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Pre-Test

10.

11.

12.

13.

14.

15.

4

. Write 25 out of 100 as a percent.

. Change 3 into a percent.

Level 2 Book 5
Percents

. Write 7% as a fraction.

Write 7% as a decimal.

Change .6 into a percent.

What is 100% of 650¢

What percent of 150 is 60?2

What is 20% of 2602

$138 is 60% of what amount?

In each question below, you are given two facts.
The third fact is missing.

For each question, circle the word that tells which fact is missing.

a. What is 75% of 2007 part  whole
b. 150 is 75% of what number? part  whole

c. What percent of 200 is 150¢ part  whole

What is 250% of 322

$3.15 is 5%% of what amount?

The price went from $2.50 to $2.25.
What is the percent of decrease?

percent
percent

percent

What is 125 increased by 40%?

The current price is $29.10.
This is 3% less than the old price.
What was the old price?

Pre-Test

s, All rights reserved.
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Answers for Pre-Test

1. 25%
7
2 . ﬁ
3. 60%
4, .07
5. 60%
6. 650
7. 40%
8. 52
9. $230
10. a. part
b. whole
c. percent
11. 80
12. %60
13. 10%
14. 175
15. $30
If you missed study
this guestion: these pages:
Tor2...... ... .. 7-10
3 11-12
4o, 13-15
I 16-18
bor7 .. ......... 22-27
e 28-32
9. 36-40
10 0. 0oL 41-42
L 43-45
12 000000 ... 46-51
13 52-56
Moo 57-60
15 o 61-64
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Math in Everyday Life

Not again! What are
we going to do?

The Cost-of-Living Index
increased 11.9% since April.

We are lucky. I heard
there was a 90%
chance of rain today.

SV vl
ﬁ £ '.

We see percents every day.

We use percents every day.

6 Introduction

ess. All rights reserved.
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1. Understanding Percents as Fractions

We see percents every day.

We learn to recognize common percents.
A store has a sale of 50% off.

We know it's a good bargain.

The radio says 90% chance of rain.

We know it's not a good day for a picnic,

But we also need to work with percents.

Suppose you take a test to renew your driver’s license.

There are 35 questions.

You need a score of 80% lo pass.

You need to figure out how many answers you must get right.

Or suppose that 301,284 people can vote in your city.
But only 45,193 people really do vote.

If you figure out that this is 15%, you know it was a poor turnout.

Before you can work with percents, you need to know how to do the following:

e change a percent to a fraction
¢ change a fraction to a percent
¢ change a percent to a decimal
e change a decimal to a percent

Understanding Percents as Fractions

7




Percents are a kind of fraction.
Let’s look at what you already know about fractions.

5 4 numerator

100 -—u denominator

You know that a fraction has a denominator and a numerator.
The denominator tells how many equal parts a whole thing is divided into.
The numerator tells how many of those equal parts the fraction stands for.

The fraction % {three-hundredths) stands for 3 of 100 equal parts.

Percents are a kind of fraction.

All percents start with a whole thing divided into 100 equal parts.
So, all percents have a denominator of 100.

But we do not write the denominator.

[nstead, we write a percent sign (%).

The percent sign stands for the denominator 100.

30, & The percent sign means a whole thing was divided into 100 parts.
(0]

T The number 3 means this percent stands for 3 of the 100 parts.

Three percent is the same as three-hundredths.

3
o/
3% = 100

This box was divided into 100 equal parts.
Then 3 parts were shaded.
3% of the box is shaded.

Here is how we write one hundred percent:
100%

We can change 100% to a fraction.

1
100% = 1o =1
1
You can see that 100% equals one.

100% stands for one whole thing.

8 Understanding Percents as Fractions

s55. Al rights reserved.
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This box was divided into 100 equal parts.

Then all 100 parts were shaded.

100% of the box is shaded.

The whole box is shaded,

Practice Changing Percents to Fractions

Example 1.

Example 2.

