.

. Write in fraction form.

39

. Write as a mixed number.

36
5

. Write as an improper fraction.

23
5

. Are these fractions equivalent?

Find the least common denominator for these fractions.
3 1

= and —
7 4

Find the least common denominator for these fractions.

E and E
21 35
Find the least common denominator for these fractions.
l and u and §
15 12 8
2§ + 1 + 63
5 3 15
58 _ 19
88 44
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

1

26— - b
4

5

6

Which digit is in the thousandth’s place?

14.6597

Write

10,000

as a decimal number.

Write the decimal number two hundred six ten thousandths.

Round 346.785 to the nearest hundredth.

Round 87,943 to the nearest ten.

4.23+ 1.5+ 7.2341

23.479 - 0.96

0.171 x 0.238

0.6 +0.02

Round the quotient to the nearest tenth.

24@

Write 0.25 as a reduced fraction.

Write % as a decimal number.

Arrange from least to greatest.
0.2 0.02 03 033

Place <, =, or > in the blank.

0.27

1
5

Arrange from least to greatest.

3

5

i
15

1
30

Practice Test 1

Cumulative Skills Test

169



35. Z°-13

36. 40 is what percent of 167
37. 30% of 90 is what?

38. 50 is 20% of what?

39. 12%% of what is 157

40. % is what percent of % ?
41. Write 12.5% as a fraction.
42. Write % as a percent.
43. Write 6 : 20 as a percent.
44. %

45. Write 66% as a decimal.
46. Write 0.456 as a percent.
47. 17 + (-4)

48. 25 + (-8)

49. -36 + 36

50. =18+ 10

51. 13-15

52. -8-19

53. -5 - (-23)

54. 7 - (-4)
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

(-9)(=10)
4(-17)
-81
-9
15
60
7x — 3x + 12x
5xy? — 3xy — xy
(x2—=2) = (3x2 —4x + b)
7(r + 6)
-3(x2+7x-9)
—(a—=10)
X+ 37 =-26
x—71=23
-bx =-80
Z>< = -14
5
3x+7=22
13 - 3 =37

2
3x — 10 =-9x
2(x+ 1) =3x -1
2(y +3) =4(y - 6)
3(x+3)+5=2x

13+bx—-7=3x-8-12x

Practice Test 1

Cumulative Skills Test
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Practice Test 2
Combined Skills Test

The Combined Skills Test contains problems that require the use of one or
more basic math skills. If you are preparing to take a timed, standardized
test, this test provides excellent practice.

Set a timer for 30 minutes (1 minute for each problem), write each prob-
lem on your paper and solve. Repeat this process until you are able to com-
plete the test in 30 minutes with the desired accuracy.

R e Score Results

Number Incorrect Score
0-3 A
4-6 B
7-9 C

For test answers, see “Step-by-Step Solutions,” pages 295-298. To the left
of each solution, you will notice two numbers. These numbers indicate the
chapter and section—for example, (1.2) means Chapter 1, Section 2—where
you can find a detailed explanation for solving similar problems. If your
answer is incorrect and you need more practice, you may wish to review the
indicated material.

1. Write ﬁ as a decimal number.
2. Which digit is in the hundredth’s place?
1,346.979
3. Wirite the decimal number sixteen and four hundredths.
4. Round 5,642.0182 to the nearest thousandth.
5. 9.6 +8.234 +1.05
6. 403.1 — 15.236
7. 1456 x 0.2

8. 0.903 + 0.43
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Reduce to lowest terms.
25
300

Write as a mixed number.

50
7
Are these fractions equivalent?
2_8
5 25
-+ 2= + 1
12
37l - 9ﬂ
5 7
1§ X 2g X 1i
3 5
5.4
9 3

Write 62.5% as a reduced common fraction.

1 .
Write 3 as a decimal number.

Write 650% as a decimal.
.49
Write = as a percent.

Write 4 : 20 as a percent.
Write 0.017 as a percent.

13.4
40%

16.5% of 72 is what?

1
335 % of x is 457

Practice Test 2

Combined Skills Test
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25. 210 is 35% of what?

1 4
26. 3 is what percent of E?

27. (x> -5)— (-4x2+5x - 1)
28. -2v+4=-8

29. bm +8=3(m +4)

30. 4(x —9)+ 12 =-2(x - 6)

31. Arrange from least to greatest.
0.567 0.507 0.572 0.5

32. Place <, =, or > in the blank.

0.35

| w

33. Arrange from least to greatest.
T 1 1

8 4 6
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Household Measures

70 Pretest for Household Measures
71 Household Measures for Length
72 Household Measures for Weight

Household Measures for Volume
Chapter Test for Household Measures

73
7.4
_ Pretest for Household Measures

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (page 299). Then, see “7.1 Household Measures for
Length,” “7.2 Household Measures for Weight,” and “7.3 Household Measures
for Volume” for skill explanations.

Sections 7.1 and 7.2

Convert the following measurements.

1. 40 ounces to pounds 7. 5,000 pounds to tons
2. 4 feet to inches 8. 17 miles to feet
3. 3 pints to quarts Section 7.3

9. 3 cups to tablespoons
4. 15 teaspoons to tablespoons

10. 8 pints to gallons
5. 25 feet to yards

6. 6 tablespoons to fluid ounces
175



7.1 Household Measures for Length
In this section, we will review:
converting measurements using unit
multipliers
length conversions

are helpful for making conversions in any measurement
system. They are used in some nursing calculations. A unit multiplier is
written in fraction form and has a value of 1 if reduced. What makes these
fractions unique is that unit multipliers include units of measure along
with numbers. For example:

lzinches_l
1 foot

12 inches = 1 foot

12inches
1foot

Multiplying by a unit multiplier, a carefully chosen form of 1, is the key to
converting units. Unit multipliers work because you can multiply any
number by 1 and not change its value.

is a unit multiplier.

Using a Unit Multiplier
To solve a conversion problem by using a unit multiplier, follow these four
steps:

1. Write the number and unit given in fraction form.

2. Find the unit multipliers in the chart that contain both units in
the problem.

3. Choose the unit multiplier that has the unit you are solving for in
the numerator.

4. Multiply the fraction form in sTEP 1 by the chosen unit multi-
plier. Cross cancel numbers and units. Reduce if necessary. Be
sure the answer is written in best mathematical form.

176 part III  Measures Used in Nursing Applications



WA Unit Multipliers for Length

12 inches = 1 foot 12in. or i
1ft. 12 in.
3 feet=1 yard Sft or 1yd.
1vyd. ft.
5,280 feet = 1 mile 5’280_ ft. or 1 mi.
1mi. 5,280 ft.

Length Conversions

The most common units for household length are the inch, foot, yard, and
mile. See Table 7.1 for common conversions and the corresponding unit
multipliers. Note that each conversion has two corresponding unit multi-
pliers, which are reciprocals.

Example 1: Convert 6 inches to feet.

STEP 1. Write 6 inches in fraction form. ﬂ
1
STEP 2. Find the unit multipliers in the chart that 12 in. 1 f{v.
contain both inches and feet. 0

r
1 ft. 12in.

STEP 3. Choose the unit multiplier that has the unit 1f¢t.
you are solving for (feet) in the numerator.

12in.

STEP 4. Multiply the fraction form in STEP 1 by the
chosen unit multiplier. Cross cancel numbers
and units. Reduce if necessary. Write the
answer in best form.

in.  1ft.  1ft

1 21/2%' 2

= lFoo’r
2

The answer is % foot.

chapter 7 Household Measures 177



Example 2: Convert 243 feet to yards.

STEP 1. Write 243 feet in fraction form. 243 ff.
1
STEP 2. Find the unit multipliers in the chart that 3 ff. 1 Yd.
contain both feet and yards. or
1yd. 3 ft.
STEP 3. Choose the unit multiplier that has the unit 1 yd,
you are solving for (yards) in the numerator.
3 ft.
STEP 4. Multiply the fraction form in STEP 1 by the
chosen unit multiplier. Cross cancel numbers
and units. Reduce if necessary. Write the
answer in best form.
243 fr. 1yd. 8lyd.
. = = 8lyards
1 3 ft.
The answer is 81 yards.
Example 3: Convert 26,400 feet to miles.
STEP 1. Write 26,400 feet in fraction form. 26,400 ft.
1
STEP 2. Find the unit multipliers in the 5,280 ft. 1 mi.
chart that contain both feet : or
and miles. 1 mi. 5,280 ft.
STEP 3. Choose the unit multiplier that 1 mi.
has the unit you are solving for -
(miles) in the numerator. 5,280 f‘l’-
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STEP 4. Multiply the fraction form in STEP 1 by the
chosen unit multiplier. Cross cancel numbers
and units. Reduce if necessary. Write the
answer in best form.

Th

"26,400 £1. .

1 mi. _SmL

e answer is 5 miles.

1 15,280 f1 1

= Smiles

7.1 Practice Household Measures for Length Conversions

Convert the following measurements using a unit multiplier. For the answers, see “Step-by-Step

Solutions” (pages 300 to 301).

1

2.

10.

. 9 feet to inches
72 inches to feet

. 4 miles to feet

. 6 feet to yards

. 9,240 feet to miles
. 430 feet to yards

. 120 inches to feet
18 miles to feet
42 feet to inches

33 feet to yards

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

. 720 yards to feet
7,920 feet to miles
30 feet to inches
693 feet to yards
30 inches to feet
10 miles to feet
27,720 feet to miles
29 vyards to feet

10 feet to yards

1.25 miles to feet
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7.2 Household Measures for Weight
In this section, we will review:
® using a unit multiplier
* weight conversions

Using a Unit Multiplier

To use a unit multiplier, follow the steps listed in Section 7.1 Household
Measures for Length, page 176.

Tip: All types of conversion problems—length, weight, or volume—that
require one unit multiplier can be solved by applying the four steps for
using a unit multiplier.

Weight Conversions

The most common units for household weight are the ounce, pound, and
ton. See Table 7.2 for common conversions and the corresponding unit
multipliers. Note that each conversion has two corresponding unit multi-
pliers, which are reciprocals.

11 #3 Unit Multipliers for Weight

Weight Conversions Unit Multipliers

16 ounces = 1 pound 16 oz, or 116.
11lb. 16 oz.
2,000 lbs. 1ton

2,000 pounds =1 ton or
1ton 2,000 lbs.

If the conversion contains a fraction, change it to decimal form before
solving. For example:

li pounds = 1.5 pounds
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Example 1: Convert 72 ounces to pounds.

STEP 1. Write 72 ounces in fraction form. 72 0z.
1
STEP 2. Find the unit multipliers in the chart that 16 0Z. 1 lb'

contain both ounces and pounds.

or
11b. 16 oz.

STEP 3. Choose the unit multiplier that has the unit 1 |b.
you are solving for (pounds) in the S

numerator. 16 o0z.

STEP 4. Multiply the fraction form in STEP 1 by the
chosen unit multiplier. Cross cancel numbers
and units. Reduce if necessary. Write the
answer in best form.

72 oZ. 11b. 9

The answer is 4% pounds.

Example 2: Convert 6,800 pounds to tons.

STEP 1. Write 6,800 pounds in fraction 6’800 lb.

form.
1
STEP 2. Find the unit multipliers in the 2,000 lb. 1 ton
chart that contain both pounds or
and tons. 1ton 2,000 lb.

STEP 3. Choose the unit multiplier that has 1 ton
the unit you are solving for (tons)

in the numerator. 2,000 lb.
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STEP 4. Multiply the fraction form in STEP 1 by the
chosen unit multiplier. Cross cancel numbers
and units. Reduce if necessary. Write the
answer in best form.

17

¥
“%6,800 5. 1ton _17 tons

2
. = =3—tons
1, 2,000 /5. 5 5
1o
5
2
The answer is 35 tons.
Example 3: Convert 2% pounds to ounces.
STEP 1. Change 2% to a decimal number. 2.75 |b.
Write 2.75 pounds in fraction form. 1
STEP 2. Find the unit multipliers in the chart that 16 0Z. 11b.

contain both pounds and ounces.

or
11b. 16 oz.

STEP 3. Choose the unit multiplier that has the unit 16 0Z.

you are solving for (ounces) in the -
numerator. 11b.

STEP 4. Multiply the fraction form in sTeP 1 by the
chosen unit multiplier. Cross cancel numbers
and units. Reduce if necessary. Write the

answer in best form.
2.75/5. 160z

1 1

=44 ounces

The answer is 44 ounces.
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7.2 Practice Weight Conversions

Convert the following measurements using a unit multiplier. For the answers, see “Step-by-Step

Solutions” (pages 301 to 303).

1

2.

10

. 32 ounces to pounds
3 pounds to ounces
. 2.5 tons to pounds

. 2,500 pounds to tons
1
. 5Z pounds to ounces
3
) ton to pounds

. 12 ounces to pounds
. 3,600 pounds to tons

. 68 ounces to pounds

1
L 7 pounds to ounces

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

4 tons to pounds
20,000 pounds to tons
144 ounces to pounds

15,000 pounds to tons
16 ounces to pounds

1
1 3 tons to pounds

112 ounces to pounds
1,000 pounds to tons

16 tons to pounds

5.5 pounds to ounces

chapter 7 Household Measures

183



7.3 Household Measures for Volume
In this section, we will review:
using two unit multipliers in a conversion
volume conversions

For the length and weight conversions shown thus far, only one unit mul-

tiplier was required to find the answer. However, some conversions may

require more than one unit multiplier. For instance, when no unit multi-

plier in Table 7.3 shows a direct conversion between units, you will need

two or more unit multipliers to link the units to reach the desired unit.
This is the way to think through the conversion process:

« Three terms are multiplied together to find the answer.

o The first term is the number and unit given in the problem written
in fraction form.

o The second term is the first unit multiplier. It has the same denom-
inator as the unit given in the first term.

o The third term is the second unit multiplier. It has the units you
are trying to find in the numerator.

Volume means capacity, or how much something holds. Within the house-
hold measurement system, there are many measures and a variety of con-
versions for volume. See Table 7.3 for the conversions and the corresponding
unit multipliers for volume.

Some volume conversions require only one unit multiplier. However, in
this section there is no direction conversion shown in the table for the
units given in the examples. Therefore, two unit multipliers will be
required to complete the conversions.
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1WA Unit Multipliers for Volume
tablespoon 1 tablespoon = 3 teaspoons 1T. or 3 tsp.
3 tsp. 1T.
fluid ounce 1 fluid ounce = 2 tablespoons 11l.0z. or 2T.
2T. 11l.oz.
cup 1 cup = 8 fluid ounces 1cup 8 fl.oz.
8 fl.oz. 1cup
pint 1 pint = 2 cups Tpt. . 2cups
2 cups 1pt.
: 1qt. 2 pt.
uart 1 quart = 2 pints i LN
’ ° b 2 pt. 1qt.
gallon 1 gallon = 4 quarts 1gal. or At
4qt.  1gal

Example 1: Convert 12 gallons to pints. Use 2 unit multipliers.

STEP 1. Write a 3-term format to begin. 12 9‘{, Pf‘
First, write 12 gallons in fraction ° o
form. The second term has gallons l 9‘(.

in the denominator in order to cancel
with the numerator in the first term.
The third term has the units you are
trying to find (pints) in the numerator.

STEP 2. Find a unit multiplier in the q qf.
conversion chart with gallon D
in the denominator. 1 gal.

STEP 3. Place this unit multiplier in the 12 9,@1 . q q{'. P{.
o

second term.
1 1 gal.

STEP 4. Observe that the third term must 2 P‘l’.
have quart in the denominator to
cancel with the quart in the 1 q*‘
numerator in the second term.
Look at the chart and choose the
unit multiplier with pint in the numerator
and quart in the denominator.
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STEP 5. Place this unit multiplier in the 12 ﬂdr (1] qf. 2 P*'

third term.
1 1gal. 1gt.

STEP 6. Cross cancel numbers and units. Multiply
remaining numerators and denominators.
Reduce if necessary. Write the answer in

best form.
12g94l. 494 2pt.
1 1gal. 1g#

= 96 pints

The answer is 96 pints.

Example 2: Convert 2 cups to tablespoons. Use 2 unit multipliers.

STEP 1. Write a 3-term format to begin. 2 c}yﬁs T.
First, write 2 cups in fraction form. ° °
The second term has cup in the l c/u’ﬁ

denominator in order to cancel with

the numerator in the first term. The third
term has the units you are trying to find
(tablespoons) in the numerator.

STEP 2. Find a unit multiplier in the 8 fl-OZ-
conversion chart with cup in the _
denominator. l CuP

STEP 3. Place this unit multiplier in the 2 C}(’P/S 8 f[ OZ. T.
second term.
1 lcup

STEP 4. Observe that the third term
must have fluid ounces in the
denominator to cancel with the 2 T
fluid ounces in the numerator in
the second term. Look at the chart l Fl. 0Z.
and choose the unit multiplier with
tablespoon in the numerator and
fluid ounces in the denominator.
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STEP 5.

STEP 6.

Place this unit multiplier 2 Cyﬁs 8fl.oz. 2T.

in the third term.

1 lcup 1fl.oz.

Cross cancel numbers and units. Multiply
remaining numerators and denominators.
Reduce if necessary. Write the answer in
best form.

2 cups 8 floz.  27.

. =32 tablespoons

1 ] l(;(p lf%z.

The answer is 32 tablespoons.

Example 3: Convert 100 cups to quarts. Use 2 unit multipliers.

STEP 1.

STEP 2.

STEP 3.

STEP 4.

Write a 3-term format to 100 C,U’P/S qf.
begin. First, write 100 cups ° O
in fraction form. The second l CJ&P’S

term has cups in the

denominator in order to cancel with the
numerator in the first term. The third term
has the units you are trying to find (quart) in
the numerator.

Find a unit multiplier in the 1 {.
conversion chart with cups in
the denominator. 2 cups

Place this unit multiplier in 100 C/H’P/S 1 P{'. q'l'.
the second term. O o
1 2 cups

Observe that the third term 1 qf.
must have pint in the
denominator to cancel with 2 Pf.
the pint in the numerator in

the second term. Look at the chart and
choose the unit multiplier with quart in the
numerator and pint in the denominator.
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STEP 5. Place this unit multiplierin 100 cups 1 pf. 1qt.
the third term. y g
e thira term l 2 CuPs 2 Pf.

STEP 6. Cross cancel numbers and units. Multiply
remaining numerators and denominators.
Reduce if necessary. Write the answer in
best form.

100 cups 1 pf. -
’ S, —p1- lat = 25 quarts

7

1 2 cups 2 pf.

The answer is 25 quarts.

7.3 Practice Volume Conversions

Convert the following measurements using one unit multiplier. For the answers, see “Step-by-
Step Solutions” (pages 303 to 305).

1. 6 tablespoons to teaspoons 6. 6 gallons to quarts

2. 20 quarts to pints 7. 27 teaspoons to tablespoons
3. 4 gallons to quarts 8. 10 cups to pints

4. 45 pints to cups 9. 22 quarts to gallons

5. 12 fluid ounces to cups 10. 9 teaspoons to tablespoons

Use two unit multipliers from the chart to convert the following measurements.

11. 26 tablespoons to cups 16. 1 % cups to tablespoons
12. 2 pints to fluid ounces 17. 32 fluid ounces to pints
13. 7 cups to quarts 18. 160 cups to quarts

14. 10 gallons to pints 19. 32 tablespoons to cups
15. 8 fluid ounces to pints 20. 3 guarts to cups
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_ Chapter Test for Household Measures

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 306 to 308). And see “7.1 Household Mea-
sures for Length” “7.2 Household Measures for Weight” and “7.3
Household Measures for Volume” if the chapter test indicates you need
additional practice.