25% (twenty-five percent)

Twenty-five percent is the same as twenty-five hundredths.

25% = =

You can reduce the fraction %.
25 1

100 — 4

So, 25% = -

4

This box was divided into 100 equal parts.

Then 25 parts were shaded.
25% of the box is shaded.

You can see that 25% is % of the box.

50% (fifty percent)

Fifty percent is the same as fifty-hundredths.
— 20

50% = 100

You can reduce the fraction %

200 1

100 — 2
S0, 50% =

This box was divided into 100 equal parts.

Then 50 out of 100 parts were shaded.

50% of the box is shaded.

You can see that 50% is % of the box.

Understanding Percents as Fractions




Exercise 1

Write each number as a percent.
Then write it as a fraction over 100,
Reduce the fraction when possible,
The first one is done for you.

1.

10

Percent

Eight out of a hundred 8%

. Twenty-five out of a hundred

Seventy-five out of a hundred

Ten out of a hundred

One hundred out of a hundred

Ninety-nine out of a hundred

Seven out of a hundred

One out of a hundred

Understanding Percents as Fractions

Fraction
8 _ 2
100~ 25

Answers for Exercise 1 are on page 67.

235, Al rights reserved.
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2. Changing Fractions to Percents

When you work with percents, you will need to change fractions into percents.

just multiply the fraction by 41—?9*.

Then add a percent sign.

Suppose you need to change % to a percent.

Step 1. Multiply the fraction by '1%0*.
| 104 | “Hg-(l 20
1 0 _ 1 T 20
E % TS X == 20

1
Step 2. Put a percent sign next to the number.

20%

So, + =20%

Practice Changing Fractions to Percents

Example 1. Change - to a percent.

4
Step 1. Multiply the fraction by 11&.
25
1,100 _ 1 3680
S X T TR X 25

1

Step 2. Put a percent sign next to the number.

25%
So, 1; - 25%

Example 2. Change % to a percent.

- - 100
Step 1. Multiply the fraction by ~—.
100 _ 3 _
I x T = 4 X 1 = 75

i

Step 2. Put a percent sign next to the number.

75%

SO, % =75%

Changing Fractions to Percents

11




Exercise 2

Change these fractions to percents.

>
2 4
!

12 Changing Fractions to Percents

Answers for Exercise 2 are on page 67.

ss. All rights reserved.
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There is another way to look at percents.
Percents stand for “hundredths.”
You know that three percent is the same as three-hundredths.

3% = 130’
You can change the fraction %){) into a decimal.
Just divide the numerator (top number) by the denominator (bottom number).
3 .03
oo T 100G) 3.60

Remember what you know about decimals,
A two-place decimal is a “hundredth.”

.03 = three-hundredths
So, 3% = .03

Now you have three ways to show three out of a hundred:

0 3
3% 100 .03
three percent three hundredths three hundredths

Practice Changing a Percent into a Decimal
Here is a quick way to change a percent into a decimal.

Example 1. Change 25% into a decimal.

Step 1. Write the number.
But do not write the percent sign.

25
Step 2. Put a decimal point after the number.
25 =125.

Step 3.  Move the decimal point two places to the left.
(You are dividing by 100 when you do that.
To review dividing by 100, see Level 2 Book 4.)

25.= .25
S0, 25% = .25

Understanding Percents as Decimals

13




Example 2.

Example 3.

Change 50% into a decimal.

Step 1.

Step 2.

Step 3.

Write the number 50.
But do not write the percent sign.

50
Put a decimal point after the number.
50 = 50.
Move the decimal point two places to the left.

50, = .50

RoALS

You can drop the zero on the far right of a decimal.

D50 =5

S0, 50% = .50 or .5

Change 100% into a decimal.

Step 1.

Step 2.

Step 3.

Write the number 100.
But do not write the percent sign.

100

Put a decimal point after the number.
100 = 100.

Move the decimal point two places to the left.
1.3(3. =1.00=1

So, 100% =1

(100% equals one whole thing.)