Sections 7.1 and 7.2

Convert the following measurements using one unit multiplier.
1. 5 tablespoons to teaspoons

2. 20 inches to feet
1
3.7 3 pints to cups

4. 7 tablespoons to fluid ounces
5. 18 teaspoons to tablespoons
6. 9 pints to quarts
7. 3.5 tons to pounds
8. 4.6 miles to feet
9. 14 fluid ounces to cups
10. 2,640 feet to miles
11. 3 fluid ounces to tablespoons
12. 6 quarts to gallons
13. 1.5 pounds to ounces

14. 81 feet to yards
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15. 4 fluid ounces to cups
16. 12 quarts to pints

1
17. 3 > feet to inches

Section 7.3

Convert the following measurements using two unit multipliers.
18. 4 pints to fluid ounces
19. 2 cups to quarts

20. 2.5 fluid ounces to teaspoons
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chapter 8

8.0
8.1
8.2
8.3
8.4
8.5

8.0

The Metric System

Pretest for the Metric System
Multiplication and Division by Powers of 10
Metric System Basics

Metric Units Used in Nursing

Converting Units in the Metric System
Chapter Test for the Metric System

Pretest for the Metric System

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (page 309). Then, see “8.1 Multiplication and Division
by Powers of 10,” “8.2 Metric System Basics,” “8.3 Metric Units Used in Nurs-
ing” and “8.4 Converting Units in the Metric System” for skill explanations.

Section 8.1

1. 52.467 » 100

2. 897.2 + 10,000

Sections 8.3 and 8.4

6. 75,000 g = kg
7. 5m= cm
8. 14m= mm

Section 8.2
3. 1kg= g
4. 1 mm= m
5.1g= mcg
9. 345 mg= g
10. 53 mL = L
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8.1 Multiplication and Division by Powers of 10

In this section, we will review:

* powers of 10

* multiplying by powers of 10
¢ dividing by powers of 10

° moving decimal points

Powers of 10

The metric system is a base 10 system like our place value system. As you
move between places in a base 10 system, you are either multiplying or
dividing by a power of 10.

The power of 10 is written using an exponent, which is the small num-
ber to the upper right of the 10, (10'). The positive exponent represents the
number of zeros that follow the 1, or how many times 10 has been multi-
plied by itself. See Table 8.1 for the powers of 10 and their meanings and
values. (See also Section 5.4 Terminology for Algebra, page 127.)

Tip: To multiply and divide by powers of 10, you simply move the deci-
mal point in the number. The answer is the same whether you choose to
move the decimal point or to actually multiply or divide the numbers.
Moving the decimal point is the quickest method.

Multiplying by Powers of 10

When multiplying any number by a power of 10, simply move the decimal
point to the right (=) the indicated number of places. To determine the
number of places to move the decimal point, count the number of zeros in
the power of 10 and move the decimal point that many places to the right.
Keep in mind that when you move a decimal point to the right (=) the
number gets larger. These are the steps for multiplying by a power of 10:

11 XN B Powers of 10

Power of 10 Meaning Value
10 or 107 10 10

102 1010 100
103 101010 1,000
104 10101010 10,000
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1. Count the number of zeros in the power of 10.

2. Draw the indicated number of small arrows to the right and place
the new decimal point.

3. If needed, fill in zeros to reach the new decimal point.

4. Make certain the answer is in best mathematical form. Drop any
trailing zeros.

Example 1: 36.45 ¢ 10

STEP 1. Observe that 10 has 1 zero. 36.45° 10
STEP 2. Draw 1 arrow to the right and place the 36.$5

new decimal point.
STEP 3. Note that no additional zeros are needed.
STEP 4. Write the answer in best mathematical form. 364.5
The answer is 364.5.

Your work should look like this.

36.45 10 = 36.59:5 = 364.5

Example 2: 574.3 ¢ 100

STEP 1. Observe that 100 has 2 zeros. 574.3 « 100
STEP 2. Draw 2 arrows to the right and place the 574.3 o
new decimal point. g
STEP 3. Fill in 1 zero to reach the new decimal point. 574.30.
g
STEP 4. Write the answer in best mathematical form. 57,430

The answer is 57,430.

Your work should look like this.

574.3 « 100 = 574.30. = 57,430
S
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Example 3: 276.59 ¢ 10,000

STEP 1. Observe that 10,000 has 4 zeros.

STEP 2. Draw 4 arrows to the right and place the
new decimal point.

STEP 3. Fill in 2 zeros to reach the new
decimal point.

STEP 4. Write the answer in best mathematical
form.

The answer is 2,765,900.

Your work should look like this.

276.59 » 10,000 = 276.5900.
YRR

Dividing by Powers of 10

276.59 « 10,000

276.59 .
RS

276.5900.
SRS

2,765,900

= 2,765,900

When dividing any number by a power of 10, simply move the decimal
point to the left (<) the number of times indicated by the exponent.
Count the number of zeros in the power of 10 and move the decimal point
that number of places. Keep in mind that when you move a decimal point
to the left (<7) in a number, the number gets smaller. These are the steps

for dividing by a power of 10.

1. Count the number of zeros in the power of 10. Draw the indi-
cated number of small arrows to the left and place the new deci-

mal point.

2. If needed, fill in zeros to reach the new decimal point.
3. Make certain the answer is in best mathematical form. For
answers with only a decimal part, place a zero to the left of the

decimal point.

194 part III  Measures Used in Nursing Applications



Example 4: 31.67 = 10

STEP 1. Observe that 10 has 1 zero. 31.67 =
STEP 2. Draw 1 arrow to the left and place the 3.@.67

new decimal point.

STEP 3. Note that no additional zeros are needed.

STEP 4. Write the answer in best mathematical form.  3.167
The answer is 3.167.

Your work should look like this.

31.67 + 10 = 3.1.67 = 3.167
)

Example 5: 473.432 + 10,000

10

STEP 1. Observe that 10,000 has 4 zeros. 473.432 =+ 10,000

STEP 2. Draw 4 arrows to the left and place  « 473.432
the new decimal point. RARARY

STEP 3. Fill in 1 zero to reach the new .0473.432
decimal point. RRAR
STEP 4. Place a zero to the left of the 0.0473432

decimal point in answers with only
a decimal part.

The answer is 0.0473432.

Your work should look like this.

473.432 + 10,000 = .0473.432 = 0.0473432

TR
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Example 6: 0.56 = 100

STEP 1. Observe that 100 has 2 zeros. 0.56 =
STEP 2. Draw 2 arrows to the left and place . 0.56
the new decimal point. T
STEP 3. Fill in 1 zero to reach the new decimal .00.56
point. TRy
STEP 4. Place a zero to the left of the decimal point 0.0056

The answer is 0.0056.

in answers with only a decimal part.

Your work should look like this on paper.

0.56 =+

.00.56 = 0.0056
(A

100

1

2

10

3.

4.

. 3.46 ¢ 100

. 45.61 + 1,000

78.4 + 100

0.435 10

. 1.54 + 10,000

. 4.1782 « 1,000

. 167 +10

. 16.493 = 100

. 0.00615 * 10,000

. 1.8610

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

8.1 Practice Multiplying and Dividing by Powers of 10

20.57 » 100

73.85 + 1,000

0.38 1,000

157.1 +10

169.9 + 10,000

0.719 ¢ 10

24.5 + 1,000

7.4 10,000

38.2 ¢ 100

10.413 + 10,000

Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 309 to 310).
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8.2 Metric System Basics
In this section, we will review:
° metric system use
¢ history of the metric system
* prefixes in the metric system

L S

Metric System Use

The metric system is an international standard of measurement for most
of the world. The metric system is useful in naming very large and very
small numbers. Although we use household measures in the United States,
the metric system is the legal standard of measure in the United States.

History of the Metric System

The need for a standard worldwide unit of measure for use in areas, such
as trade, scientific research, and medicine, was realized long ago. A group
of scientists met in France in the 1700s to develop a unified system of
measurement. Some units in the metric system were derived using the
properties of the earth and water (meter and gram). Other units like the
liter were derived using other metric measures. There are seven basic mea-
sures or units in the metric system. Table 8.2 explains how the group of
scientists derived the metric units of measure most commonly used in
nursing: the meter, gram, and liter. Note that metric abbreviations are not
followed by a period.

Prefixes in the Metric System

All units of measure in the metric system use the same prefixes. Because
the metric system is a base 10 system, powers of 10 represent the value of

1111 X:# M Derivation of Metric Measures

meter m 1 ten millionth (1/10,000,000) of the length of a line
(meridian) beginning at the North Pole, passing
through Paris, France, and ending at the equator.

gram g The weight of 1 cubic centimeter of water at its
melting point, 4 degrees Celsius.

liter L The volume of a cube with each side 0.1 meter.
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the different prefixes. Note that both positive and negative exponents are
used to represent the prefixes in the metric system. Also notice that the
metric base unit, for instance 1 gram, is located in Table 8.3 between the
positive and negative exponents of 10. The power of 10 for the base unit is
shown as 10° (10 to the zero power), which has a value of 1. By definition,
any number to the zero power equals 1.

LR EM Metric System Prefixes
mega- M one million 1,000,000 108
hectokilo- hk one hundred 100,000 10°
thousand
myria- ma ten thousand 10,000 104
kilo- k one thousand 1,000 108
hecto- h one hundred 100 102
deca- da ten 10 10
BASE UNIT one 1 100
1
deci- d one tenth 10 ©f 0.1 107
. A 2
centi- c one hundredth 100 ©F 0.01 10
. 1 .
milli- m one thousandth 1000 or 0.001 10
N— )
decimilli dm one ten 10,000 or 0.0001 10
thousandth
SNl JE— -5
centimilli cm one hundred 100,000 or 0.00001 10
thousandth
1
. It L — -6
micro mc one millionth 1000,000 or 0.000001 10
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Figure 8.1: Metric system prefixes.

Figure 8.2: Metric prefixes used in nursing.

The metric system can be illustrated on a metric line. Understanding a
metric line begins at the base unit. All places to the left of the base unit
represent positive powers of 10 and indicate whole numbers (10! = 10). All
places to the right of the base unit represent negative powers of 10 and

indicate fractional parts of whole numbers (10! = — = 0.1). Figure 8.1

10
shows the different prefixes and values for any unit of measure in the met-
ric system.

To visualize the metric prefixes most commonly used in nursing, see
Figure 8.2. Gram, meter, and liter are shown as the base unit since they are
the metric units most commonly used in nursing. The prefixes infre-
quently used are denoted with an x.
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8.2 Practice Metric System Basics

to 312).
Write the symbol for each prefix.

1. deca
2. milli

3. centi

Write the value of each prefix.
6. centi
7. kilo

Which unit is larger?

10. gormg

11. g or kg

12. mcgorg

13. mormm

Write the value of each power of 10.
17. 10° =

18. 10%=

4.

14.

15.

16.

19.

20.

Answer the following questions. For the answers, see “Step-by-Step Solutions” (pages 311

kilo

. micro

. micro

milli

km or m
mL or L

m or cm

103 =

108 =
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8.3 Metric Units Used in Nursing
In this section, we will review:
° three common metric units in nursing
° easy reference points for metric measures

Meter

The meter is the basic unit of length in the metric system. The length units
used in nursing are the meter (m), the centimeter (cm), and the millimeter
(mm).

Tip: These are reference points for meters:

o 1 meter is a little longer than a yardstick.
o 1 centimeter is the approximate diameter of a dime.
o 1 millimeter is the approximate thickness of a compact disk (CD).

XX Meter Equivalents

1 meter (m) = 100 centimeters (cm) 100 centimeters (cm) = 1 meter (m)

1 meter (m) = 1,000 millimeters (mm) 1,000 millimeters (mm) = 1 meter (m)

1 centimeter (cm) =10 millimeters (mm) 10 millimeters (mm) =1 centimeter (cm)

Figure 8.3 shows commonly used meter measurements. Keep in mind that
as you move to the right of the base unit, 1 meter, the length becomes
shorter.

Figure 8.3: Commonly used meter measurements.
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Gram

The gram is the basic unit of weight in the metric system. The weight units
used in nursing are the kilogram (kg), gram (g), milligram (mg), and
microgram (mcg).

Tip: These are reference points for grams:

o 1 kilogram is the weight of slightly more than a quart of water.
o 1 gram is the weight of a paper clip.

« 1 milligram is the weight of a pinch of salt.

o 1 microgram is the weight of something too small to see.

e IY M Gram Equivalents

1 kilogram (kg) = 1,000 grams (g) 1,000 grams (g) = 1 kilogram (kg)
1 gram (g) = 1,000 milligrams (mg) 1,000 milligrams (mg) = 1 gram (g)
1 gram (g) =1,000,000 micrograms (mcg) 1,000,000 micrograms (mcg) =

1 gram (g)
1 milligram (mg) = 1,000 micrograms 1,000 micrograms (mcg) =

1 milligram (mg)

Figure 8.4 shows commonly used gram measurements. Keep in mind
that as you move to the left of the base unit, 1 gram, the weight increases.
As you move to the right of the unit, the weight decreases.

Figure 8.4: Commonly used gram measurements.
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Liter

The liter is the basic unit of volume in the metric system. The units of vol-
ume used in nursing are the liter (L) and the milliliter (mL).

Tip: These are reference points for liters:

o 1 liter is a little more than 1 quart.
o 1 milliliter is approximately 1 drip from a faucet.

Table 8.6 PBIGEEAINEISITY

1 liter (L) = 1,000 milliliters (mL) 1,000 milliliters (mL) =1 liter (L)
1 milliliter (mL) = 1 cubic centimeter 1 cubic centimeter (cm3) =
(cm?3)* 1 milliliter (mL)

* The abbreviation cc for cubic centimeter recently has been prohibited in the
health-care industry because cc is easily mistaken for two zeros.

Figure 8.5 shows commonly used liter measurements. Keep in mind
that as you move to the right of the base unit, 1 liter, the volume
decreases.

Figure 8.5: Commonly used liter measurements.
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8.3 Practice Metric Units Used in Nursing
Solve the following problems. For the answers, see “Step-by-Step Solutions” (pages 312 to 313).

State the reference point for the following metric units.

1. 1 meter 5. 1 millimeter
2. 1 centimeter 6. 1 kilogram
3. 1 gram 7. 1 milliliter

4. 1 milligram

Convert these measurements.

8. 1g= mg

9. 1,000 g = kg

10. 0.000001 g = mcg
11. Tmg= mcg

12. 1 km= m

13. 1,000,000 mcg = 9
14. Tm= cm

15. 1,000 mL = L

16. 1 mg= g

17. Tm= km

18. T mm= cm

19. 1,000 mm = m
20. Tcm= m
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8.4 Converting Units in the Metric System
In this section, we will review:
© converting metric units by visualizing the
metric line
e converting metric units by considering the size
of the unit

Converting Metric Units by Visualizing
the Metric Line

Making conversions in the metric system requires multiplying or dividing
by powers of 10. The conversions are made by moving the decimal point
to the right or left. Metric conversions can be performed by visualizing the
metric line. Memorizing prefix values and visualizing unit placement on a
metric line is essential. The location on the metric line of the two units in
a conversion problem determines whether you move the decimal point to
the right or to the left.

See Figure 8.6 (Metric prefixes used in nursing). Recall, that the x
denotes prefixes infrequently used.

Here are the steps to visually perform a metric conversion.

1. Visualize the measure you are given and the desired measure on
the metric line or draw a simple sketch of the line.

2. Start at the measure you are given.

3. If the desired unit of measure is to the left of the given unit, move
the decimal point to the left that number of places.

4. If the desired unit of measure is to the right of the given unit,
move the decimal point to the right that number of places.

Figure 8.6: Metric prefixes commonly used in nursing.
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Rule 1: If converting larger units to smaller units, multiply to move the
decimal point to the right (=). Why multiply? Because more small units
are needed to equal a large one. Count the number of decimal places to
reach the desired unit. Place the decimal point, and fill in zeros, if
needed.

Rule 2: If converting smaller units to larger units, divide, to move the
decimal point to the left (7). Why divide? Because less of a larger unit is
needed to equal a smaller unit. Count the number of decimal places to
reach the desired unit. Place the decimal point, and fill in zeros, if needed.
Remember to remove trailing zeros.

The examples in this section use a combination of the visual and size
methods combined. You will need to determine which method works best
for you.

Example 1: 3,200 mL=__ L

STEP 1. Visualize mL and L on the metric line. G—
Milliliters are smaller than liters, so you L mL
need to divide (move left).

STEP 2. Recall the conversion 1,000 mL =1 L. 3.200.
Move the decimal point to the left 3 places Yy
since 1,000 = 10°.

STEP 3. Remove the trailing zeros. 3.2

The answer is 3.2 L.

Your work should look like this.

3.200. = 3.2 L
YUy
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Example2: 3.94g=__mg
STEP 1. Visualize grams and mg on the metric line. _

Grams are larger than milligrams, so you g mg
need to multiply (move right).

STEP 2. Recall the conversion 1 gram = 1,000 mg. 3.94 .
Move the decimal point 3 places to the SACS
right since 1,000 = 102

STEP 3. Fill in 1 zero to reach the new decimal point. 3,940

The answer is 3,940 mg.

Your work should look like this on paper.

3.940. = 3,940 mg
IS

Example3: 3.1cm=__ mm
STEP 1. Visualize centimeters and millimeters on the e
metric line. Centimeters are larger than cm mm

millimeters, so you need to multiply (move right).

STEP 2. Recall the conversion 1 cm = 10 mm. Move 3. l .
the decimal point 1 place to the right S
since 10 = 10".

STEP 3. Notice that the answer is in best form. 31

The answer is 31 mm.

Your work should look like this on paper.

3.1. = 31 mm
)
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Example 4: 4,500 mm = m

STEP 1. Visualize mm and m on the metric line.
Millimeters are smaller than meters, so you
need to divide (move left).

STEP 2. Recall the conversion 1,000 mm =1 m. Move
the decimal point to the left 3 places since
1,000 = 10°.

STEP 3. Remove the trailing zeros.

The answer is 4.5 m.

Your answer should look like this.

4.500. = 4.5 m
Y
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8.4 Practice Converting Units in the Metric System

Solve the following problems. For the answers, see “Step-by-Step Solutions”

(pages 313 to 316).

See Figure 8.6.

Figure 8.6: Metric prefixes commonly used in nursing.

Use the metric line above to help visualize and perform the conversions.

1

2.

10.

.12m=
346g=
.48 mm =
. 75mcg =
. 735mg =
.2mL=
.03m=
. 73 kg =
.34 L=

6.4 cm =

cm

mg

m

mg

mm

mg

mL

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

. 7,480g=
536 cm® =
2 mcg =
528 cm =
50 L=
0.54g=
12 mg =
227 mL=
25 mm =

896 g =

kg
mL

mg

mL
mg

mcg

cm

mg
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_ Chapter Test for the Metric System

Solve the following problems. After taking the test, see “Step-by-Step Solu-
tions” for the answers (pages 316 to 318). And see “8.1 Multiplication
and Division by Powers of 10,” “8.2 Metric System Basics,” “8.3 Metric
Units Used in Nursing,” and “8.4 Converting Units in the Metric System”
if the chapter test indicates you need additional practice.