14 Understanding Percents as Decimals
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Exercise 3-A

Change the percent into a decimal.

. 8%
2. 2%
3. 50%
4. 75%
5. 10%
6. 99%
7. 100%
8. 1%

Answers for Exercise 3-A are on page 67,

Exercise 3-B

Show each percent as a decimal.
Then show it as a fraction over 100. Reduce the fraction when possible.

Percent Decimal Fraction
1. 25% = 25 = A=
2. 50%
3. 75%
4. 10%
5. 20%
6. 60%
7. 80%
8. 100%

Answers for Exercise 3-B are on page 68.

Understanding Percents as Decimals
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4. Changing Decimals to Percents

To change a percent to a decimal, you moved the decimal point two places to the left.
(You were dividing by 100.)

To change a decimal to a percent, do the reverse.

Just move the decimal point two places to the right.

(You are multiplying by 100 when you do this.

To review multiplying by 100, see Level 2 Book 4.)

Percent to decimal Decimal to percent

Suppose you need to change the decimal .03 to a percent.
Here’s how to do it:

Step 1. Move the decimal point two places to the right.
03.=3.
Now there is nothing to the right of the decimal point.

So you can drop the decimal point.

3.=3

Step 2. Put a percent sign next to the number.
3%

So,.03=3%

16  Changing Decimals to Percents

Al rights reserved.
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Practice Changing Decimals to Percents

Example 1.

Example 2.

Change .33 to a percent.

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

33.=33.=33

Step 2. Put a percent sign next to the number.
33%

So, .33 = 33%

Change .3 to a percent.

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

Use zero as a placeholder.

30.=30.=30
LAA

Step 2. Put a percent sign next to the number.
30%

50, .3 = 30%

Changing Decimals to Percents

17




Exercise 4

Change these decimals to percents.

1. .05
2.5
3. .50
4. .56
5. .01
6. .1
7. .10
8. 1

18 Changing Decimals to Percents

Answers for Exercise 4 are on page 68.
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5. Word Problems With Percents

You probably encounter statements about percents every day:
e A store advertises 25% off.

e The news reports that unemployment is at 8%.

e The weather report says there is a 30% chance of rain.

e Your credit card has an interest rate of 18.9%.

Percent problems talk about three things: the whole, the part, and the percent.

And in every percent problem, one of those things is missing.

That is what you will have to find.

In word problems with percents, it can be difficult to figure out which numbers are which.
This is especially true when you have to figure out if a number is the part or the whole.
Using your own experiences can help you figure this out.

Using the percent statement can also help you figure this out.

Percent statement

A percent of the whole is equal to the part.

% of is equal to
(percent) (whole) (part)

The percent statement is a short way to describe a situation or word problem that involves
percents.

Word Problems With Percents

19




Read these examples:

Claudette bought a blouse that was marked 25% off.
She saved $10 on a $40 blouse.

Percent statement: 5 % of ___¢40 is equal to $10 .
{percent) (whole) (part)

In a study of 2,000 people, 1,660 of them said they shop online.
83% of them shop online.

Percent statement: 83 % of __ 2,000 isequalto 1660 .
(percent) (whole) (part)

Now, think of a time when you had to deal with percents.
Write about it here.

Put your example into a percent statement.

% of is equal to
(percent) (whole) (part)

.. All rights reserved.
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Exercise b

Complete the percent statements.

1. Six hours, or 25%, of Jacob’s day is spent in school.

Yo of is equal to
(percent) (whole) (part)

2. Two-hundred dollars, or 20%, of the $1,000 [oan was interest.

% of is equal to
(percent) (whole) (part)

3. Greichen’s paycheck included $180 overtime pay.
Thirty percent of Gretchen’s $600 paycheck was for overtime.

% of is equal to
(percent) {whole) (part)

4. Of the 2,500 people who visited Keisha's website, 15% were repeat visitors.
She had 375 repeat visitors.

Yo of is equal to
(percent) (whole) (part)

Answers for Exercise 5 are on page 68.

Word Problems With Percents

21




You know that 100% stands for one whole thing.
The “whole thing” can be anything.

Sandy buys a new shirt.
It is 100% cotton.
That means the shirt is aff cotton.

Tony gets 100% on a test.

That means Tony answered all the questions right.

There were ten questions on the test.
So, Tony got all ten questions right.

Luis got a bill for $17.50.
He paid 100% of the bill.
That means Luis paid the whole amount, $17.50.

100% of the number 25 is 25.

22 Finding the Percent When the Part and the Whole Are Known
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Suppose there are 160 people at a meeting.

They vote on an issue.

All 160 people vote yes.

We would say that 100% of the people voted yes.

Now suppose the 160 people vote on another issue.
This time, only 80 of them vote ves.

What percent of the people voted yes?

That is, what percent is 80 out of 160?

There are two ways to figure this out.

You can use a decimal, or you can use a fraction.
Decimal method

Here’s how to do it with a decimal.

What percent is 80 out of 1602

Step 1. Write the part over the whole.
(The whole group is 160 people.
The part that voted yes is 80 people.)

_ 80 {part)
160 (whole)

Step 2. Divide the part by the whole.
(Remember, 7186%' means “80 divided by 160.”)
.50
160} 80.00

Step 3. Change the decimal to a percent.

50 = 50%

So, 80 out of 160 is 50%.
50% of the people voted yes.

Fincing the Percent When the Part and the Whole Are Known

23




Fraction method

Here's how to figure out the same problem using a fraction.

What percent of 160 is 807

Step 1.

Step 2.

Step 3.

Step 4.

Set up equivalent fractions.

On one side of the equals sign, write the part over the whole.

On the other side of the equals sign, write the percent as a fraction.
In this fraction, write what you know about the percent.

You know that every percent has a denominator of 100.

Use a question mark to stand for what you don’t know about the percent.

You don’t know how many parts this percent stands for.

That is, you don’t know the numerator of the percent.

B0fparh 2

160 (whole) — 100

Cross multiply the numbers that you know,
This means multiply the top of one fraction by the bottom of the other.

go 7 —
60 = 100 (80 x 100 = 8,000)

Divide the answer (8,000) by the number that is left (160).

50
160) 8,000

Put a percent sign next to the answer.
50%

You get the same answer: 80 is 50% of 160.

To work with percents, you can use decimals or fractions.
Sometimes decimals are easier to work with.

Sometimes fractions are easier.

It depends on the numbers.

And it depends on you.

Use the method you like.

24 Finding the Percent When the Part and the Whole Are Known
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Practice Finding the Percent When the Part and the Whole Are Known

Example 1.

An exam had 20 questions.
Tyrone got 18 questions right.
What percent is 18 out of 20?

Decimal method

Step 1.  Write the part over the whole,
(Clue: The whole is always the number after the word of.)

18 (part}
20 (whole}

Step 2. Divide the part by the whole.
90

20} 18.00

Step 3. Change the decimal to a percent,
.90 = 90%

So, 18 out of 20 is 90%.
Tyrone got 90% on this exam,

Fraction method

Step 1.  On one side of the equals sign, write the part over the whole.
On the other side, write the percent as a fraction.
You know all percents have a denominator of 100.
The numerator of the percent is unknown.

i8par) 7
20(whole) ™ 100

Step 2. Cross multiply the numbers that you know.

18 _ ¢ =
2007 100 (18 x 100 = 1,800)

Step 3. Divide the answer (1,800) by the number that is left (20).
90

20;1,800

Step 4. Put a percent sign next to the answer.
90%

You get the same answer: 18 out of 20 is 90%.

Finding the Percent When the Part and the Whole Are Known

25




Example 2. What percent is 3 out of 307

Decimal method

Step 1. Write the part over the whole.

3ipart)
30 (whole}
Step 2. Divide the part by the whole,

A0
30) 3.00

Step 3. Change the decimal into a percent.
A0 =10%
So, 3 is 10% of 30.