Section 8.1

1. 27.45 « 1,000

2. 0.23+10

3. 15.642 « 100

4. 9.1 + 10,000

Section 8.2

5. kilo has a value of

6. centi has a value of

7. milli has a value of

8. micro has a value of

Sections 8.3 and 8.4

9.17em®=_____ mL
10. 275 mcg = ____mg
11. 135 mg = g
12. 31 cm = mm
13. 2mg= mcg
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. 25kg= g

. 569 mL = L

. 0.8 meg = ___mg
. 6.37mL= L

. 5,600 9= kg
.32L= mL

.03g= mcg
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Practice Test 1
Basic Unit Conversions for Household
and Metric Measures

Fill in the blank to complete the basic unit conversions for the household and
metric system. For speed and accuracy, memorize these conversions.

For test answers, see “Step-by-Step Solutions,” page 319. To the left of each
solution, you will notice two numbers. These numbers indicate the chapter
and section—for example, (7.1) means Chapter 7, Section 1—where you can
find a detailed explanation for solving similar problems. If your answer is
incorrect and you need more practice, you may wish to review the indicated

material.
1. 1Tm= cm
2. 1ton= Ibs.
3. 1cup= fl. oz.
4. 1 kg = g
5.12in. = ft.
6. 1T= tsp.
7. 1,000 mm = m
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8. 1mi.= ft.

9. 10 mm = cm
10. 2 pts. = qt.
11. 2 7= fl. oz.
12. 0.001 g = mg
13. 1yd. = ft.
14. 1 1b. = oz.

15. 1,000,000 mcg =

16. 1 gal. = qt.
17. 27 cm® = mL
18. 1L= mL
19. 1 pt. = cups
20. 1 mcg = g
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Practice Test 2
Performing Household and Metric Conversions

Use 1 or 2 unit multipliers to complete the following household measure
conversions.

For test answers, see “Step-by-Step Solutions,” pages 320 to 326. To the left of
each solution, you will notice two numbers. These numbers indicate the
chapter and section—for example, (7.1) means Chapter 7, Section 1—where
you can find a detailed explanation for solving similar problems. If your
answer is incorrect and you need more practice, you may wish to review the
indicated material.

1. 84in. = ft.
2. 31 pt. = cups
3. 2gal = pt.
4. 41yd. = ft.
5.127.= cups
6. 3 cups = fl. oz.
7. 10,560 ft. = mi.
8. 8fl.oz. = T
9. 2l qt. cups
2
10. 6 gal. = qt.
11. 2 gt. = pt.
12. 17 ft. = in.
13. 14 1l. oz. = pt.
14. 9 tsp. = T.
15. 2 pt. = fl. oz.
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27. !
28.
29.
30.
31.
32.

33.

13 tons =
10T. =
12 ft. =
8fl.oz. =
41b. =

18 pt. =

2 cups =
144 oz. =
32 fl.oz. =

31,680 ft. =

2 fl.oz. =
4 qt. =

34,000 Ib. =

fl. oz.
yd.

pt.

oz.

pt.
fl. oz.
ft.
gal.

tsp.

cups

tons

Perform the following metric conversions.

34. 46.8 m = cm
35. 3.162 kg = g
36. 27 mm = m
37. 426 mcg = mg
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

382L= mL
98.6 cm = mm
75 mL = cm?
0.568 g = mg
0.014 g= mcg
5,300 mL = L
5,296 mm = cm
13 mg = g

294 g = kg
42.8 cm = m
0.328 m = mm
10 meg = g
5cmd = mL
0.25 mg = mcg
0.0975 mcg = mg
0.826m = cm
45 cm3 = mL
2g= mcg

27 mg = g

37 cm = mm
493 L = mL
2.92 kg = g
508 mm = m

Performing Household and Metric Conversions
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Section 1.1
11
1. 5,057
+ 8,876
13,933
Section 1.2
315
512
212
3. 4,632
- 743
3,8 89
Section 1.3
77
5. 578
x9
5,202
Section 1.4
2 44rn
8. 17)759
-68
79
-68
11

1.1 Practice Adding Whole Numbers

1. 408
+ 241
649

Pretest for Whole Numbers

1111
2. 12,672

+ 9,458
22,130

610

313
4. 71,043

- 68,736
2,307

13
24

6. 625
X 79
1
5625
4375
49,375

1
2
9. 15i8,080
-75
58
-45
130
-120
10

538r.10

33
34

7. 645

x 708

5160
45150

456,660

12
12

44r,16

10. 236i 10,400
-944

960

-944

3. 405
+ 561
966

16

4. 216
+ 423
639

Step-by-Step Soluti




. 640
+ 118
758

111
5,787

+ 2,344
8,131

1
4116
+ 3,168
7,284

11
7,038
1,056
+ 2,784
10,878

1. 7,642
- 4,210
3,432

812

111
6. 7,244

+ 2,786
10,030

111
10. 3,329

+ 4,783
8,112

14. 7121
+ 2,850
9,971

211
18. 6,748

5,902
+ 4,352
17,002

2. 8235
- 3123
5,112

713
313

6. 7,843
-6,274
1,569

910
2 1
ol1o0

10. 3,010
- 2,563
447

512
14. 6,231

- 430
5,801

11.

15.

19.

1.2 Practice Subtracting Whole Numbers

3.

11.

15.

111
8,663

+ 4,567
13,130

111
4,815

+ 6,396
11,211

11
2,351

+ 7,499
9,850

222
8,764

9,989
+ 6,478
25,231

614
174

—48
126

616
4376

-2808
1,568

611
213

7,133
- 2,924
4,209

910
4 W0

5,005
- 4,835
170

11

8. 5,042
+ 1,966
7,008

111
12. 7,586

+ 1,645
9,231

121
l6. 47386

3,798
+ 1,745
9,929

111
20. 2,697

7,507
+ 4,572
14,776

317
4. 347

-129
218

212

8. 3,275
— 1,744
1,531

911

12. 5,301
- 3,466
1,835

8 10
olo
012

l6. 9, +12
- 2,569
6,543

tep-by-Step Solutions




910 9 13 914
5 1o 210 8 1o
17. 6,002 18. 8,303 19. 9,041
- 3574 -1227 - 2,961
2,428 7,076 6,080
1.3 Practice Multiplying Whole Numbers
1 3 22
4 1 11
1. 36 2. 39 3. 255
x 27 x 42 x 43
252 178 765
72 156 1020
972 1,638 10965
12 141 226
22 2 2
5. 623 6. 9173 7. 4,329
x 79 X 63 x 73
1 7210 11
5607 27519 12 987
4361 55038 303 03
49,217 577,899 316,017
1 1 52
2 3 21
2 2 63
9. 7516 10. 784 11. 71
x 254 X 638 x 80
1
130064 16272 5,680
37580 12352
15032 4704
1,909,064 500192
1 2
13. 31 14. 471 15. 891
x 90 x 20 x 30
2,790 9,420 26,730
17. 123 18. 1,002 19. 801
x 302 x 123 x 497
1246 3006 1
200 5607
3690 10024 7209
37,146 123,246 3204
398,097

12.

16. 710
x 806

14260
56800
572,260

20. 4,020
x 202
18040

80400

812,040

Step-by-Step Solu :




1.4 Practice Dividing Whole Numbers

6 7
1. 8% 2. 7)49 3
-48 -49
(] 0
24r.23 8
5. 28i695 6. 16)128 7.
-56 -128
135
-112 0
23
L 20 { __20r.13
9. 17)340 10. 49)993 11.
-34 -98
00 13
-0 -0
0 13
301r.4 933r.26
12. 13i3,917 13. 51i47,609 14.
-39 -459
ol 170
-0 -153
17 179
-13 -153
4 26
i 1,022r.44 2 7r.358
15. 89i91,002 16. 630i4,768
-89 -4410
20 358
-0
200
-178
222
-178
4y
1 3
1 196r.370 2 68r.224
18. 502)98,762 19. 741)50,612
-502 -44 46
4856 6152
-4518 -5928
3382 224
-3012
370

9r.4 4r.2
. 9)85 4. 522
-81 -20
yq 2
15r.5 5 3r.3
20i305 8. 68i207
-20 -204
105 3
-100
5
3 400r.3
19i7,603
-76
00
-0
03
-0
3
2
. 205
95i1 9,475
-190
47
-0
475
-475
0
2 4r.192
17. 716i3,056
-2 864
192
H 1,058r.514
20. 789i835,276
-789
462
_-0
4627
-3 945
6826
-6312
514

tep-by-Step Solutions




1.5 Chapter Test for Whole Numbers

Section 1.1
11 111
1. 7,203 2. 12,594
+ 9,097 + 6,789
16,300 19,383
1 11
4. 5,742 5. 39,424
+ 8,706 + 65,875
14,448 105,299
Section 1.2
511
4 16 112
610 211
6. 5,704 7. 6,231
- 892 -1,5676
4,812 4,6 55
910
9 14 9 10
9 10 9 10
4 10 8 lo
9. 75,004 10. 90,000
-74,989 -71,234
15 18766
Section 1.3
11
22 32
11. 734 12. 576
x 7 x 24
5138 2304
1152
13,824
I 131
14. 9,407 15. 12,072
x 609 x 1,005
184663 160360
564420 1207200
5,728,863 12,132,360

11
3. 70,698
+ 5,921
76,619

012
2 13
315

8. 13,452
-9,5671
3,881

13. 702

21,060

Step-by-Step Solu :




Section 1.4

3 6r.19 7 8r.51 b 467r.700
16. 26i175 17. 79i683 18. 756;35,476
-156 -632 -3024
19 51 5236
-4536
700
3
o 39r.371 ! 494r.262
19. 64225409 20. 708i350,014
-1926 -2832
6149 6681
-5778 -6372
371 3094
-2832
262

-by-Step Solutions




Pretest for Fractions

SOLUTIONS

Section 2.1
50 12%:12% - (64 8)+7
x 8) +
1. —  4)50 2. 6= = 2L
4 E 8 8
10
-8
2
Section 2.2
w28 4 7 a4
3. — X ==~ 4.5—><3—=—x£=l7—2
7 ,36’99 9713 9 9
Section 2.3
3 3 ql
9 3 9 A 9 2
5.ﬁ+5=zx;=z 2|9
2 1 -8
1
3 .6 56 % s 1
6.5_+2_=§—_=é)‘—:—:2—
5 ‘25 5 25 5 "4 2 “2
! A
Sections 2.4 and 2.5
3 3 9
7. 5:¢3= 55 p-sele3:1s
4 q 5 15
+7E '+71—5
13
1215

195
9172
-9
82
-81

Step-by-Step Sol




1 3 7 1 8 8
-+ =+ — - e— = —
5 8 10 5 8 4o 111
ICD=205ele44el =40 5 5 40
e5eledoe E Lo l_ “0qu
2|5 8 5 40 ‘40
s|s A 2 BT
: 10 4 40
51,1
40 40
Sections 2.4 and 2.6
7 3
2 = 7 7
11 LCD = 11.2.1 = 22 ﬁ = ﬁ
3 2 __ 6
22 11 ﬁ.i =- 32
1
22
33
56
4E ° Z = l#’E = 139—1
8 7 56 56
9 4 36 36 LCD =20 407 =56
B—e—= =-5—=z=-5_
14 4 56 56 8 14
55
8_
56
2.1 Practice Fraction Terminology
- 2.72- %
1 1
2
= 5= s 4 33 = 4= 4%
3 3%3 5)23
-15 -20
1 3
3
- 8, 8% 6. % =72 7%
4)3s 8W
232 -56
3 s

-by-Step Solutions




30
7. %:12l 12, g. 102 . (10X 34 X3 3
4)49 8
._4
09
-8
1
5 (7% 1 (9 x 2+ 19
9.7_=(7X8)+5=ﬂ 10. 9__#-_
8 8 8 2 2
11, 22 . @X1049 29 12, 43 L (1 5
10 10 10 12 12 12
4 1 1 1 1 1
2 x 2 2 2
13_E RELELIEE 00 OR Shorteut -
Zx6 6 2x3 3 ¥, 3
15 'z x5 s ¥~ s
14. B .. OR Shortcut N
3 x6 }'{6
1
6 : a
15, 2 - 2% 2 XIS L e shortent - L
30 ,zx15s 15 3xs $ s
¥
5
2
w4 3
16,20 4xM 4 2x2 2 poo 0 4 2
100 10x }6, 10 2xs 6 5
¥
L1 2 5 & 57
) ,4,2 11 ﬁ‘g“
1.1 3.9
2 2 1111
yes yes

Step-by-Step Sol




7
s A
Ea 0 1 2
21, 12 B0
) 26
3 15
/ E]
no 1_2 1_5
no

5 15 3 4 12
X — = —— 2. =X == —
11 4 5 7 35
3 1 5
27 3 8 45 s
X == = - =1- 4, —x—= =~
w, 2 2 9 56, 7
1
Es
1 < yq 1
5 M8 1 V3
ZXE=E 6.1—)(7:5—1
X £
2 4 8 7 l/'r
X4 = — - = — 8.9)(—:—
llxl 11 36 1
9 13 117 7
X-—z-—xX—z= — = 2—
11 5 11 55 55
y
4—X22=EX—=2=10—
5 1 5 3
4—x11=2—3x§-138- i
5 5 25 25
23 9 69 1
3=X9 =" x—=— =34-
s 1 2 2
42 5142 022 128 2816 )26
5 9 45 4s

-by-Step Solutions




4 7 4 7 28 28
8,3 31 3 9 .9
4 7 4 7 28 28
5X8§=EXE=ILS=43_

17 4 4

1 2
s 3
—XEX—=E
5 A
2 2
W 26 2 s
XY= Xx= = -
. ¥, 3 9

1 3
415, & ¥ w12 1
5° 44 5 ;;4“1 11
2

1 2 .
-
7,

1 5
7,147 P s 1
10 25 Ty Ty

2w %2
z;g-zxz-l_q

"5 7 5 25

7,2 1,3 21 8
8 3 3 2 16 6
2,1 2 & 4 1
9 6 ,9 1 3 '3

Step-by-Step Sol




4
p.3.12,3 ¥ 16
4 1 1o
S, qg. 2.8 5 L5
1 6 18 108
O+£=O
16
3177 ,!
7 173 3 73
1
__1§-ﬂ;1_3-ﬁxf 9
16 8 16 & 13 26
W
2 9
2.2 .0, 1 A A s
27 3 27 & 7, 1
1
62 .3 22,3 32 1 532 2
s 1 5 3 15 1s
g 7. T 856
8 3 8 3 53 159
1
3 19 38 ,14 7 7
2_+57=_é_=_x_=ﬁ
8 7 8 73’2

24

. — + 0 = undefined or no solution

29

-by-Step Solutions




3 23 10 23 1 23
_4—+10=———=—x—=—
18 5 5 1 5 10 so0
1
2z
19 63.31.27,7_ 27 % 271 13
2 4 2 2 7 14 14
5 1 53
20,42 420 M7 ML T 20
39 '3 577 21 21

5.

LcD

LcD

LCD

LcD

LCD

LCD

=2e5e02

20504

=2e0e4e9

=7 0605

=202e3

=508 e5

72

= 210

= 200

Step-by-Step Sol




50 LCD =2e5e 4 e5 =200

~
o

|32 40 ICD=202e0204e5 =160
16 20
8 10

5
|30 36 ICD=203e5e6 =180
15 18
35 14 LCD=7e5e2=70

g:\l33 22 LCD =113 e2 =66
15 36 LCD=3e5e12 =180
21 9 LCD=3e7 @3 =63

. |18 24 ICD=2e3 0304 =72
9 12
25 50 ICD=5e5e]1 02 =50
5 10
3 6 9 ICD=3ele2e3 =138

-by-Step Solutions




18. 3 5 12 LCD=3ele5e4 =60

ICD=202020302036el =144y

20. |4 6 8 ICD=2e0e2e]l0302 =24
|2 3 4

2.5 Practice Adding Fractions

1. L 2. 7 14
5
L3
5 LCD=7ele2=14
4 4,2_ 8
5 7 2 14
3,3
7 T
1
14
1
3. 4. 7-
1 s 5
LCD = 11 5 = 55 5
8,5, 4 t %
11 s 55 6 3
4 11 44 %%
+ - — = + —
5 11 55
89 _ 3
55 55

Step-by-Step Sol




52,2, 58
5 2 10
+3i =+31
10 10
gl
10
8+1L=9i
10 10
[2_¢
ICD=3e4 =12
41_.i= qi
3 4 12
21—03-+2l
4 3 12
6l
12
20 15

LCD =504 @3 =60
341—03= 34i
20 3 60

a5 oYLy
4 60
35

792 . 791

60 12

LCD=11e3 el =133
22 =zi
3 33
3 9
+ —
33

w

3
+—eo = =
1 3

10.

12.

=

ICD =203 04 =24

2.4, 2
6 4 24
7 3 21
+— 0 — =+ —
8 3 24
hal
24
l.+].1—7=2E
24 24
10 8
LCD=2e5 04 =40
1
72 ct L gt
10 4 40
1262 &% 4262
5 40
7337
40
14 7
ICD=7 0201l =14
1
A P
14 14
te8l 2 ag?
7 2 14
83>
14
10 14
LCD=2e5e7 =70
5i.z= 52
10 7 70
+21—0§=+2i
14 s 70
26 13
7= =7
70 3%

-by-Step Solutions




2 u 8 LCD=2e36e5 =130
8—e = 88—

9 36 1 s 5

3 9 27 s Yy
+4=0 ~ = 44—

4 9 36 9 3 27

+13— e — = +13—

35 10 3 30

12 32

17—

30

17+1i=18L

15. 9 15 16. s s

LCD =58 = 40
LCD =3 e3e5 =45

3 3 24
7T— e — = 7—
6i.§= 62 5.8 40
9 s 4s 1 s .
1 3 3 +2- e - =+ 2~
+12— 0 2 =4 12— 8 5 40
15 3 4s 29
23 %
1852 40
4s
17. 3 8 6 18.
3 4 3
LCD=2e3ele4del =24
1,8, & ICD=203e702elelc=84
3 8 24 1_.1- 1
1,2, 3 12 7 a4
8 3 24 i.é_ 18
L 14 6 84
6 4 24 IR
15 21 4 84

N
£
@ | »n
£
—

Step-by-Step Sol




LCD =

N olw

1 3 3
3— e — = —
20 3 60

1 4
T—eo— = 7i
15 4 60
+ 2i ° é = ZE
10 6 60

122—5 = 12i
60 1

84
2. 39
32
"~ 89
1 52
T2 89
27
9 e7 =63
7 21
7 63
9.9
9 63
12_
63 21

20. |3 8 6
|3 4 3

LCD=2e0e3ele0e4del =24

7t
24

5
3012
24

27— o

w
o

20
+ 31—
24

88ﬂ
24

+
w
—
ol [V Ww|N

°
£|L W|W 0|0
]

88 + 2l = 90l
8 8

3. |2o 5

LCD=5e4e1 =20
37 37
20 20
4 16
5 20
21

4
® — = -
yq

20 20

s .9
50 T s0
2 2 q
I .
25 2 50
s _1
50 10

-by-Step Solutions




N

0
Sl OoO|—=

WiwnN

o
[ ]

—_
—

ISR

N
=

ICD=2020201:=38

3

3 3 11
10= = — =z 9—
8 }68 8
3.2 6. 6
4 2 8 8
5

8_

8

12£03=l»2/—- llé
9 2 18 18

_7§.§=-7E=_7E
6 3 18 18

11

q——

Step-by-Step Sol




Wl

NE N

60
1 3 36_03 213 43
M—e>: 34— 33
20 3 60 0
—25§o A -252 = - 252
15 4 60 60
g3l
60
20 15
LCD=504e3 =60
60
Yoo
122 20 122 . 1
20 3 60 60
gl G428 28
15 4 60 60
y
il
60
12 10
LCD=2e6 05 =60
60
5 75
5 25 5
8— e — = — = 78—
12 s 60 60
g9 6 5.5
10 6 60 60
3
60

15.