Fraction method

Step 1. On one side of the equals sign, write the part over the whole.
On the other side, write the percent as a fraction.
You know all percents have a denominator of 100.
The numerator of the percent is unknown.

3 (part) ?

30¢whole) — 100

Step 2. Cross multiply the numbers that you know.

3o 1 -
2o=le (3x100=300)

Step 3. Divide the answer (300) by the number that is left (30).
10

30) 300

Step 4. Put a percent sign next to the answer,
10%

You get the same answer: 3 is 10% of 30.

Finding the Percent When the Part and the Whole Are Known

55, All rights reservad.
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Exercise 6

Find the unknown percent.

Some people like the fraction method.
Other people like the decimal method.

Use the method you like.

1. What percent is 6 out of 10?

2. What percent of 150 is 30?

3. 6 is what percent of 300?

4. What percent is $17 out of $340?

5. What percent of $500 is $450?

6. $71 is what percent of $52

Answers for Exercise 6 are on pages 69-70.

Finding the Percent When the Part and the Whole Are Known
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Here is a rule that will help you with percents.

jpart percent

whole — 100

When you work with percents, you are given some information.
Then you need to figure out what's missing.

In the last chapter, you learned how to find the unknown percent.
You were given the part and the whole.

The percent was missing.

part ¢ {percent)

whaole — 100

In this chapter, you will be given the percent and the whole.
But the part is missing.

fipartl _ percent
whole = 100

Suppose you need to find 6% of 500.

You know the percent: it is 6%.

You know the whole: it is the number after the word of.

In this case, the whole is 500.

Those are the only two facts you know—-the percent and the whole.
You need to find the missing part.

Suppose your family eats out.
The bill is $48.00.

You want to leave a 15% tip.
What is 15% of $48.00¢

You know the percent: 15%.

You know the whole: $48.00.
You need to find the missing part.

28  Finding the Part When the Percent and the Whole Are Known

7. Finding the Part When the Percent and the Whole Are Known

5. All rights reserved.
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There are two ways to find a percent of a number.
You can use the fraction method, or you can use the decimal method.
Here's how to find 6% of 500 using the fraction method:

Fraction method

Step 1. On one side of the equals sign, write the part over the whole,
The part is unknown. Use a question mark.
The whole is 500.
On the other side of the equals sign, write the percent as a fraction,

{ (part) 6

500 {whole) 100

Step 2. Cross multiply the numbers that you know.

¢ .6 -
=00 = 700 (500 x 6 = 3,000)

Step 3. Divide the answer {3,000) by the number that is left (100).

30
100} 3,000

So, 6% of 500 is 30.

Here’s how to find 6% of 500 using the decimal method:

Decimal method

Step 1. Change 6% to a decimal.
6% = .06

Step 2. Multiply the percent times the whole.
(6% of 500 means 6% times 500.)

500
x .06
30.00 = 30

You get the same answer: 6% of 500 is 30.

Finding the Part When the Percent and the Whole Are Known
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Practice Finding the Part When the Percent and the Whole Are Known

Example 1. What is 15% of $48.00?

Fraction method

Step 1.

Step 2.

Step 3.

On one side of the equals sign, write the part over the whole.
The part is unknown. Use a question mark.
The whole is the number after the word of.

On the other side of the equals sign, write the percent as a fraction.

? {part) 15
48.00 (whole) — 100

Cross multiply the numbers that you know.

_____ 2 _ 15 B
3800 100 (48.00 x 15 = 720.00)

Divide the answer (720.00) by the number that is left {(100).

. 2.20
100} 720.00

So, 15% of $48.00 is $7.20

Decimal method

Step 1.

Step 2.

Change 15% to a decimal.

15% = .15

Multiply the percent times the whole.

48.00
x 15
2 4000
4 800
7.2000 =7.20

You get the same answer: 15% of $48.00 is $7.20

30 Finding the Part When the Percent and the Whole Are Known
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Example 2.