17.

19.

—15=2

LCD=3ele2=6

8—

1 2 2
19—e — = 19— 18g
3 2 6 6
—'|42 = - I‘lE = - I‘lE
6 6 6
3
P
6 2
10 8
LCD=2e5e04 =40
40
6—
40
Py PR L S L
10 4 40 40
_252 o2l 5525 L 55?0
8 5 40 40
2127
40

-by-Step Solutions




2.7 Chapter Test for Fractions

Section 2.1
, B g 2. 2
"B 558 )
-5
08
-5
3
3.5 122-12; 4. 48
6 )75 13
-6
15
-12
3

52
(W x13)+6 58

11%
szS
-2
03
-2
1

13 13

Step-by-Step Sol




Section 2.3

N

5
& 25
/4’1

w|s

-3l
3

1.

11. 0 = undefined or no solution

7 70 70 ‘46

7

7 A
12.7L 3L 70,70 20 A

9 21 9 21 ¢ ;61

w I

Sections 2.4 and 2.5

n
)
W |-

1
3 14. 1D =3 e 4 =12 |3 q
4 AL . &
5 3 4 12
E:l +6§0§-+61
5 4 3 12
P2 11
12 12 12
10+1L=lli
1 12
15. LCD=3el108e3 =72 Iz
3 8 9 3 24 72
1 9 9
LA
8 9 72
L1.,8.8
9 8 72
41
72
1l6. 1CD=205e20301=60 31.3_ 9
20 3 60
15 4 60
+21_.é=zi
10 6 60
128
60

-by-Step Solutions




Sections 2.4 and 2.6

17.LCD =203 02 =12

o
=
|
Alw oo
°
Wlw NN
n
)
— —
Nlo s

12
18. .1CD =203 07 =42 7%.1_ 72
6 14 . ;’ 42
—4—0—:-4i
14 3 42
:."é=3l—3
42 21
8
19. 453
52 - 4U
8 8
_2§=_2§
8 8
6
2— = 2—
8
24
20. LCD=2020203 =24 5
8 12
161-3- 16> - 152
|4 6 8 3 24 24
T P P
12 2 24 24
5
2_
24

Step-by-Step Sol




SOLUTIONS

Pretest for Decimal Numbers

Sections 3.1 and 3.2

[
1. 36.(5)9= 36.6

Section 3.3

910
1 4 510

2. 7.2300 3. 25.0%0
+ 5.9614 -14.7 32
13.191¢4 10.278

Section 3.4

12
131
25 1
53.72
x 4.58

22
14 2976
26860
214 88
246.03 76
R

Section 3.5

|
5. ! 7.5 = 7.4

1
51.2i376.4. 20
4
-3584
180 2
-153 6
26 60
-25 6 0
100

:p-by-Step Solutions




Section 3.6

1
lzgj/ , 0.8
6. —— = - 7. 5)4.0
Z A
8 o
Section 3.7
8. a. 0.0119 9. a. 5 15 25
0.0910
0.0191 ICD=5¢1e¢30e5=75
0.0100 1 1s
b. 0.0100 b. 5 75
0.0119 7 35
0.0191 15 - 7s
0.0910 8 4
¢. 0.010.0119 0.0191 0.091 25 " 75
. 15 2 3
75 75 75
o 1 8 7
5 25 15
3 0.12
10. a. o5 = 25)3.00
-25
50
-50
0
b. 0.12 < 0.14
3
c. — < 0.14
25
3.1 Practice Place Value
1. 4 5.2 9. 8 13. 2 17. 3
2.5 6. 6 10. 9 14. 1 18. o
3.7 7. 8 11. s 15. 9 19. ¢
4. 3 8. 3 12. 2 16. 8 20. 4

Step-by-Step Sol




!
1. 33.(4)5 =335
4
. (1)4.561 = 70
y
. 234.3(5)7 = 234.36
U
. (@5=130
U
. 36.(7)58 = 36.8
U
. 345.(6)4 = 345.6
U
. 3(4),785 = 35,000
i}
. 7(8).521= 75
l
. 345.(8)56 = 345.9

U
10. 2(4).56 - 25

55.7 2.
23.2
78.9
111
9.365 5
+5.796
15.161

11

12.

14.

15.

16.

17.

18.

19.

20.

1111
718.98
+ 496.69

1,215.67

1
. 79.061

+ 5.720
84.781

3.2 Practice Rounding Decimal Numbers

y
. (4)56 = 500
y
24.276(1)4 = 24.2761
U
. 7(6),476.23 = 76,000
y
®4 =50
U
36.3(3)7 = 36.34
y
(5)64 = 600
y
1,362.27(6)3 = 1,362.276
y
3(6).342 = 36

y
24,(7)76.25 = 24,800

J
3(6),132 = 36,000

3.3 Practice Adding and Subtracting Decimal Numbers

11
1.806
+4.856

6.662

3.

11
813.70
+629.86
1,443.56

tep-by-Step Solutions




1
7. 1.86
+ 23.20
25.06

211
10.  18.297
. 7.600
+199.830
225.727

714
4 14

13. 1.85.47
-67.50

117.97

910
910

1 10
16. 12.000
-1.263
10.737

4
13‘?10

310
19. 17.5400
-2.0432

15.4 9638

8.

11.

14.

17.

11 1
26.905
+7,643.457

7,670.362

113
313

710
243.980
-84.256

159.72¢4

910
9 1o

11
9. 6.543
12.610
+304.800
323.953

711
1 12

210

12. 82.30
-43.94
38.36

15.  4,986.25
-3,615.24
1,371.01

18. 25.754
—25.7562
0.002

3.4 Practice Multiplying Decimal Numbers

—
X

o o
o o

°
w
g.::

12

25
4. 0.0437
x 0.48
1
13496

1748
0.020976
VLAY

2.

1
0.13

x 0.5
0.065
VY

112
6.234

x 2.25
111
131170
12468

12468
14.02650 =
VAR

14.0265

26
27
3. 0.028
x 0.89

252
224
0.02492
QLRRARAY

12
124
125

6. 81.26
x 4.89

1
173134
65008
32504

397.36 14
ARy

Step-by-Step Solu :




232
121
11
924.3
x 96.4

221
13697 2
55458
83187

89,102.5 2
Uy

166
5,167

x 0.19
1
465 03

516 7
981.73
S

1
13

126
x 3.5
1
1630
378
441.0=441
\

4
0.06
x 0.07
0.0042

19. 6,523.7
x 0.001

6.5237
WRARY

11.

14.

17.

20.

1,252,58298
YIS

152
2.163

x 0.008
0.017304
VR

5
3
4
5,060
x 9.57
1
1354 20
25300

45540
48424.20=
A

48,424.2

7
X

N O & —
o O~

2
5
1

35460

141840
145.3860=
VYA

145.386

34
0.0056
x 0.07

0.000392

Sy

33.616872
VARARARY

6

3
15. 7,090
x 1.74
2
128360
49630

7090
12336.60=

Y
12,336.6

5 2
5 2

18. 8.703
x 8.08

11
1169624
696240
7032024
QRRAAY

-by-Step Solutions




3.5 Practice Dividing Decimal Numbers

2
0.011 0.00258 2 0.0565
1. 4i0.044 2. 5i0.01290 3. 64i3.6160
-4 -10 -320
04 29 416
- -25 -384
o 40 320
-40 -320
0 0
1
64.3 ;0.8 s 49.3
4. 05)32.15 . 12.2)9.7.6 . 0.85)41.90.5
-30 -976 -34 0
21 o 790
'2_‘: . -7 65
255
-1s -255
0 0
54 H
o 91.26 1 12.246 11.59
7. 187)170.66.62 8. 0.69)8.44.974 9. 0.07)0.81.13
Y (O3 [O.%, (S, 0
-168 3 -69 -7
2135 154 11
-187 '1%,9 7 1
B 4
486 -138 -35
-374 317 T 63
1122 -276 -63
-1122 414 o
-414
0 orer
0
130. = 130 > _340. =340 L _21.=21
10. 0.31)40.30. 11. 0.28)95.20. 12. 3.6)75.6.
g (.5 (&)
-3 -84 -72
93 112 36
23 -112 e
00 00 0

Step-by-Step Solu



U
1 2835(91=2,835.9

13. 0.023i65.226. 00
\O9, 5

46
19 2
-184

13

16 )
Le 1.8(®)6 = 1.89
17. 3.181) 6.000.0 00
\O S
-3 181

28190
-254438

27420
-2544 8

19720
-19086

634

o.@'l/l= 0.1

3
14. 7.05i0.4@% 77

-49 35
42

|
I 0.2(2)0 = 0.22
16. 26i5.7 29
-52

Y

5
-5

o

9

|
12.12)3 =12.12

18. 1.23i14.91.1 29
(5%

-by-Step Solutions




U
0.19(30 = 0.193

12
56
19. 2.57i0.49.61 00
o2

-257

2391
-23 13

BN s s e

20. 0.23i45.57.60 00
9

3.6 Practice Converting Decimals and Fractions

1
1
1. % . 2.
K
,2’1 1
4. = .1 5.
w5
/5’1 1
7. 34—1—_6'= 34; 8
2
75 3
10. 2.
ymn&o 40

-23
225
-207
187
-184
36
-23
130
-1158
150
-13 8
120
-115
5
3
171 5 - C
10 " Jed0, 8
3 5
56575 . g3 6, 222 5
6, " Jedo, 8
% 7
. E " 9. 5i
o 100
0.8 0.33 = 0.3
sm 12. 3i1.oo
-40 -9
) 10
9

Step-by-Step Sol

U
198.15(6)5 = 198.157



0.625 0.2
13. 8)s.000 14. 5)1.0
-48 -10
20 0
-16

)
-40
0
0.75 0.35
16. 4i3.oo 17. 20|7.00
28 -60
20 1 00
-20 -1 00
0 0
0.4 0.375
19. sjz.o 20. 8)3.000
~20 -24
0 60
-6
40
-40
0

1. a. 0.2630
0.2632
0.2600
0.2000
. 0.2000
0.2600
0.2630
0.2632
c. 0.2 0.26 0.263 0.2632

0.25

15. 4)1.00

20
-20

3 0.36

1
18. 25)9.00

=75
150
-150

0

3.7 Comparing Decimal Numbers and Fractions

2. a. 0.4730

0.4720
0.4000
0.4732
b. 0.4000
0.4720
0.4730
0.4732
c. 0.4 0.472 0.473 0.4732

-by-Step Solutions




. a. 0.07400 4. a. 0.26262

0.07421 0.62620
0.07440 0.62000
0.07240 0.26200
b. 0.07240 b. 0.26200
0.07400 0.26262
0.07421 0.62000
0.07440 0.62620
c. 0.0724 0.074 0.07421 0.0744 c. 0.262 0.26262 0.62 0.6262
. a. 0.240 6. a. 0.0426
0.210 0.4000
0.401 0.0461
0.241 0.0600
b. 0.210 b. 0.0426
0.240 0.0461
0.241 0.0600
0.401 0.4000
c. 0.21 0.24 0.241 0.401 c. 0.0426 0.0461 0.06 0.4
a 326 8. a |24 15 30

w
—
w

|121515
|4 5 5

LCD=2e¢3 e]lelel=6

p 2.4 ICD=2+3e5e4elel=120
3 6 , 52
1.3 "24 120
2 6 11 88
5.5 15 120
6 6 7 28

. 345 30 120
fee 25 28 88

. 125 120 120 120
ree a5 1u

" 24 30 15

Step-by-Step Sol




9. a.Q|12 213

p. L4
12 84
1.4
21 84
2 56
3 84
4 49 56
"84 84 84
172
“2112 3

b, L. 3¢
15 " 120
1 110
12 120
7 1o0s
8 120
56 105 110
120 120 120
771
15 8 12

. a.

LCD =3 e4e7¢1c=84

LCD =2 ¢ 23 e50e]1e2=120

|161824
|8 9 12
|496

LCD =2 ¢ 202 ¢ 3 e2¢30]c=144

p. 2 .

16 144
11 88
18 144
16
24 144
c. & 45 88
144 144 144
. L s u
24 16 18
12.

LCD=2e2¢2e1e1s2=16
2

16

12

16

o

"
|~O —
— °\|~O
N

—
o
—
o

o
@I D el Mlw @i
o|e
£ |w

-by-Step Solutions




15.

18.

p 2 .2
5 60
T._1s
4 60
7 .28
15 60

. 15 24 28
60 60 60

. 127
4515

o L 0.25
4  4l1.00

-8
20
-20

0
b. 0.30 > 0.25

c. 0.3 >l
4

14 4. 5. 0625
T8 8]5.000
-48
20
16
40
-40
0
b. 0.627 > 0.625
c. 0.627 > E
8
7 035 g, 19 0.475
20 2oi7.oo T 4o 4oi19.ooo
-60 -160
100 300
-100 -2 80
0 200
. 0.35 < 0.36 :Egg
L < 0.36 b. 0.475 > 0.470
20 19
c. — > 0.47
40
3 0.6 7 4 0.28
.- = 20. a. — = 1
5  5)3.0 25 25)7.00
30 -50
0 200
. 0.60 > 0.56 -200
3 0
c 7 0se b. 0.28 = 0.28
c. 0.28 = —
25

Step-by-Step Sol




3.8 Chapter Test for Decimal Numbers
Section 3.1

16 2.4
Sections 3.1 and 3.2

U U
3.3.4(®)1 = 3.45 4. 57.8)5 = 57.9

Section 3.3 6 11
115
12 1 810
5. 4.56 6. 1.942 7. 567.2590
+ 2.30 0.230 -43.8715
6.86 + 67.897 R ——

70.069 523.3875
Section 3.4
64
32 42
67.5 10.  0.0063
x 0.84 x 0.07
2 700 0.000441
54 00
56.700 = 56.7
WA
Section 3.5
1 J
14 33 -
b 6.5 33 s1(P2=s17
11. 7.29)47.385 12. 1.45i75.oo.oo
(OO (e
-4374 -72 5
364 5 2 50
-364 S -145
0 1050
<1015
350
-290
60
Section 3.6
% 3 0.625
13. z=g 14. 8i5.000
-48
20
-16
40
-40
0

612
910
9 1o

2 1o
8. #3.000
-7.596
65.404

-by-Step Solutions




Section 3.7

15. a. 0.0893 16. a. 1.525
0.9000 1.510
0.0839 1.526
0.8900 1.540
b. 0.0839 b. 1.510
0.0893 1.525
0.8900 1.526
0.9000 1.540
c. 0.0839 0.0893 0.89 0.9 c. 1.51 1.525 1.526 1.54
17. a 18. a. 7 21 35

LCD=7e1¢3+5=105
b, 5. 45
LCD=2+3e3ele2e1z36 Z 12‘:)5
p, 2. 20 21" 1os
9 3
3 27 16 48
i 36 105
1M 22 o 0w us
B o 105 105 105
0 2 27 @ - 2 2
36 36 36 21 7 3%
L5 uo3
9 18 4
11 0.22 7 0.7
19. e 5 * 50)11.00 20. a- 15 = 1om
100 270
" 100 "o
-1oo b. 0.69 < 0.70
0 7
b. 0.23 > 0.22 c. 0.69 < —
o 10
c. 0.23 » —
50

Step-by-Step Sol




SOLUTIONS

Pretest for Percents, Ratios,
and Proportions

Section 4.1
8 X
1. —=-
3 15
1 40
x _ yb
15’ 3’1
x = 40
Section 4.2
X 5
2. 5 = IR 2.5 3. ﬂ = ﬂ 200
: 100)250.0 . x loo 20]4,000
Jo6x 250 2200 20x 4,000 ‘40
: s 000
1”6 100 -30 0 126 20
X = 2.5 0 x = 200
a. 1
2z _x
3 100
yq
3
Pl 100 66>
- 3}2003
4 3 50 4 -18
PR 20
1 1 -18
200 2
X = —
3
2
X = 66—%
3

-by-Step Solutions




Section 4.3

62.5 10 625

5 5 6 4 X
. —— e — = —— = — . - = — 80
100 10  1e00, 8 1; 14(:::) <Ta00
2% == -40
5 5 00
x = 80%
8 X
7. S .=
= 20
40 100
1#6)‘ 200 4oi800
[ i -80
M6 40 00
X = 20%
Section 4.4
8. 500% = 500. =5 9. 7.98 = 7.98 = 798%
[ (O
10. 860 = & = —8.6 = 8;6 = 21.5
40% 49. 048 0
21.5
0.4/8.6.0
-8
06
i‘
20
-20
0
4.1 Practice Ratios and Proportions
2 X 3 12 k 8
1. -=-—+ 2. - =— 3. -—=<
7 42 2 y 8 9
1 12 8 1
7x M By A k64
77 - g9
re y=8 AR
9 9
6 3 2 3 x 3
4, —=-— . === ===
z b > 5 w 6 3 2
'z 6 2w 15 12;" L9
1; . ;1 1z 2 1z 2
z=10 wel 4L x=2 -4l
2 2 2 2

Step-by-Step Sol




572
7

11.

14.

17.

20.

1/'I"n

T

n
—
—

12.

=
s O3>

N

LN
"

S
" 3% B

-::3\ |8\ SN

N

“wy Fl

N
o1

-by-Step Solutions




4.2 Practice the Percent Proportion

00

35)700

100x = 30 e 60 loo_i,zzo 35x = 7 e 100 -;o

Le6x  1800'°  ~goo 1 20 o0

46 et -800 _f;j‘ - —;6
0
x =18 ! X
x = 20%
.2
5 7020 T T S 1.504

47 100
20)7,000 100150.400
20x = 70 ¢ 100 6o 100x = 47 3.2

60 -100
1 }96350 100 l}dﬁx _150.4 50 4
20x _ 1000 -100 46 100 =500
126 2°:r1 0o x = 1.504

X = 350 =400

5 1180 78 e X0 0.32
52 loo 100)7,800 8o 100 100)32.00
100x = 52 ¢ 150 100x = 80 ¢ 0.4
. 78 -700 1 -300
Je0x _ 1.800 800 Jo0x 32 2 00
= _ = -2
1Jed  1ed, =809 10 100 20
x =78 x = 0.32
7. Work using fractions. OR Work using decimals.
E Change 2 to a decimal.
S .x 5
2 100 0 0.6
3 5)3.0
2x = —° 2e0 =30
15/ l _o
lax 46 Work using decimals.
2 7 0.6 x
x = 30% 2 100
2x = 0.6 ¢ 100
1 30
2x 46
2 /2’1
x = 30%

Step-by-Step Sol




7 _ 35 135.08  x_
x 100 , 20 614 100
35x = 7 ¢ 100 135|700 614x = 100 o 135.08
'%x 206  -70 Yrfx 13,508
7 "z 00 =
B A5 618 6ld
X = 20 x = 22%
979.2 _ 54.4
. oo . 1,800. = 1,800
- su.q.j ,920.0.
1 54.4x = 979.2 ¢ 100 M-ZZZ 9
MX - 97,920 mz
44 544 -4352
x = 1,800 000
. Work using decimals. 37% = 371io = 37.5
11
61.2 137.5 21 163.2
—_— = —— 43
X 100 37.5.)6,120.0.0
37.5x = 61.2 ¢ 100 -3 75 4
2370
137%x 6,120 -2 250
- 120 0
1375 e -1125
x = 163.2 750
-750
0
Work using fractions. 61.2 = 61110 = 61;
3 1
1= 37% : 163~ = 163
_5._2 15)2,448
1o -1s
37-x = 61= 100 94
° -90
48
-4s
1 1 4 —_—
A e w872 >
PO T S S W
2,44
x = 2898 1eal
15 5

22
614)13,508

-12 28
1228
-1228
0

-by-Step Solutions




12.

14.

16.

18.

20.

16.2  x 3 36 X 35 7.84
=L, X 1 13, —— = —
45 100 45)1,620 22.4 100 1ooi784.oo
45x = 16.2 ¢ 100 -135 100x = 35 o 22.4 -700
#x _ 1,620 e eGx 784 840
= 270 = = -800
H#4s 0 M6 100 400
x = 36% x = 7.84 -400
0
343 x_ . 70 15 119.6 23 ! 520
49 100 49)3,430 *x 100 zsju.%o
49x = 34.3 * 100 o343 23x = 119.6 ¢ 100 -115
#ix _ 3.430 v '28x 11,960 e
T A -46
x = 70% X = 520
x _ 12z 8% 17 9.5 _ 25 ‘1‘ 38
700 100 1ooj8,4oo " x 100 zsj9so
100x = 12 700 -800 25x = 9.5 ¢ 100  -75
1
J6x 8400 d0g  Zx 950 200
o6 100 0 2525 0
x = 84 x = 38
5
i - i 19 E - 16_5 11 200
x 100 x 100 16.5.}3,300.0.
5 16.5x =33 e 100 ¥ 4
“x =3 e100 1 -330
9 1675 x _ 3.300 000
1 1 6o M5 165
y 5 S99 B,
% 1 1 51
X = 540
Work using fractions.
66 5 .
5 . x 6 187 =18
360 100 18)333
3 -18
360x = 66— ¢ 100 153
1 ° ,261 -144
1 366 333 M6 1 9
L] X =—© L]
1366 1 & 1 360, oR
333
x=233 18 . 18lx
18 18 2

Step-by-Step Sol




Continued

Work using decimals.

Change 66% to a decimal number.

0.6
L3 .
Write - as a decimal. 5i3.0

50, 662 = 66.6

666 x : 18.5
360 100 360)6,660.0
360x = 66.6 ¢ 100 -3 60
360 _ 6660 2880
1,%6 360 1800
x = 18.5% -1800

0

4.3 Practice Fractions, Ratios, and Percents

297

61 74.25 100  ZA75 297
0%= " = - 2. 74.25% - SN LRl

, 2 10 100 Moﬁqootwo

1 3

12.5% - 22 lo 8 1 460%=ﬁ=§

100 10 5, s

33
165% - X5 .33 _ 13

1,9620 20 20

45.375 1,000 _ 45475 363

. 45.375% = 100 1000 : &&; 80_0
800
1.x 50 g 19 x 190
2" 100 2]100 © 70" Too 10]1.900
“2x _loo 100 "x 1,900 'l—go
=z Tz ¢ 72N I
x = 50% x = 190% 00

-by-Step Solutions




11.

13.

15.

16.

2 662 1
3 3)200 10. 5
1
L 18 &x
I 20 o
sd -18 s
2 2
x = 66—%
3 x
4
m_oox 1375 - 137; 1, 3
8 100  gJ1100 "5
! -8 1
&x 1,100 -8 o
o g 30 o
g ¢ -24 5
1 60 “
x = 137-% -56
z 4
7 X 4 2 7
T b 14. -
25 100 25700 2
! -50 1
700 =50 Ly
é Rl 200 X
1 25 -200 -
x = 28% 0 ;
4
3:8 3 . 375 = %73
8 100 8]300
“8x -24
— 60
ad -56
q
x =37-%
14 ; 30 4 x 46 = 46
0 100 301,400
! “1 20
26x B 1,400 oo
6 30 -180
20
2
X = 46—%
3

X 165 - 162
100 6)100
-6
- 40
=36
2 4
16=%
3
K 60
100 sjaoo
300 30
s 00
60%
X 175
100 4j7oo
700 -4
— 30
N -28
175% 20
-20
0

Step-by-Step Sol




—
N
©
=
o
I
n

M 10
x = 90%
X
19. 3:25 E=m ésw
2x 30
225
x = 12%

1. 0.02 = 2%
(&S

3. 2575 = 257.5%
(O 53

5. 1.43 = 143%
(.

7. 0.308 = 30.8%
o)

9. 1% = 01.= 0.01

A S
11. 52.5% = 52.5 = 0.525
Y

13. 425% = 425. = 4.25
(&)

2. 340. = 340
0.55]153.3&
=135
180
180
00

100 mW
Wx 900 =90

4.4 Practice Decimals and Percents

. 2 _x 4
18. 2:50 oo SOW
15.6,( 200 ﬂ(’)
6 50
1
X = 4%
12 X 60
20. 12:20 — = —
20 100 201,200
26x 1,200  -120
1,26 = 20 00
x = 60%

2. 0.7 = 0.70 = 70%
(O %3
4. 3 = 3.00 = 300%
O 53
6. 0.185 = 18.5%
[ON)
8. 25% = 25. = 0.25
Uy
10. 130% = 130.= 1.36 = 1.3
(5]
12. 88% = 88. = 0.88
Y
14. 75.25% = 75.25 = 0.7525
)

16. 4.4 44 44 4.4

= — =z — = — = 22
20% 20. 0.20 0.2
U
22.%22
0.2]4.4.
¥ @
-4
04
__4
0

-by-Step Solutions




150 150 150 150 2.7 2.7 2.7

1 =— = — =— =375 1 = — = —— =
40% 40 0.40 0.4 / 45% 4s 0.45
2
f 375. = 375 . 6. =6
0.4|150.0 0.45i2.70.
&) (OO
=12 -270
30 0
-28
20
=20
0
6.48 6.48 6.48 20 20 20
19. =— = — =1 200 —— = —— = —— = — =
36%  36. 0.36 ¢ 100% 100. 1.60
18. = 18
q
0.36i6.48.
(5.0
-3¢
288
-288
0

4.6 Chapter Test for Percents, Ratios, and Proportions

Section 4.1

2 X X 36
1. =2 2. -2
5 45 4 23
x 67 Ax 1w
23
5o ¥
x =18 144 6
X =— = 6 —
23 23
Section 4.2
X 25 ©
24 100 100 600
bx 600 G
106 100
1
X =6

Step-by-Step Sol




21
125 X 21

= = 21

333.3... or 333.3

| 375100 327 5)12,500.0.0
. .5)12,500.0.
%x_12.500 211 25
}7,{ 37.5 1 250
= -1125
x = 333.3% 128 0
-1125
1250
-1125
1
139.6 20 698
x 100 2013,960
1 ;120
26x 13,960 o
26 20 -180
x = 698 160
-160
0
4 OR . 0.8
E _ 5 g = 0.8 5)4.0
X 100 -40
0
gx = 500 s
1 % - Too
o Hy 500 5 Co
5 1 4 oEx 500
2,500 lﬁff 0.8
X = =625 co0
¢ X = — = 625
625 0.8
4)2,500 62 5. = 625
-24 0.8)500.0.
10 Lug ¥
-8 20
20 -16
-20 40
0 -40

-by-Step Solutions




7. Work using fractions. Work using decimals.

1 0R | 05 1.25
2 x 5505 2)1.0 PR 4]5.00
5 100 ‘10 ._z:
s . )
! “ -8
5 1 lec 20
P -20
© 1
0
1 1 10
‘_".f,(:ﬂ.i 0.5  x
I S 1.25 100 L, __ 40.= 40
40 1.25x = 0.5 100  1.25 )50.00.
X =— = 40% 1 (O3 o
1 L2sx 50 -500
Jezs 125 00
x = 40%
k12 75
600 100 100i7,500
1
100 x 7,500 -7.00
= 500
1}‘6 too -500
x = 75 0
Section 4.3
¥ 3 625 10 € s
9.15% = =~ = — 10. 625% = e - = " =
040 20 100 " 10~ 1eds, 8
9 x 180 1 33l
m -l 2. L.* 3
5 100 5)900 3 100 3)100
! -5 1 -9
£5%x 900 - Fx 100 —
= 40 — = — 10
¥ ° -40 w4 3 -9
x = 180% 00 1
X = 331%
7 X 35
13. 7:2 — = —
3 0 20 100 20)700
1 -60
2x 100 o,
26 20 -100
x = 35% 0

Step-by-Step Sol




Section 4.4

16. 3.49 =

18. 20% -

150

19. 10%

50

20. 100%

14. 100% = 100. = 1.00 = |
vy

3.49 = 349%
D9

15. 375% = 37.5 = 0.375

RS 4

17. 7= 7.00 = 700%
(VN

32 32 32

— = —— = — =160
20.
(Y

10. o.l¢
Uy

150 0.
0.1 ilso.o.
AT
05
-5
000

= 1,500

50
100.
U

-by-Step Solutions




_ Pretest for Positive and Negative Numbers

Section 5.1

1. (-14) + (-9) Negative + negative = negative.
-23

2. 28 + (-13) a. Subtract 28 - 13 = 15.
15 b. Larger number 28 is positive.
c. The answer is +15.

Section 5.2

3. 17 — (-8)
17 + 8
25

4, 3-27
3 + (-27)
-24

Section 5.3
5. 3(-8) = -2¢4 6. — =7

Section 5.4

7.x2 + 3 (C 1) =3x2 (+ 4) 8. 34 +2x* (= 7)C 25
)

-2x2 + 3x + 3 x4 - 32
Section 5.5

A N AN
9. 3(=2y — 7) 10. —(-x2 +5x - 9)
-6y - 21
-1(-x% + 5x - 9)
x2 -85x +9

Step-by-Step Solu




1. (-5) + 30
25

. (-8) +6
-2

. (-9) + (-15)
-24

.30 +5
35

. (-8) + (-8)
-16

. 40 + (=20)
20

. 256 +15
40

. 8+ (-9
-1
. (-42) + (-36)

-78

.15 + 30
45

5.1 Practice Adding Positive and Negative Numbers

a. Subtract 30 - 5 = 25.
b. Larger number 30 is positive.
c. The answer is +25.

a. Subtract 8 - 6 = 2.
b. Larger number 8 is negative.
c. The answer is -2.

Negative + negative = negative.

Positive + positive = positive.

Negative + negative = negative.

a. Subtract 40 - 20 = 20.
b. Larger number 40 is positive.
c. The answer is +20.

a. Subtract 9 - 5 = 4.
b. Larger number 9 is negative.
c. The answer is -4.

a. Subtract 10 - 7 = 3.
b. Larger number 10 is negative.
c. The answer is -3.

Positive + positive = positive
a. Subtract 9 - 8 1.

b. Larger number 9 is negative.
c. The answer is -1.

Negative + negative = negative.

Positive + positive = positive.

-by-Step Solutions




13.

14.

15.

16.

17.

18.

19.

20.

5.2 Practice Subtracting Positive and Negative Numbers

1.

4.

7.

10.

4 + (-4)
0

10 + (=20)
-10

4+ (-2)

6 + (-7)
-1

(-b) + 9

=1 + (=1
-2

(=14) + (=7)
-21

(-1,234) + 1,234

0

31-12
31 + (-12)
19

(-15) - 65
(-15) + (-65)
-80

(=7) = (=37
(-7) + 31
24

69 — 18
69 + (-18)
51

Any number + its opposite = 0.

a. Subtract 20 - 10 = 1lo.
b. Larger number 20 is negative.
c. The answer is -10.

a. Subtract 4 - 2 = 2.
b. Larger number 4 is positive.
c. The answer is 2.

a. Subtract 7 - 6 = 1.

b. Larger number 7 is negative.
c. The answer is -1.

a. Subtract 9 - 5 = 4.

b. Larger number 9 is positive.

c. The answer is 4.

Negative + negative =

Negative + negative

2. 8-79
8 + (-79)
-71

5. 14 - (-8)
14 + 8
22

8. 12 — (-63)
12 + 63
75

11. (-9 -7
(-9) + (-7)
-16

Any number + its opposite = 0.

negative.

negative.

3. 11- 46
11 + (-46)
-35
6. (=19 —17
(-19) + (-17)
-36
9. (-61 - (-5)
(-61) + 5
-56

12. (-47) - (-28)
(-47) + 28
-19

Step-by-Step Solu



13. 47 - 58 14. (-9) - (-10)
47 + (-58) (-9) + 10
-11 1
16. (-16) - (-18) 17. 31 -17
(-16) + 18 31 + (-17)
2 14
19. 99 - (-1) 20. (-8) - (-12)
99 + 1 (-8) + 12
100 4

. (=90 = -9 2. 5(=1 = -5

. (=7)=4) = 28 5. (-B)(-2) =10

. 6(_8) s '48 8. 5(—4) = -20

C8W -2 1L 2.

7

. ﬁ =12 14. ﬁ = -8
-2 6
4y 17. =36 .,
2 6
35 56

19. _— = = 20. —_—=

5 g

5.4 Practice Collecting Like Terms

1. 4y - 8y 2.
4y + (-8y)
-QY

(-9x) — 4x
(-9x) + (-4x)
-13x

4. Bbx2 — 2bx2 5.
Sbx2 + (-2bx2)
3bx2

X — 8X
1x + (-8x)
-7x

15.

18.

3.

6.

9.

12.

15.

18.

(-19) - b6
(-19) + (-5)
-24

=117 -6
(-11) + (-6)
-17

5.3 Practice Multiplying and Dividing Positive and Negative Numbers

(=10)(=4) = 40

(-2)(-4) - &

(=14)(0)

"
o

n
]
"

-bb + 4b
-1b
-b

(—6x) + 6x

tep-by-Step Solutions




7. 5a + 2a° + 6a 8. 4y + 3y — 2xy
11a + 242 7y - 2xy
10. -45a + 44a 11. 2x @+ 3x @
-la 5% -5
-a
13.3a -1+ a+ 3b
4a -1 + 3b
15. —4x2 — Bxy + 2x2 (= 10)
-2x% - 2 - 5xy
17. -18a2 + 17a2  18. (-5x) + 6 — 3x
-1a2 -8x + 6
-a2
20. 6x2 - 1-x -10
-6x2 - 11 - x
5.5 Practice the Distributive Property
A N AN
1. 5@2x + 1) 2. 2(-4x - 3)
10x + 5 -8x - 6
AN N AN N
4. -36x%2 + 4x —7) 5. =3(2x2 + x — 4)
-15x2 - 12x + 21 -6x2 - 3x + 12
A N
7. —(a + 1) 8. —-8(2a + 3)
A N\ -lé6a - 24
-1(a + 1)
-a -1
A w N A N
10. —7(4x2 — 5x — 2) 11. -9(2 — y)
-28x% + 35x + 14 -18 + 9y
AT N <N
13. 2(-x3 + x2 —= 1) 14. -3(x - 2)
-2x3 4+ 2x2 - 2 =3x + 6

9. 3a2 + 4a2 + 5

702 + 5

12. 622 + 7a2 + 8

13a% + 8

14. -a + 2 + 8a2 - 7
-a - 5 + 8a?

16. -9x C XD+ xC 2D+ 4

-8x - 3x% + 4

19.

796D D

0

A ™S
3. -7(=3y + 2)
-2ly - 14

A ™S
. —4(=-3x + 2)
12x - 8

A N
. —4(-x = b)
4x + 20

12. —(2x + B)

A N
-1(2x + 5)
-2x -5

15. -y - 2)

A N\
-y - 2)
-y + 2

Step-by-Step Solu :




16. —(-y + )

A ™
-1(-y + 5)
y-5

-2x2 - 6x + 8

Section 5.1

. =5+ (-29)
-34

Section 5.2

5. 32-13
32 + (-13)
19

7. 9 - 81
9 + (-81)
-72
Section 5.3

9. 7(=7)

n
|
£
0

- 27
11._—3-9

AN N
19. —2(x2 + 3x — 4)

A~ N\
17. 3(x + y + b)
3x + 3y + 15

20. —-Bx + 7y + 9)

AN N
-13x + 7y + 9)
-3x -7y -9

5.6 Chapter Test for Positive and Negative Numbers

a. Subtract 12 - 6 = 6.

A N
18. —-4(by + 6x — 2)

-20y - 24x + 8

b. Larger number 12 is positive.

c. The answer is +6.

Any number + its opposite

a. Subtract 6 - 4 = 2.

= 0.

b. Larger number 6 is positive.

c. The answer is +2.

Negative + negative =

6. (-8) — (-6)
(-8) + 6
-2
8. (-14) — 67
(-14) + (-67)
-81

10. (=9)(=11) = 99

14'21 1
2. = -
47, s

negative.

-by-Step Solutions




Section 5.4

13. 5a + 6a - 7 14. 7xy + 4x — 8xy
lla - 7 -xy + 4x
15. —10x 6x 16. 55+ 7x + 5x’
-4x - 14 7x
Section 5.5
A3 N\ ~A
17. 6(2x + 7y) 18. —4(3x — 6)
12x + 42y -12x + 24
AN N
19. -2(x2 + 6x — 4) 20. —(-x2 + 3x - 7)
-2x2 - 12x + 8 A N
-1(-x2 + 3x - 7)
x2 -3x +7

Step-by-Step Sol




SOLUTIONS

Pretest for Equations

Section 6.1

1. x =27 = =22
2T - ;21
X -1

Section 6.2

3. —12x = -60
1 S
HTx =66

>z
5

1

Section 6.3

5. -64 = 6x + 14
6x +A4T = -64

Section 6.4

7. -12n + 84 = =8n
+ 8n = 87
-4n+8T = o0

2.

-18 = x + 37
x #37 = -18
=37 = -37
X = =55

B3 - —x = -102
=53 = - 53
5
-—x = - 155

8

(- )

X = 248

A N\ A
. 3x = 6) =2 + 3)

3x-18=2x+ 6

-2x ==2%
x=>=t8 = 6
+—~18 = +18
X = 24

-by-Step Solutions




9.4x — 4 + bx — 3 = —4x — 46 =3 -(a+ b
9x - 7 = -4x - 46 4a -12=3 -a -5
+4x = $4X 4a - 12 = -a - 2
13x ~7 = -46 ta = 3
+7 = +7 5a >¥Z = - 2
146’x_-i9‘3 Tl1=+122
Fea s 50 40
x= -3 5 5
a=2

6.1 Practice Solving Equations by Adding and Subtracting

1.x+9=10
=9 =-9

x= 1

4. x +5 = -10
=5 = -5

x = -15

7. x =7 =-b
+7 = +7
X= 2

10. y #+4%5 = 10
=5 = -15
y=-5
13. x =16 = 0
+16 = +16

x = 16

16. 51 =h - 22
h =27 = 51
327 = +22
h= 73

A N\
10. 4(a - 3)

2. x =3 =-8
+3 = +3

X = -5
54=D0b + 7
b+7 =4
=7 =-7
b=-3

8. s=4=10
+4 = +4

s =14

=#5 = -7.5

x = -10.9
17. x =3 = -1
+3 = +3
X= 2

3.y7/6’= 4
+6 = +6

y =10

6. y +47T = -6
T = -11

y = -17

9. -7=x+5
X8 =-7
}{:-5

X = -12

12. a=38 = 12
+3 = +3

a = 15

15. x =4Z = -15
247 = +12

X = =3

18. x+5 = -14
-5 = -5

x = -19

Step-by-Step Solu



1§

25 . 10

250

20 X =5 =13
+95 = +5
x =18

2. — =12

5 e — =126 5

3
"
'
o
o

m = -128

k
2 =37
)
L. X L3702
’{1
k = -74
10. —21r = 672
e 477
1,41‘ -.a—l
r=-32

-by-Step Solutions




11.