What is 25% of $2007

Fraction method

Step 1.

Step 2.

Step 3.

On one side of the equals sign, write the part over the whole.
On the other side, write the percent as a fraction.

(Remember, 25% = %)

Hpart) 1

200 (whole) ~ 4
Cross multiply the numbers that you know.
Sis =4 (200 x 1 = 200)

Divide the answer (200) by the number that is left (4).
50

4) 200

S0, 25% of $200 is $50

Decimal method

Step 1.

Step 2.

Change the percent to a decimal.

25% = .25

Multiply the percent by the whole.

200
x .25
10 00
400
50.00

You get the same answer: 25% of $200 is $50.00

Finding the Part When the Percent and the Whole Are Known
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Exercise 7

Find the unknown part.
Use the fraction method or the decimal method.

1. What is 75% of 640?

2. What is 25% of 600?

3. What is 2% of 3007

4. What is 90% of $5,4002
5. What is 10% of $1.00?

6. James and Diep are buying a house.
The house is $175,000.
They need to have 20% of the value of the house for a down payment.
And they will take out a loan for the rest of the amount.
MHow much money do they need for the down payment?

Use the percent statement if you need to.

% of is equal to
(percent) (whole) (part)

Answers for Exercise 7 are on pages 70-72.
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8. Multipie-Choice Questions

Sometimes on math tests, you will have to answer multiple-choice questions.

You will have to solve the math problem first, and then choose the correct answer from
a list of possible answers.

The incorrect answer choices may be answers that you would get if you made a
common mistake.

One mistake that people sometimes make with percent problems is confusing

the whole and the part.

Look at this example:

Jeft takes his girlfriend out for dinner at a nice restaurant.
The bill is $65. Jeff wants to leave a 20% tip.
How much should Jeff leave for a tip?

Percent statement

20 Y% of __ $65 is equal to
(percent) {(whole) {part)

Fraction method

Jeff should leave $13 as a tip.

Multiple-Choice Questions
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But what if you mixed up the part and the whole?

20 % of is equal to b5 :

(percent) {whole) (part)

Using the fraction method:

65 _ 20

100 x 65 = 6,500

325
20) 6500

Jeft should leave $325 for a tip.

Think about the answer,

Is a tip more or less than the value of a meal?

It does not make sense to leave a $325 tip for a $65 meal.

But it is easy to focus on solving the equation and forget about what the numbers mean.

And on a multiple-choice test, it is likely that one of the answer choices will be the answer you
would get if you mixed up the part and the whole.

Another mistake that people make is putting the decimal point in the wrong place when they
change a percent to a decimal.

Using the decimal method, 20% is .20.
20 x $65 =313

But what if you put the decimal in the wrong place?
02 x $65 = $1.30

2.0 x $65=%130

20 x $65 = $1,300

If you think about the problem, you will realize that it would not make sense
to leave a $130 or a $1,300 tip for a $65 meal.

$1.30 is less that the value of the meal, so it could be a possible answer.

But if you think about it, $1.30 does not seem like enough.

On a multiple-choice test, $1.30 may be one of the choices.

Always reread the question to see if your answer makes sense.

Compare the problem to your own experiences.

This can help you to see when you have made a mistake.

34 Multipte-Choice Questions
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Exercise 8

Find the answers to these percent problems, and then fill in the bubble for the correct answer.
Use the percent statement if you want:

% of is equal to

(percent) (whole)

1. Whatis 35% of 8,500?

d.

b.

29.75
297.5
2,975
29,750

297,500

@@@@@

2. What percent of $1,700 is $1,530?

.,

90%

b, 9%

C.
d.

e.