13.

16.

7, ex Y7
X = -294
19. =X oy
8
-3
—x = 24

12.

3-4
45
.,
ys
1
# e L34
¥,

a = -135
by
-9

1 b
29 = -7 « (-9)
7

b =63

X _
4
1»4’01=-4o4
!
X _-le
-1 -1
x= 16
20. -12y = -156
brzy  ase’?
oz -7,
y =13

15. bx = -200
Bx _-200

i 5

X = =40

18. —4x =120
174’)( ~ .l»iﬂ‘
T 1

x = =30

Step-by-Step Sol




6.3 Practice Solving Two-Step Equations

=5 =-5
wd 3
A 1
d =20
—X =12 5
=9 =-9
l)(: 3
6
oi)(=3°é
& 1
1
x =18

Nl T

1. 4d +5 =85 2.2t =7 =1

27 = +7
zr 8t
1z
r=4
+7 =19
~7 = -1
LIPS
7

1 b

T e — =12
7
b = 84

3. - 8=-2b+ 4

-2b+4 = -8
=4 = -4
1 6
zh 4T
127 >7Z
b=6
6. X 47 = 9
4
17 = +12

o7

—t-8 =-25 8 —Jm +47 = 4.0 9.9=%—3
+8 =+ 8 =7 =-1.2 n
t=-17 7m = 2.8 3= 0
i - -17 l-/7m 2.8 :l'/: = +3
1 . — — =12
1 1 =7 7 .
t =17 m = -0.4 1 n
e —=z1204
]
n = 48
100 Yo 6=-45 1.2 143-"4 12.-y+0B = 18
3 =06 = -0.6
=6 = -6 =13 = -13 "1'2
Y - -y: .
L= -51 P
3 3-17 v L2
1 y -1 -
3 e — =-5le3 1 -P
B e — =-17 ¢ 3 = -1.2
3 3 !
pe P -5l
-1 -l
p =51

-by-Step Solutions




= -17
2
=%,
5
e 24 g
— @& — X = — @
1/2' /5’1 1
X = =20
15. -bx =47 = -2
17 = +12
-5x = 10
1 2
>5x
=l -5
X = -2
3
17 L7 - —x = 85
4
=67 = -67
-—x = 18
SN 4 1
1 1
x = -24
19. 2=-3x - 10
-3x =40 = 2
>0 = +10
-3x = 12
x4
173 3
x = -4

R [w

14. 2 =14 - 3¢
4

x
n
—
o

-3 = -3
-2x = -1
Szx L
l’{ -2
1
X ==
2
2
18 x =9 =11
3
+9 = 49
2
—x = 20
3
' 2 10 3
Z e x=26e2
iz 3 7
X = 30
5
20. 7)(,43‘: 82
>3 = +13
5
—-Xx = 95
7
& o 7
—.—x:—?f.—
5 7 5]
x =133

Step-by-Step Sol




1. -9x — 72 = 3%
-3x = -,7{

-12x >-72 = 0

»>77 = +72
1 6
HAZTx 2
T -1
1 1

X = -6

3. 2x —11==8x + 109
+8x = #8%

10x >—T = 109

A = 411
1 12
o T

x =12

5. —-x -4 =-=48x - 100

+13x = 13X

12x -4 = -100

+4 =+ 4
1 8
+Zx -96
1 ¥ +z,
x = -8

6.4 Practice Solving Equations When a Variahle Occurs Multiple Times

2.3x +3=x -5

-x = -x
2x +-3 = -5
>3 :=-3
Zx -8
A
X = -4

-20x = =20%
& -28x = 20
6~ = -6
1
28X _ —l—_‘r
25 -3f,
1
X = -—
2
A N
6. 3k +2) = 12k
3k + 6 = 12K
-12k = -l2K
-9k »6 = 0
6 = -6
Lok -6’
=7 -/?3
k=2
3

-by-Step Solutions




7. 4y+3=7ﬂ(‘yl-\ﬂ)
4y +3 = W+ 7

-7y =
-3y 23 = 7
>3 = -3
3y 4
>3 -3

q

U

A N A N
9. 3(@a + 22) = 3(4a + 10)
3a + 66 = 20 + 30

-12a = =427
-9a +-66 = 30
>66 = -66
1/% -—36‘4
7T
a=¢4

A N\
11. 6(y + 3) = 4(y + 9)

A N\
8. 2(x + 1) =

3x -1
2x + 2= 3Xx -1
-3x = =3%
-x 7 = -1
=7 = -2
-X -3
BT
Xx =73
AN
10. 5(z = 1) = 4(z + 4)
52 -5= 44 +16
-4z =7¢{
z-5 =16
+5 = 45
z =21

12. 7x = 6 — 9x = 12x — 48
2x - 6 = 12X - 48

-12x = 2%
-14x =6 = -48
€6 = + 6

la‘l—‘l‘x_ﬁ3
AT
x = 3

Step-by-Step Sol




13.3x - x -5 = x +8 14 4x + 4 - 2x — x = 4x - b
2x -5 = x+8 X+4= 4K -5
X =X -4x = 4%
x;s,{=z -3x +4 = -5
B 4 = -4
x=13 [
wax 29"
t=l >3
X =73
15.6+x —2x + 3x—4x = 3x + 4 16.5m—i/r2{45)=11
6-2x =35 + 4 5m - I(m +5) =11
- 3x = »3% 5Sm - Im - 5 =11
&-5x = 4 “m/{:ll
& = -6 _ 5 =45
1 4
1r5x_-2 Am 16
-5 -5 o
! 2 m=4
X = -
5
A T\ A\
17.y+ 2y = 3) =4 - 2y 18. -2(x — 4) - x =-x — 2
y+2y-6= 4-2y -2x+8-x= -x -2
3y -6= 4-2y -3x +8=>X -2
+2y = 42y + X = X
Sy -6 = 4 -2X +8 = -2
+6 = +6 ~8 = -8
5y | w0 2 Aot
5 r?
y=2 X =5

-by-Step Solutions




19.2m -3 M+ 3) = =13(mM+ 1) 20. 7y + 2(2y — 1) = —(4y + 5)
2m - 3m - 9= -13m -13 Ty + 4y -2 = -4y -5
-m - 9= S5 - 13 1ly-2= -4y -5
+13m = $A3M +4y = +4y
12m =9 = -13 15y ~2 = -5
,“'/q= +9 ﬂ=+2
l'n_m-'_*l lygy -3}
e A K
ms=-— 1
3 Yy = -

6.5 Chapter Test for Equations

Section 6.1
1. x+4 = 9 2. x =17 = 3b
4 = -4 =17 = +17
X = S X = 652
3.k 81 = =22 4, -36 = x — 12
=9T = -91 X =17 = -36
k= -113 17 = +12
X = -24
Section 6.2
5. 5r=-35 6. -81= -9x
1 7 1 9
s -3 29x _ =BT
1/5/ 5 179’ =9,
r=-7 x=9
7. X2 16 8. 44 = 20
8 9
LoXx 1 1
8o =-16.8 . 5
X = -128 1 AN 1 1 4 1
d = 45

Step-by-Step Sol




Section 6.3

+4 = +4
S5y = 30

1 6

5y 3¢
5

y=26

11. 2 = -3¢ - 10
-3¢ AT = 2
210 = +10
-3¢ = 12
EII
13 -3

c=-4

Section 6.4

13. 9n - 15 = Bn
= -6h

3n>4%5 = 0
#45 = +15

50 _45°
A

n=5

9. 5y —4 =26

12.

14.

_TV6=—14
-6 = -6
-x--

i 20
ll#’o%l=-2004
-x=-80
X _-80
A -1
x = 80

8- =x=5
-8 = -8
-—X = -3
1
[-{J(-l] . 2[-2]
1 /5’1 111
x =15
4x — 9 = 7x - 12
-7x = 27X
-3x =9 = -12
+9 =+9
sx >3
1;/5’ ?51
x =1

-by-Step Solutions




A N

15. 6y — 3 = 3ly+ 2)

6Y'3= ,37/+6
-3y =;3‘7
3y>3F = 6

¥y ¥
¥ 3
y

A N\ A ™\
17. 5(3x + 6) = 3(x + 18)
15x + 30 = _3X + 54

-3x = =3%
12x +30"= 54
=30 = -30
N AP
X =2
A N\
19. x -5 +4x = 4(x - 3)
5x -5 = 4x-12
-4x = oMK
X >5 =-12
+5 =+ 5
x = -7

16. 5m - 2m+4 = 3m+ m - 1

3m+ 4 = 4m-1

-4m il

-m+4 = -1
>4 = -4
-m -5
Rt
m= 5

18. -4x - 3+2x -6 =-7x+ 6
-2x -9 = =7XK +6
+7x = £7X
5x>9 = 6

+9 = 49
1 3
x5
S
X =3

AN
20. 2(y + 8) — 4 = 8y

2y +16 -4 = 8y
2y +12 = 8y
_8y =>87
-6y =47= 0
=17 = -12
ey ur
1/€-/€1
y=2

Step-by-Step Sol




SOLUTIONS

Practice Test 1
Cumulative Skills Test

Section llg 12,
1111 2 10

(1.1)1. 57,942 (1.2)2. 2+,300

+ 78,859 -17,452

136,801 3,848

’:31 g % 47r.165

(1.3) 3. 4,706 (1.4) 4. 530i25,075
x 505 -21 20

23 530 3 875

2 353 00 -3 710

2,376,530 165

(2.1)5. 39 - ? in fraction form

(2.1) 6. =5 6 7— is the mixed number.

-35

3 (2x5)+3 13 19
21)7. 2= - /- % 21)8. = —
@1 5 5 5 (21) 3 27,
1.1
33
yes
7 4 7 28 _1
2-29. 4 X — = — — = — = 3—
(2:2) 9 19 3 9

(22)10. 42 x 21 12 . éxixé=ﬂ_
572 28 5 oz 2 1

(2.3) 11. —+_=_x_=§

(2.3) 12.

tep-by-Step Solutions




(23)13. 4 % s

22,30
3

(24)14. (74 1D =744 =28

(2.4) 15. 2135 LD =7 e 3 5 =105

(2.4) 16. =2e203 e5e1e2=120
(2.5)17. 22.3 2115
35315
1 s 5
.5 =
s|s1 s 3% "
11 1
+6£ =+6i
ICD=3e5e1 elelzl5 15 15
glé
15
16 1
— = 1—
15 '1s
8'|'1.L=9L
15 '1s
26) 18 2(88 44 53 53
(26) 18. 2|4y 22 88 T 88
11|22 11 _19,2__3
o 44 " 2 83
15
LCD =2 e 2 01l e2e¢1 =22 §
12
512
1 3 3 15
(2.6) 19. 46 26— e — = 26— = 25—
[+ ¢ 4° 3 12 12
5 2 10 10
- - 52,5 L s L5
LCD =2e¢ 20 3 =12 6.2 12 12
5
20>
12

Step-by-Step Sol




(3.1) 20.

(3.2) 23.

(3.3) 25.

(3.5) 28.

(3.6) 30.

(3.7) 32.

(3.7) 34.

9 (3.1) 21. o0.0067
]
346.7(8)5 = 346.79 (3.2) 24.
2 14
4.2300 (3.3)26. 23.479
1.5000 -0.960
+ 7.2341 22.519
12.9641
30. = 30
o.ozjo_.g‘,& (3.5) 29.
“00
1
025 . 25 .1 (3.6) 31.
Y6, 4
a. 0.20 b. 0.02 (3.7) 33.
0.02 0.20
0.30 0.30
0.33 0.33

a.

ICD=3e5e]ee]e2=730

0.02 0.2 0.3 0.33

_
—_ O

BRI

w
o

(3.1)22. 0.0206

U
87,9(4)3 = 87,940

1

2

5
0.171
x 0.238
1368
1513

34 2
0.040 698
VLY

(3.4) 27.

2
f 22'®5 = 22.5
24i539. 00

-48
59
-48
110
-96
140
-120
~20
0.75
4)3.00
128
20
-20
0
L1, 02
i SF’
‘10
0

c. 0.27 > —

18 . 1114 18
30 " 30 30 30
O L A 1
30 30 15 5
1

30

-by-Step Solutions




@n3 2-0 @236 0.
4 "2, 16 ~ 100
l/ﬂ . 2067 WEx 4,000
adi T4 11'{ 16
n=17% X = 250%
@237. -2 @238 0.2
=TT 90 7 100 =TT x T 100
'y06x 2,700 26x 5,000
M6 100 26 20
x = 27 X = 250

1 1
(4.2) 39. change 12, to an improper fraction. 12 = by

2_5
15 _ 2
x 100
E)(:lS(lOO)
2
1 1 60
2z 35 LseU 2
¥ 2 1 2
x =120
(4.2) 40 S
I 16 x
3 100
4
1x=i(100)
4 1
1 25 1
11#’ /3/l 3 1le0 y'4
— & — X = — ® o —
I 46 1 3
1#’
x = 25%
5}
. 0
(83)41. 12.5% - ‘2% . 10 _ME
100 10 }90?6 8

Step-by-Step Sol




L. x . 6 _ x
(4.3) 42. 8 100 (4.3)43. 6:20 oo
18x = 6(100) 20x = 6(100)
Wx _ 600 '26x _ 600
M 18 % T 20
x = 33.3% or 33%% x = 30%
4.4) 44 6'5'6'—5-£'325 4.4) 45 9
(4.4) C 0% 020 02 & (4.4) .66/0=Q(;g].=0.66
K
3 2.5
0.2]6.5.0
-6
05
-4
10
-lo
(0]
(4.4) 46. 0.456 = 45.6%
(O
(5.1)47. (-17) + (-4) Negative + negative = negative.
-21
(5.1)48. 25 + (-8) a. Subtract 25 - 8 = 17.
17 b. Larger number 25 is positive.
c. The answer is +17.
(5.1)49. -36 + 36 Any number + its opposite = 0.
0
(5.1)50. -18 + 10 a. Subtract 18 - 10 = 8.
-8 b. Larger number 18 is negative.
c. The answer is -8.
(56.2)51. 13 - 15 (5.2)52. -8-19 (5.2) 53. -5 - (-23)
13 + (-15) -8 + (-19) -5 + 23
-2 -27 18
(5.2)54. 7 - (-4) (5.3) 55. (=9)(-10) = 90
7 +4
11

-by-Step Solutions




(5.3) 56.

(5.3) 58.

(5.4) 60.

(5.5) 62.

(5.5) 64.

(6.1) 66.

(6.2) 68.

(4)(17) = -68

5
60

oL
4

*

5xy2— 3xy — xy
Sxyz- 4xy

A N
7(r + 6)

7r + 42

A N
-(@a -10)
A N
-1(a - 10)
-la + 10
-a + 10

x =7T = 23
7T = +71
x = 94

(5.3) 57.

(5.4) 59.

(5.5) 61.

(5.5) 63.

(6.1) 65.

(6.2) 67.

(6.3) 69.

blg,

7x — 3x + 12x
4x + 12x
16x

(x%= 2) — (3x°— 4x + 5)

2 m
(x'-2) - 1(3x" - 4x + 5)

x2€2)-3x + 4x (9

-2x% -7 +4x

/ﬂ’FA
-3(x"+ 7x =9)

-3x2- 21x + 27

X 37 = -26
=37 = -37
X = -63
-bx = -80
1 16
-5x | -de
15 =5
X =16
3x +7 = 22
=7 = -7
3x= 15
x50
13 A
X =5

Step-by-Step Solu




(6.3) 70.

(6.4) 72.

(6.4) 74.

(6.4) 75.

—16‘—3—)(:37

2 (6.4) 71.
¥ = -13
X
2\ 3x) %A
Bl
x = -16
A\
2x+1)= 3x =1 (6.4) 73.
2x +2 = 3% -1
-3x = =3%
-X +2 = -1
7 = -2
-x -3
IR
X =3
A ™
3x +3) +5 = 2x
3x + 9 +5 =
3x + 14 =
-2x = -2Xx
X 47 =
== -14
x = -14
13+bx—-7= 3x-8-12
6+ 5x= -9% - 8
+ 9x = #9x
&+ 14x = -8
6 = -6
l&=ﬁl
A K
x = -1

3x — 10

+9x

12x =40
310
Lo

37

X

A A
2(y + 3) = 4y — 6)

29+ 6 = _4y -24
I
-2y +6 =-24
-6 =-6
1 15
=Zy A8
17{ }/2/1
y =15
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L PracticeTest2

Combined Skills Test

Section
— 47 9.00047
(3.1)1. 100000 (3.1)2. 1,346.979
d
(3.1)3. 16.04 (3.2)4. 56420182 = (3.3)5. 9.600
5,642.018 8.234
+ 1.050
18.884
912
340, 49
910
010 11 2.1
(3.3)6. 403.100 (34)7. 1456 (3.5) 8. 0513 0.33.3
~15.236 x 0.2 -86
i 2.912 43
387.864 43
0
26" 1 50 1 2 8
1)9. == 1)10. — = 7- 11l = oo
(2.1)9 12 (2.1) 10 7 7 (2.1) 11 5 25
71 2 8
7 - —
7)s0 5 25
=49 no
1
2.4 d(2.5)12 11 H li
(2.4) and (2.5) 12. 7 ° 5 12
28,20
6 2 12
1 1
+— = +—
LICD=2¢2¢3elelel=12 _12 12
314
12
W2 1
12 12 6
3+ 1l = 41
6 6

Step-by-Step Solu _.




@2)14. 12 x 22 12 -
2 3% 5
5 1 5 4
. B
@3)15. 5«15 - D

4.3)16. 62.5% -
@3) °" 1o

(G6)17. - .

-16

yq
(4.2) 20. 4.20:5
4 x

20 100

2% _ 400

20 20

X = 20%

(2.4) and (2.6) 13. |s 7
LCD =5 e 7 =35

(4.4)18. 650% = 6.50 = 6.5
Wy

216
37l 1. 37— = b
5 7 35 35
2
gh L5 L 20 20
7 5 35 35
22
27—
35
> 42 2
A Y
5 5 5
1
RS
4 12
5
2
.
8

(4.4) 19. 479 = 7£&= 700%

(44)21. 0017 =1.7%
(&)

-by-Step Solutions




13.4 13.4 13.4 (4.2) 23. X 16.5

(3.6) 22. = —— = —— =335 — = —
é&% 0.40 0.4 72 100
- L6 x _ 1188
0.4)13.4.0 M6 100
VY x = 11.88
14
-12
20
-20
0
1 210 35
4.2) 24. Change 33— t . . = ——
(4.2) ang 5 foan (4.2) 25 . 100
improper fraction. Lyex 21,000
s 35
331 B 100 125
3 3 X = 600
100
453
x 100
100
——x = 4,500
3
1 1 45
3, w6 . 4500 | 3
I A
x = 135
1
(4.2) 26. > ; OR Change to Decimals
4 1oo 1.os %.o0s
5 2 5
4 95 X%
gt®g* 100 0.8 100
L P besx 50
LA AV S A ] oF 0.8
14/ /5/1 1/2/ 1 4’2 X = 62.5%
X = 12s = 62-%
2

(5.4) 27. (x’— 5) — (—4x%+ Bx — 1)

5 m
(X' -5) - 1(-4x"+ 5x - 1)

X €+ ax’-5x €D

5x° - 4 - 5x

Step-by-Step Sol




(3.7) 33. 846

423

a.