9%
1.1%

11%

OJOROXOXO,

(part)

3. Ramon paid $84 for his new cell phone.
What percent of the original $120 price did

he pay?
a. 1.42%
h., 14%
c. 36%
d. 7%
e. 70%

ORONOROXO

4. Darren wants to buy a new TV.
The salesman tells him that he can have
15% off the regular price.
If the TV Darren wants is $460, how much
will he save?

a. $30.66
b. $483
c. $6.90
d. $69
$6,900

@@@@@

Answers for Exercise 8 are on pages 72-73.
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Sometimes you are given the part and the percent.
But the whole is missing.

part percent

7twhole) 100

Suppose the tax rate is 20% of earned income.
Mali Walker owes $700 in taxes.

Sa, $700 is 20% of Mali’s earned income.
What is her earned income?

That is, $700 is 20% of what amount?

You know the part of Mali’s income that she owes: [t is $700.
You know the percent: It is 20% .

You know that the whole always comes after the word of.
Here, the words “what amount?” come after of.

That means the whole is unknown.

You need to find the missing whole.

36  Finding the Whole When the Percent and the Part Are Known
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There are two ways to find the unknown whole.
You can use the fraction method or the decimal method.

Fraction method
$700 is 20% of what number?

Step 1. On one side of the equals sign, write the part over the whole.
The part is $700.
The whole is unknown. Use a question mark.

On the other side of the equals sign, write the percent as a fraction.

700 (part) 20

?(wholey — 100

Step 2. Cross multiply the numbers that you know.

700 20 =
= T (700 x 100 = 70,000)

Step 3. Divide the answer {70,000) by the number that is left (20).

3,500
20) 70,000

So, $700 is 20% of $3,500.
(Mali Walker’s earned income was $3,500.)

Decimal method

$700 is 20% of what number?

Step 1. Change the percent to a decimal.
20% = .20

Step 2. Divide the part by the percent.

3500
20) 700 = .20.) 700.00.
AA LAA

You get the same answer: $700 is 20% of $3,500.

Finding the Whole When the Percent and the Part Are Known
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Practice Finding the Whole When the Percent and the Part Are Known

Example 1. 45 is 90% of what amount?
Fraction method

Step 1. On one side of the equals sign, write the part over the whole.
On the other side, write the percent as a fraction.

Ah(par) - gp
2{whole) — 100

Step 2. Cross multiply the numbers that you know.

45 _ 90 45
L= B0 (45 x 100 = 4,500)

Step 3. Divide the answer (4,500) by the number that is left (90).

50
90) 4,500

So, 45 is 90% of 50,

Decimal method
Step 1. Change the percent to a decimal.

90% = .90

Step 2. Divide the part by the percent.

50
90) 45 = .90.) 45.00.

You get the same answer: 45 is 90% of 50.

38 Finding the Whole When the Percent and the Part Are Known
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Example 2. 50% of what amount is $407?

Fraction method

Step 1. On one side of the equals sign, write the part over the whole.
On the other side, write the percent as a fraction,

(Remember, 50% = %)

40 (part) 1

2{whole) ~ 2
Step 2. Cross multiply the numbers that you know.

=L (40 x 2 = 80)

?

Step 3. Divide the answer (80) by the number that is left (1).
80
1) 80
So, 50% of $80 is $40.
Decimal method

Step 1. Change the percent to a decimal.

50% = .5

Step 2. Divide the part by the percent.

80
) 40.0.
A

.5) 40

=5,
A

You get the same answer: 50% of $80 is $40.

Finding the Whole When the Percent and the Part Are Known
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Exercise 9

Find the unknown whole.
Use the fraction method or the decimal method.
For problems 5 and 6, fill in the bubble for the correct answer.

t.

40

24 is 15% of what number?

. 36 is 90% of what number?

. 2% of what amount is $4¢

25% of what amount is $20?

$150 is 75% of what amount?

a. $200

b. $20

c. $112.50
d. $1,125
e. $2,000

OJONORORO,

Marta bought a pair of shoes on sale for $36.
The sale price was 40% of the original price.
Marta wants to know how much she saved.
What was the original price of the shoes?

a. $90

b. $14.40
c. $9

d. $144
e. $900

OROXORORO,

Answers for Exercise 9 are on pages 73-74.