LCD =

o= »|—= 0|=

~
(6.1)28. —-2v +4 = -8 (6.4)29. 5m + 8 = 3(m + 4)
=4 = -4 Sm + 8= 3mM +12
lLzv . -12¢ -3m = -3m
22 ST 2m +§ = 12
v=6 -8 = -8
tzm 4
12 2
m =
A A
(6.4)30. 4(x — 9 + 12 =-2(x — 6)
4x - 36 + 12 = -2x + 12
4x - 24 = -2x + 12
+2X = $2X
bx —29 = 12
27 = +24
ox 26
15 41
X = 6
3 0.375
(3.7)31. a. 0.570 b. 0.500 (3.7)32. a. = =
0.507 0.507 8~ 8J3.000
0.572 0.570 %a
0.500 0.572 -56
c. 0.5 0.507 0.57 0.572 _‘,i?,
)
b. 0.350 < 0.375
3
. 0.3 —
c S < 3

©e2e02e]lee3 =24

3 4 6

R
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SOLUTIONS

_ Pretest for Household Measures

Sections 7.1 and 7.2

5
1. 40 oF. L zlpounds
Y A
2. 45 Lz 48 inches
1 1 57
3. 3% o lat 3. llquarfs
1 2pfl 2 2
5
4. er’fa{ . CLE 5tablespoons

e

5. —25}{' o Lyd 25 Slyards
1 3gfl 3 3

36/? . 1fl. oz.
1

= 3fluid ounces

12

. 5,000 bS.  lton 5

1
— = 2—tons
2

1 2e00m< 2

17 gl , 5:280Ft.

1 1 gf’

Section 7.3

= 89,760 feet

93%.851-4{. 2T,
" ledp  1f-07.

= 48tablespoons

1

J‘»/S’y{ lﬂ(- 1gal.
10. o o
1 lz’pf( l#/g(

= lgallon

Step-by-Step Sol




7.1 Practice Length Conversions

. 9t AL 108 inches
1 £+
72 if. o lff' = 6feet
1 A
Am | 5280t 21,120 feet
1 1.
2
. 6. o Lyd 2yards
1 s

9240 5 imi. 924

= —— = 1.75 miles
szsm;(, 528
. 430 #. , lvd. 430 1431yards
1 3 3 ?
10
. 120 jA . 17;(- = 10feet
1 A
18pm(_ . 5,280 ft = 95,040 feet
1 1 pi
a2 . o 12I%_ Codinches
1 H£.
2 1y

— — e —— =1lyards
N

M & 2,160feet

&
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792
7920 . imi. 792
12. . = — = l.5miles
(s 5280 S, 528

13. 30 A o 12in. _ 360inches
1 1.
231
14. 693 A. o Lvd. 231yards
1A
5 .
15, 2006 a2 feet
1 Ak 2 2
1. 10 gl o 5280Ft. o 800feet
1 1 1.
2,772
22770 # 1mi. 2,772
- : - = 5.25mil
: Szam% e miles

29 vd. .
1, 2008 e

19. 10 4. o Lyd. 10 3l yards
1 3pf. 3 73
20. 1.25 prff. L S2B0Ft et
1 1.
7.2 Practice Weight Conversions
2
1. 22 of. LT 2 pounds
1 ly{ 9.
315. . 16 oz.

2. = 48 ounces
1 1)6.

Step-by-Step Sol




> = 5,000 pounds

}50’6}10/.. 1ton
1 MMM

5
= — = 1.25 tons
q

5.25 }‘ . 16 0z.

1 1 6.

0.75 367 2,000 lb.
[

1 1 30

= 84 ounces

. Sllb. = 5.25 |b.
4

. %ton = 0.75 ton = 1,500 pounds

: = 0.75 pound
q

.25 )b. 6 0z.
! }‘ . 160z = 20 ounces

. 1l|b = 1.25b.
4

4 ter’s , 2,0001b.
| 1 367

= 8,000 pounds

° = 10 tons
1 | 34000 Lb.
9
€
. 44 o L e = 9 pounds
1 ¥ oA

l#’
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14.15;[5,90‘6}5.. 1ton =E=7l*°ns
1 3000 . 2 2

1
15. 16 oF. LT 1 pound
1 M A

1.5 teofs , 2.0001b.

16. 1% tons = 1.5 tons = 3,000 pounds

1 1 367
7
#
17. 2 of. Lo = 7pounds
1 Y6 ot
1»‘4’
114966 }5 1ton 1

18. J = —ton
1 2000 . 2

16 toris , 2,000 lb.
1 1 367

20. 55 % . ooz = 88 ounces
1 1)6.

19.

= 32,000 pounds

7.3 Practice Volume Conversions

6 . ., 3fsp-

= 18 teaspoons
1 I

20 gft. .
2. 9{ ° 2pt = 40 pints

1 13(

4 . 4 qt.

1 .1,4(.

= 16 quarts

Step-by-Step Sol




. M ° sat = 24 quarts
1 gt

?2’7'}9{ 1T,

= 9 tablespoons
1 3 paf-

. 1
= = 5—gallons
1 4«9{( 2 29

fsp. 1T

= 3 tablespoons
3 -

" = 32 fluid ounces

7cups gt
cup

79"{- l% o Laf -Z-lzquaris
200 2pf 4 4
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14.

10 gal. .

1

1o,«f. }{ 2 pt.

_ G Pt
gal.

1

= 80 pints

i i

15. 8 fl. oz. . pt.
1 fl. oz.
1
& peor. 1o ipth. L it
1 g;w( 2}«4)? 2
16. 1l cups = 1.5 cups 1.5 cups e — o A=
1 cup

17.

18.

15;,«{ s;ko/. 27.

1

= 24 tablespoons

1oap 1 flot.

32 fl. oz. pt.

—_— e o —
1 fl. oz.

.a—,a-eo/. 1o 1pt. R
1 x,u/z 2 gufS

160 cups I qt.
1 cup

"I

° = 40 quarts
1 2z sups  zpfl
32T. cups
e — & —
1 T.
2
F 15%z. lcup
° ° = 2 cups
L r 2 12

3qt. o, Cups

l

Step-by-Step Sol




7.4 Chapter Test for Household Measures
Sections 7.1,7.2,and 7.3

1 5k. 3 tsp.

= 15 teaspoons

1T.
° = 6 tablespoons
1 S

oo 1qt

9 1
= — = 4—quarts
2 Zq

3.5 tors , 2,000 b.
o 1 307

4.6 pfl. 5,280 ft.

1 1 pff.

= 7,000 pounds

= 24,288 feet

7
'M{lnﬁ.. 1 cup =%=1%cups
8 Btz
1
269 .
. Mﬁ.’. 1 mi. =§mile

1 zmszﬁiﬁ
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11.

= 6 tablespoons

3

6 of .
12. g9, teal 3 llgallons
1 }kﬂ/ 2

13. 1.5 M 16 oz.

) ° l}‘. = 24 ounces
27
14. 81 A, .ly_d. = 27yards
.

1
4 oz lewp 1
15. ° = —cup
1 8z, 2

16. 1219’{ 2pt-

= 24 pints
S

17. 3% feet = 3.5 feet

3.5 #£. Jzin o
1 1 56,
Section 7.3
18. 4 pt. . . fl. oz.

4 ﬂ’ 2 }‘*P/ BFl- 0Z- 4 Fluid ounces
1 1 g

Step-by-Step Sol_




RY ST

2.51l. oz. tsp.
. L] °
fl. oz.

1
2.5 .

Lot 277 3tsp.
1 1 fLoz. 1%

20

= 15 teaspoons

-by-Step Solutions




_ Pretest for the Metric System

Section 8.1

1. 52.467 « 100 = 52.46.7 = 5,246.7
oY

2. 897.2 + 10,000 = .0897.2 = 0.08972
Uy

Section 8.2

3. 1kg = 1,000 g

4. 1 mm = 0.00l m

5. 1g = 1,000,000 mcg

Sections 8.3 and 8.4

6. 75,000 g = 75 kg 75.000 = 75
- A\
7.5 m = 500 cm 5.00. = 500
— (O

8. 1.4 m = 1,400 mm 1.400. = 1,400
— VI

0.0345

9. 345 mg = 0.0345 g  .034.5
I YUy

0.0053

10. 53 mL = 0.0053 L .005.3
- A\

8.1 Practice Multiplication and Division by Powers of 10

1. 3.46 « 100 = 3.46. = 346
(O
2. 45.61 = 1,000 = .045.61 = 0.04561
RRAY

3. 784 + 100 = .78.4 = 0.784
Wy

Step-by-Step Solu




. 0435 .10 = 35 = 4.35

0.4.
)

. 1.54 + 10,000 = .0001.54 = 0.000154
R

. 4.1782 - 1,000

4.178.2 = 4,178.2
808
167 =10 = 16.7.= 16.7
A\
. 16.493 + 100 = .16.493 = 0.16493
WY

. 0.00615 « 10,000

0.0061.5 = 61.5
RS

18.6

. 18610 =1.8.6
%
. 20.57 « 100 = 20.57. = 2,057
5%
. 73.85 + 1000 = .073.85 = 0.07385
A\

. 0.38 « 1,000 = 0.380. = 380
(OO 08

. 1671+ 10 = 15.7.1 = 15.71
A\

. 169.9 =+ 10,000 = .0169.9 = 0.01699
U
. 0719 10 = 0.7.19 = 7.19
\%

. 245 + 1000 = .024.5 = 0.0245
YUY

. 7.4 10,000 = 7.4000. = 74,000
SIRS

. 38.2+100 = 38.20. = 3,820
V.5

. 10.413 + 10,000 = .0010.413 = 0.0010413
ULy

-by-Step Solutions




8.2 Practice Metric System Basics

1.

2.

3.

10.

11.

12.

13.

deca = da
milli = m
centi = ¢
. kilo = k
. micro = mc
. 1
. centl = 0.01 or —
100
. kilo = 1,000
micro = 0.000001 or ————
1,000,000
. milli = 0.001 or
1,000
(g)or mg
g=19 mg = 0.001g
19 > 0.0019g

Gram is larger.

g or
9

=19 kg =1,0009
19 < 1,0009
Kilogram is larger.

mcg or(g)

1mcg = 0.000001g g=1g
0.000001g < 19
Gram is larger.

[ or mm
m=1m 1mm = 0.001lm
lm > 0.001lm

Meter is larger.

Step-by-Step Sol




@

lkm = 1,000m m=1m
1,000m > Im
Kilometer is larger.

. mL or(D

ImL = 0.001L L =1L
0.001L < 1L
Liter is larger.

. M or cm

m=1m 1lcm = 0.0lm
1m > 0.0lm
Meter is larger.

. 108 = 1,000

. 1076

0.000001 or ———
1,000,000

19. 1073 = 0.001 or

1,000

20. 106 = 1,000,000

8.3 Practice Metric Units Used in Nursing

. 1 meteris a little longer than a yardstick.

centimeter is the approximate diameter of a dime.

gram is the weight of a paper clip.

milligram is the weight of a pinch of salt.

millimeter is the approximate thickness of a CD.

kilogram is the weight of slightly more than a quart of water.

milliliter is approximately one drip from a faucet.
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8. 1g = 1,000 mg

9. 1,000g = 1 kg

10. 0.000001g = 1 mcg
11. Tmg = 1,000 mcg

12. 1'km = 1,000 m

13. 1,000,000 mcg = 1 g

14. Tm = 100 cm

15.1000mL = 1 L
16. Tmg = 0.001 g
17. Tm = 0.001 km
18. Tmm = 0.1 cm
19. 1000mm = 1 m

20. Tcm = 0.01 m

8.4 Practice Converting Units in the Metric System

1. 12m = 1,200 cm Meters are larger than centimeters, so multiply.
Im = 100cm
100 = 102
12.00. = 1,200
(2

2. 34.6 g = 34,600 mg Grams are larger than milligrams, so multiply.
19 = 1,000mg
1,000 = 103
34.600. = 34,600
YN

Step-by-Step Solu




3. 48 mm = 0.048 m Millimeters are smaller than meters, so divide.

1,000mm = Im
1,000 = 103
.048. = 0.048
VY

75 mcg = 0.075 mg Micrograms are smaller than milligrams, so
1,000mcg = 1mg divide.

1,000 = 103
.075. = 0.075
YUYy
. 736mg = 0.735 ¢ Milligrams are smaller than grams, so divide.
1,000mg =19
1,000 = 103
.735. = 0.735
Yy
2 mL = 0.002 L Milliliters are smaller than liters, so divide.
1,000mL =1L
1,000 = 103
.002. = 0.002
VY
7. 0.3 m= 3200 mm Meters are larger than millimeters, so multiply.
Im = 1,000mm
1,000 = 103
0.300. = 300
YIS

73 kg = 73,000,000 mg  Kilograms are larger than milligrams,
1kg = 1,000,000mg so multiply.
1,000,000 = 10
73.000000. = 73,000,000
RIS

9. 34L=3400mL Liters are larger than milliliters, so multiply.
1L = 1,000mL
1,000 = 103
3.400. = 3,400
(5,554
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10. 6.4cm = 0.064 m

100cm =1m

100 = 102
.06.4 = 0.064
vy

11. 7,480 g = 7.48 kg
19 = 1,000 kg
1,000 = 103
7.480. = 7.480°= 7.48
VY

12. 536 cmd = 536 mL
lem3 = ImL

13. 2 mcg = 0.002 mg
1,000mcg = 1mg

1,000 = 103
.002. = 0.002
Yty
14. 528 cm = 5.28 m
100cm = 1m
100 = 102
5.28. = 5.28
oy

15. 50 L = 50,000 mL

1L = 1,000 mL
1,000 = 103
50.000. = 50,000
I

16. 0.54 g = 540 mg

19 = 1,000mg
1,000 = 103
0.540. = 540
YRS

17. 12 mg = 12,000 mcg

1mg = 1,000mcg
1,000 = 103
12.000. = 12,000
I

Centimeters are smaller than meters, so divide.

Grams are smaller than kilograms, so divide.

Cubic centimeters and milliliters are equal.

Micrograms are smaller than milligrams, so

divide.

Centimeters are smaller than meters, so divide.

Liters are larger than milliliters, so multiply.

Grams are larger than milligrams, so multiply.

Milligrams are larger than micrograms, so
multiply.

Step-by-Step Sol




18. 2.27 mL = 0.00227 L  Milliliters are smaller than liters, so divide.

1,000mL =1L
1,000 = 103
.002.27 = 0.00227
)
19. 25 mm = 2.5 cm Millimeters are smaller than centimeters, so
10mm = lcm divide.
10 = 10!
2.5. = 2.5
7

20. 896 g = 896,000 mg Grams are larger than milligrams, so multiply.
19 = 1,000mg
1,000 = 103
896.000. = 896,000
\\59)

8.5 Chapter Test for the Metric System
Section 8.1

1. 27.45 « 1,000 = 27.450. = 27,450
YIS

2. 023 =10 = 3 = 0.023

.0.2
A\

3. 15.642 « 100 = 15.64.2 = 1,564.2
R

4. 9.1 + 10,000

.0009.1 = 0.00091
YRR

Section 8.2

5. kilo has a value of 1,000
6. centi has a value of 0.01
7. milli has a value of 0.001

8. micro has a value of 0.000001
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Sections 8.3 and 8.4

9. Tem® = 1 mL

10.

11.

12.

13.

14.

15.

275 mcg = 0.275mg
1,000mcg = 1mg

.275. = 0.275

135mg = 0.13

1kg = 1,0009

2.500. = 2,500
(S5

569 mL = 0.569 L
1,000mL = 1L

Cubic centimeters and milliliters are equal,

Micrograms are smaller than milligrams,
so divide.

Milligrams are smaller than grams, so divide.

Centimeters are larger than millimeters,
so multiply.

Milligrams are larger than micrograms,
so multiply.

Kilograms are larger than grams, so multiply.

Milliliters are smaller than liters, so divide.

Step-by-Step Sol




0.8 mcg = 0.0008 mg  Micrograms are smaller than milligrams,
1,000 mcg = 1 mg so divide.
1,000 = 103

.000.8 = 0.0008
YUY

6.37 mL = 0.00637 L Milliliters are smaller than liters, so divide.
1,000mL =1L

1,000 = 103

.006.37 = 0.00637

WAy

. 56009 = 5.6 kg Grams are smaller than kilograms, so divide.
1,0009 = 1kg
1,000 = 103
5.600. = 5.600 = 5.6

A\

3.2L = 3,200 mL  Liters are larger than milliliters, so multiply.
1L = 1,000mL
1,000 = 103

3.200. = 3,200
[S45,C

0.3 g = 300,000 mcg Grams are larger than micrograms, so
1g = 1,000,000mcg  multiply.
1,000,000 = 10

0.300000. = 300,000
RIS
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Basic Unit Conversions for Household
and Metric Measures

Section

(83) 1. Tm = 100 cm (7.3)11. 2T.= 1 floz
(7.2) 2. 1ton = 2,000 Ib. (8.3)12. 0.001g= 1 mg
(7.3) 3. 1cup = g fl.oz. (7.1) 13. 1yd. = 3 ft
(8.3) 4. 1kg = 1,000 g (7.2) 14. 1lb. = 16 oz
(71) 5. 12in.= 1 ft. (8.3) 15. 1,000,000mcg = 1 g
(7.3) 6. 1T.= 3 tsp. (7.3) 16. 1gal. = 4 gt
(83) 7.1000mm= 1 m (8.3)17. 27cm® = 27 mL
(7.1) 8. Tmi. = 5,280 ft. (8.3)18. 1L = 1,000 mL
(83) 9.10mm = 1 cm (7.3)19. 1pt. = 2 cups
(7.3)10. 2pt. = 1 qt (8.3) 20. Tmcg = 0.000001 g

Step-by-Step Soluti




SOLUTIONS

Practice Test 2
Performing Household
and Metric Conversions

Section

(7.1) 1.

(7.3)

(7.3)

(7.1)

(7.3)

(7.3)

(7.1)

(7.3)

(7.3)

(7.3) 10.

Bifly{ ° ;;:‘ = 7 feet
. .
31p{ ° —2 cups = 62 cups
1 19/.
2960 . 4;{{‘ R AL pints
1 1gel 1gd
41% ° 3ft. = 123 feet
1 1}4(
3)4? 1fLoz.  lcup 3 -
'REY A .28'% Ty
8 S . 8fl. oz. = 24 fluid ounces
1 1}6
2 .
%6}( ° L. = 2 miles
1 | 5280 3
8fkoz.  2T.

= 16 tablespoons

1 gt

2.5 gf.
. 2l qt. = 2.5q¢. A/ o dcups 10cups
2 1 197
6 gal. .
—— o 4at = 24 quarts
1 1 gaf.

-by-Step Solutions




7311, 296, 2ot

¥4

a1z 175 12in

1 .l}f{

(7.3) 13, MUt ofpr
! 8’),0/. 2 upS

3
(7.3) 14. 9sp. 1T

L]
Lo

(7.3) 15, 2P0 | 287C Loz
1 1% l}d{

(7.2) 16. 13teris  2.0001b.

= 4 pints

= 204 inches

L
PR

= 3 tablespoons

= 32 fluid ounces

= 26,000 pounds
1 " 1A ’
5
¥ 1§07z
(7.3)17. 1'6_ o )(( = 5 fluid ounces
1 IZ//T{

yq
ans 2R e
1 ¥

1
7319, S l,wf ot

(7.2)20. 4% .

9
(7.3) 21. ¥8 P'{ 1qt

2 . .
(7.3) 22. S*'Tg . 8fl.oz. _

Step-by-Step Sol




9
144 of,  1lb.

= 9 pounds
74

4
fl07.
(7.3) 24. # )l’ﬁ o Py cups
& Bt

6

31680 1 mi.
7.1) 25. .
(7.1) 1 15,:8’0;{

27
(1.3) 26. 54 gugs | 1pt. = 27 pints

1 I/Z/yp{-

(7.2) 23.

= 6 miles

1 1p£,

15
. 1F
(7.1) 28. o L 15 feet
1 KA.
7
(7.3) 29. gt | tsal 7 gallons
1 l#’gf

6F7 3 tsp.

(7.3) 30. :

= 18 teaspoons

2 17
(7.3) 31. Joi. a2t

. = 4 tablespoons
1 1§07,

(a3y32. 490 2 2w

1 .lﬂ(.l%:wcups

17

34600 ). 1ton
7.2) 33. o
(7-2) 1 | 2000 45’

= 17 tons

0.875 p¥. 2 cuf? Con
(7.3) 27. %pt. = 0.875pt. 28 S o 8fl.oz

5o

= 14 fluid ounces

-by-Step Solutions




(8.4) 34.

(8.4) 35.

(8.4) 36.

(8.4) 37.

(8.4) 38.

(8.4) 39.

(8.4) 40.

(8.4) 41.

46.8 m = 4,680 cm
Im = 100cm
100 = 102

46.80. = 4,680
oy

3.162 kg = 3,162 g
1kg = 1,0009
1,000 = 103
3.162. = 3,162
YV

27 mm = 0.027 m
1,000mm = 1m

1,000 = 103
.027. = 0.027
A\
426 mcg = 0.426 mg
1,000mcg = 1mg
1,000 = 103
.426. = 0.426
WAy

3.82L = 3,820 mL
1L = 1,000mL
1,000 = 103
3.820. = 3,820
\O, &, 53

98.6 cm = 986 mm
lcm = 10mm
10 = 10!
98.6. = 986
\&)
75 mL = 75 cmd

ImL =1cm?3

0.568 g = 568 mg
19 = 1,000mg
1,000 = 103
0.568. = 568
YV

Meters are larger than centimeters, so
multiply.

Kilograms are larger than grams, so
multiply.

Millimeters are smaller than meters, so
divide.

Micrograms are smaller than milligrams,
so divide.

Liters are larger than milliliters, so
multiply.

Centimeters are larger than millimeters,
so multiply.

Milliliters and cubic centimeters are
equal.

Grams are larger than milligrams, so
multiply.

Step-by-Step Sol




(8.4) 45.

(8.4) 46.

(8.4) 47.

(8.4) 48.

(8.4) 42.

(8.4) 43. 5,300 mL

(8.4) 44.

0.014 g = 14,000 mcg
19 = 1,000,000mcg
1,000,000 = 108
0.014000. = 14,000
IS
=53L

1,000mL = 1L

1,000 = 103

5.300. = 5.300 = 5.3
A\

5,296 mm = 529.6 cm

10mm = Icm
10 = 10!
5§29.6. = 529.6
()
13 mg = 0.013 g
1,000mg = 1g
1,000 = 103
.013. = 0.013
VY
294 g = 0.294 kg
1,0009 = 1kg
1,000 = 103
.294. = 0.294
VY
42.8cm = 0.428 m
100cm = 1m
100 = 102
0.42.8 = 0.428
o

0.328 m = 328 mm

Im = 1,000mm

1,000 = 103
0.328. = 328
I

Grams are larger than micrograms,
so multiply.

Milliliters are smaller than liters, so
divide.

Millimeters are smaller than
centimeters, so divide.

Milligrams are smaller than grams, so
divide.

Grams are smaller than kilograms, so
divide.

Centimeters are smaller than meters, so
divide.

Meters are larger than millimeters, so
multiply.

-by-Step Solutions




(8.4) 49.

(8.4) 50.

(8.4) 51

(8.4) 52.

(8.4) 53

(8.4) 54.

.00

5cm3 =5 mL Cubic centimeters and milliliters are
lcm3 = 1mL equal.
. 0.25mg = 250 mcg Milligrams are larger than micrograms,

1mg = 1,000mcg so multiply.
1,000 = 103

0.250. = 250
VI

0.0975 mcg = 0.0000975 mg Micrograms are smaller than
1,000mcg = 1mg milligrams, so divide.

1,000 = 103

0.000.0975 = 0.0000975
VY

. 0.825m = 82.5 cm Meters are larger than centimeters, so
Im = 100cm multiply.
100 = 102
0.82.5 = 82.5
(o
45cm3 = 45 mL Cubic centimeters and milliliters are
lem? = 1mL equal.

(8.4) 55.

(8.4) 56.

1,000,
2.0000

27 mg = 0.027 g Milligrams are smaller than grams, so
1,000mg = 1g divide.
1,000 = 103
.027. = 0.027
A\

10 mcg = 0.00001 g Micrograms are smaller than grams,
1,000,000 mcg
1,000,000 = 10

19 so divide.

0010. = 0.00001

2 g = 2,000,000 mcg Grams are larger than
19 = 1,000,000 mcg micrograms, so multiply.

000 = 108

00. = 2,000,000

Step-by-Step Solu




(8.4) 57. 37 cm = 370 mm

493.000. = 493,000
YRS

(8.4)59. 2.92kg = 2,920 g

1kg = 1,0009
1,000 = 103
2.920. = 2,920

YIS

(8.4) 60. 508 mMm = 0.508 m
1,000mm = Im

1,000 = 10°
.508. = 0.508
[y

Centimeters are larger than millimeters,

1lcm = 10mm so multiply.
10 = 10!
37.0. = 370
\&)
(8.4) 58. 493 L = 493,000 mL Liters are larger than milliliters, so
1L = 1,000mL multiply.
1,000 = 103

Kilograms are larger than grams, so
multiply.

Millimeters are smaller than meters, so
divide.

-by-Step Solutions




—. Roman Numerals

In this appendix, we will review:
seven basic symbols
reading and writing Roman numerals

Nursing students must be able to interpret Roman numerals. Occasionally,
doctors use Roman numerals for indicating the quantity of a medication
on their written orders or prescriptions.

The Roman system uses seven symbols to represent whole numbers.

Li=1
V,v=5

X, x=10
L,1=50
C,c=100
D, d =500
M, m = 1,000

In nursing, i for 1, v for 5, and x for 10 are the most commonly used
numerals. The lowercase (i, v, x) is used more often than the uppercase
(I, V, X).

Using definite rules, the seven basic numerals can be combined to repre-
sent other numbers. These same rules apply to both reading and writing
Roman numerals.

Rule 1: When a smaller numeral follows a larger numeral, add the two
numerals. For example:

vi=6 5+1=6
xv=15 10+5=15
xvi=16 10+5+1=16
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Rule 2: When a numeral is repeated, add the numerals. However, a
numeral is never repeated more than three times. For example:

ii=2 1+1=2
viii = 8 5+1+1+1=8
xxiii = 23 10+10+1+1+1=23

These three Roman numerals are never written twice because the
resulting value would equal one of the basic symbols:
x =10, do not use vv (5+ 5 =10)
¢ =100, do not use 1l (50 + 50 = 100)
m = 1,000, do not use dd (500 + 500 = 1,000)

Rule 3: When a smaller numeral is in front of a larger one, subtract.
Remember, a numeral cannot be repeated more than three times; there-
fore, subtraction is used to represent 4s and 9s. For example:

iv=4 5—1=4
ix=9 10—-1=9
xc =90 100 — 10=90

Rule 4: When a smaller numeral is between two larger numerals, sub-
tract the smaller numeral from the larger numeral to the right. For
example:

Xiv = 14 10+4(5—-1)=10+4=14
Xxix = 29 (10+10) + (10 — 1) =20+9=29
xliv = 44 (50 — 10)+ (5 — 1) =40+ 4 =44
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=eix B Temperature Conversions

In this appendix, we will review:
Fahrenheit and Celsius temperatures
the basis for the conversion formulas
temperature conversion formulas

Two measures are predominantly used for reading temperature:
(F) is used in the United States and (C) is used in most other
countries. Celsius also may be referred to as As the prefix
indicates, this measure is part of the metric system.
These three thermometers show benchmark temperatures that are
equal in the two scales.

CELSIUS FAHRENHEIT ~ CELSIUS FAHRENHEIT ~ CELSIUS FAHRENHEIT
@:— 220° @) 220° m 220°
100°| E 100°— 210° 100°%082 2o 212°
90°— 90°] 200 90°— 200
190° E-190°
80°—| 80°—| 180° 80°—| E-180°
170° E-170°
70° 70°] 160° 70° - 160°
150° E-150°
60°— 60°— 140° 60°— ; 140°
130° E-130°
50°—] 50°—] 1207 50°—| E 1200
110° E-110°
40°| 40°| 40°| E
37° E-100° 9g go E-100°
30°—| 30°—| E-90° 30°] E90°
E—80° E-80°
20°— 20°— E—70° 20°— E-70°
E—60° - 60°
10°— 10°— E-50° 10°— E-50°
E-40° E-40°
0°=—e2 32° 0°— E-30° 0°— E_ 30
E—20° E-20°
-10° -10°— E o -10° E 100
20°— E -20°— O -20° £ °
Q -10° F—-10° -10°
&) Q) ©)
Water Freezes Normal Body Temperature Water Boils

329



The freezing temperature for water is 32°F and 0°C.
The boiling temperature for water is 212°F and 100°C.
Normal body temperature is about 98.6°F and 37°C.

Fahrenheit temperatures are always larger numbers than Celsius
temperatures.

The conversion formulas for Fahrenheit and Celsius are based on these
considerations:

« If you compare the two scales at the freezing points 32°F and 0°C,
the difference between the two is 32.

« If you compare the two scales at the boiling points, the Fahrenheit
scale rises 180° from freezing to boiling (212° — 32° = 180°), and
the Celsius scales rises 100° from freezing to boiling (100° — 0° =
100°). The scales are rising at a different rate, which is shown by
these ratios:

Change in Fahrenheit _ 180 _ 9 Change in Celsius 100 _ 5

Change in Celsius 100 5 Change in Fahrenheit 180 9

To convert from Fahrenheit to Celsius, use this formula:
5
=—(F-32)
9
These are the steps for converting from Fahrenheit temperature to

Celsius:

1. Substitute the Fahrenheit temperature for the letter F in the
formula.
2. Subtract 32 from the Fahrenheit temperature.

3. Multiply the difference by g .
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Example 1: Convert 86° Fahrenheit to Celsius.
STEP 1. Substitute 86 for the letter F in the formula 5

C=_(F-32
9( )

C=§(F—32).
&

5
C=-(86-32)
9

STEP 2. Perform the operation in parenthesis first.

5
Subtract: 86 — 32 = 54. = — (54)
STEP 3. Write both terms in fraction form, cross 5 sq
cancel, multiply, and reduce the answer. C=—-
9 1
The answer is 86°F = 30°C. C = 30

To convert from Celsius to Fahrenheit, use this formula:

f=2C+32
5

These are the steps for converting from Celsius to Fahrenheit.

1. Substitute the Celsius temperature for the letter C in the
formula.

2. Multiply the Celsius temperature by g .
3. Add 32 to that product.
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Example 2: Convert 17°C to Fahrenheit.

STEP 1. Substitute 17 for the letter C in the 9
formula F :gC + 32. 5
9
f=-(17) + 32
5
STEP 2. Write 17 in fraction form. 9 17
F=|-x—|+32
5 1
STEP 3. Perform the operation in parenthesis 153
first. Multiply the fractions. f = + 32
STEP 4. Change the improper fraction to a f = 30.6 + 32
decimal number.
STEP 5. Add 30.6 to the 32. f =626

The answer is 62.6°F.

Here is another method for performing temperature conversions. Let
us see how these conversions work by using a conversion we know: normal
body temperature (98.6°F equals 37°C).

If you are given °F, follow these steps:

1. Subtract 32.
2. Multiply by 5.
3. Divide by 9.
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Example 3: Convert 98.6° Fahrenheit to Celsius

STEP 1. Subtract 32. 98.6 - 32 = 66.6
STEP 2. Multiply by 5. 66.6 * 5 = 333
STEP 3. Divide by 9. 333 £ 9 = 37

The answer is 37°C.

The answer checks since 98.6°F = 37°C.

If you are given °C, follow these steps:

1. Multiply by 9.
2. Divide by 5.
3. Add 32.

Example 4: Convert 37° Celsius to Fahrenheit

STEP 1. Multiply by 9. 379 =333
STEP 2. Divide by 5. 333 + 5 = 66.6
STEP 3. Add 32. 66.6 + 32 = 98.6

The answer is 98.6°F.

The answer checks since 37°C = 98.6°F.
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Note: Page numbers followed by “t” and “t” indicate figures and tables, respectively.

Addends, 2

Addition
decimal numbers, 64-65
of fractions, 40-46
of percents, 108
of positive and negative numbers, 116-119
rewriting subtraction as, 120-123
solving equations with, 138-141
terminology of, 2
whole numbers, 2-3

Algebra
order of operations in, 128-131
terminology for, 127

Bar, as notation, 79
Borrowing from zero, 5
Borrowing numbers, 4-5
from whole number of mixed fraction, 50-52

Carrying numbers, 2
Coefficient, 127

Decimal number(s), 57-86
adding, 64-65
changing percent to, 106-108
changing to fraction, 77-78, 78f
commonly used equivalents for, 110t-111t
comparing, 81-82
comparing fractions and, 83-84
dividing, 72-77
multiplying, 68-72

335



Decimal number(s), continued
repeating, 79
rounding, 61-63, 61f
subtracting, 65-68
Decimal point, 64
placing of, 591, 60f
Denominator, 18
least common, finding, 34-39
Digits, 58
Distributive property, 132-133
Dividend, 10
Division
decimal numbers, 72-77
estimating in, 12-13
of fractions, 30-34
long, 10-12
of positive and negative numbers, 125-126
by powers of 10, 194-196
of problems with percent sign, 108-110
solving with equations, 142-147
terminology of, 10
whole numbers, 9-13
Divisor, 10
Dots, as notation, 80

Equations, 137-166
with multiple variables, 155-164
solving with addition/subtraction, 138-141
solving with multiplication/division, 142-147
two-step, 148-154
Estimation, use in division, 12-13
Exponents, 127. See also Powers of 10
Expression, 127

Factors, 6

Fraction(s), 17-56
adding, 40-46
changing decimal number to, 77-78, 78f
changing percent to, 100-101
changing to decimal number, 78
changing to percent, 101-102
commonly used equivalents for, 110t-111t
comparing, 82-83
comparing decimal number and, 83-84
cross canceling, 25-26
dividing, 30-34
equivalent, 23

forming, 41-43
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finding least common denominator, 34-39
greatest common factor, 25
improper
changing mixed number to, 20
changing to mixed number, 19-20
lowest term (reduced form), 20-21
multiplying, 24-29
placing negative sign in, 151-153
reducing, 21-23
subtracting, 46-53
terminology of, 18-19

Gram, 202
commonly used measurements, 202f
equivalents of, 202t

Greatest common factor (GCF), 25

Household measures, 175-190
for length, 176-179
for volume, 184-188
for weight, 180-183

Least common denominator (LCD), finding, 34-39
Least common multiple, 34
Length
household measures for, 176-179
metric units of, 201
unit multipliers for, 177t
Like terms, collecting, 127-128
in equations, 155-156
Liter, 203
commonly used measurements, 203f
equivalents of, 203t

Meter, 201
commonly used measurements, 201f
equivalents of, 201t
Metric system, 191-212
converting units by considering size of unit, 206-208
converting units by visualizing metric line, 205, 206-208
derivation of measures, 197t
history of, 197
prefixes in, 197-199, 198t, 199f, 209f
units used in nursing, 201-204
use of, 197
Minuend, 4
Mixed numbers, adding, 44-45
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Multiplicand, 6
Multiplication
of decimal numbers, 68-72
of fractions, 24-29
notation for, 36
of percents, 108
of positive and negative numbers, 124, 126
by powers of 10, 192-194, 196
of problems with percent sign, 108-110
solving with equations, 142-147
terminology of, 6
use of parentheses in, 132
of whole numbers, 6-9
by zero, 8
Multiplier, 6

Negative numbers, 115-136
adding, 116-119, 117f
dividing, 125-126
multiplying, 124, 126
subtracting, 120-123
sum of positive number and, 118f, 119f
visualizing, 116f
Notations
bar, for repeating pattern in decimals, 79
for fractions/division, 18
less than/greater than, 83
for multiplication, 36
three dots, for and so forth, 80
for variables, 90
Number line, 116f
Numerator, 18

Parentheses, use in multiplication, 132
Percent(s), 93-114
changing decimal number to, 105-106
changing fraction to, 101-102
changing ratio to, 103-104
changing to decimal, 106-108
changing to fraction, 100-101
commonly used equivalents for, 110t-111t
performing computations with % sign, 108-110
proportion, 93-99
Place value system, 58-61
place value names, 77f
placing of decimal point, 59f, 60f
understanding, 59f
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Positive numbers, 115-136
adding, 116-119, 117f
dividing, 125-126
multiplying, 124, 126
subtracting, 120-123
sum of negative number and, 118f, 119f
visualizing, 116f

Powers of 10, 192t
division by, 194-196
multiplication by, 192-194

Prime numbers, 35

Product, 6
partial, 7

Proportions. See also Ratios
conditional, 89
cross multiplying, 89
percent, 93-100
steps for solving, 89-93
terminology of, 88

Quotient, 10
rounding of, 74-77

Ratios, 88. See also Proportions
changing to percent, 103-104
Reciprocals, 30-34
Remainders, 10
Roman numerals, 327-328
Rounding
of decimal numbers, 61-63, 61f
of quotients, 74-77

Subtraction
decimal numbers, 65-68
of fractions, 46-53
of percents, 108
of positive and negative numbers, 116-119
rewriting as addition, 120-123
solving equations with, 138-141
terminology of, 4
whole numbers, 4-6
Subtrahend, 4
Symbols. See Notation

Temperature conversions, 329-334
10, powers of, See Powers of 10
Terms, in algebra, 127-128
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Unit multipliers
for length, 177t
using, 180, 184
for volume, 185t
for weight, 180t

Variables
in algebra, 127
in equations, 138
multiple, solving equations with, 155-164
in proportions, 89
Volume
household measures for, 184-188
metric units of, 203
unit multipliers for, 185t

Weight
household measures for, 180-183
metric units of, 202
unit multipliers for, 180t
Whole numbers, 1-16
adding, 2-3
dividing, 9-13
multiplying, 6-9
subtracting, 4-6

Zero
borrowing from, 5
dividing with, 34-35
multiplying by, 8
in multiplying decimal numbers, 69-71
as placeholder, 64-68
preceding a decimal point, 69-71
trailing, 81
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