Finding the Whole When the Percent and the Part Are Known

ress. All rights reserved,

@ New Rec




‘pasdesas siUBy 55a1] SIBpEEY MeN g

10. Understanding Percent Questions

This chart shows what you have learned about percent.
You can find the percent, the part, or the whole.

Look at the fraction method.
The setup is always the same.
But the question mark can be in different places.

Look at the decimal method.
Can you remember these rules?
Then you might like this method better.

QUESTION FRACTION METHOD
part  percent
whole — 100

What percent is 8 out of 167 part 2
whole 100

(Find the percent.)
Cross multiply.

Divide the answer by the
number that is left,

DECIMAL METHOD

Divide the part by the whole.

What is 50% of 16? h? o= Pirégnf
(Find the part.) whote

Cross multiply.
Divide the answer by the
number that is left.

Multiply the percent by the
whole.

8 is 50% of what number? part - percent

) ¢ 7 100
(Find the whole.)
Cross multiply.

Divide the answer by the
number that is [eft.

Divide the part by the percent.

Understanding Percent Questions
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Exercise 10

What do you need to find in order to answer the question?
Circle the word that tells what’s missing.
The first one is done for you.

1.

10.

11.

12.

42

What percent is 36 out of 727

. 75 is what percent of 200?

. $6is 50% of what amount?

What is 15% of 300¢

25% of what amount is $40¢
What percent of 63 is 92
200 is what percent of 800¢
$95 is 45% of what amount?
What is 2% of 1,000?

Bodhi saw on a TV commercial that 7 out of 10 dentists
recommend the toothpaste he uses.
What percent of dentists recommend Bodhi’s toothpaste?

Emily is planning her wedding.

She has 200 people on the guest list.

She read in one of her wedding planning books that
75% of the people invited to a wedding actually come.
When choosing a place for the reception,

what capacity should she look for?

Mazen eats cereal every day for breakfast.

He likes to read the nutritional information on the box.
His cereal has 4 grams of fiber.

The nutrition table says this is 16% of his recommended
daily allowance.

How much fiber should Mazen have in a day?

Understanding Percent Questions

percent
percent
percent
percent
percent
percent
percent

percent

percent

percent

percent

part
part
part
part
part
part
part
part

part

part

part

part

whole

whole

whole

whole

whole

whole

whole

whole

whole

whole

whole

whole

Answers for Exercise 10 are on page 75.
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11. Percents Greater Than 100%

You know that 100% stands for one whole thing.
We can show this by changing 100% to a fraction.

1
of — 180 _
'EOO/omlT@Q =

You know that some percents stand for less than one whole thing.

25% % of a whole thing

Il

g a i
50% = - of a whole thing

Some percents stand for more than one whole thing.

150%

You know that 100% stands for one whole thing.
150% is 50% more than one whole thing.
Suppose 100% stands for one whole box.

100%

Then 150% stands for 50% more than one hox.
You know that 50% equals
So, 150% stands for one whoEe box and ~ of a box

200%
200% stands for two whole things.
We can show this by changing 200% to a fraction.

_ 200 _ 2 _
200% = 100 ~ 1 =2

Percents Greater Than 100%
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Practice With Percents Greater Than 100%

Example 1.

Example 2.

Example 3.

Find the part: What is 200% of the number 42

Fraction method Decimal method
200% = 200 = = 200% = 2.00. =2
L=2 (4x2-=8 2x4=8

7

So, 200% of 4 is 8.

This makes sense because we know that 200% stands for two whole things.

In this case, the whole thing is the number 4.
So, two whole things means two 4s.
And we know that two 4s are 8.

Find the whole: $60 is 150% of what amount?

Fraction method Decimal method
150% = 4289 = 3 150% = 1.50. = 1.5
100 2 WA
60 3
=2 (60 x2=120) A0,
P 1.5.) 60.0.
40 A A

3)120

So, $60 is 150% of $40.
($60 is 1% times as much as $40.)

Find the percent: What percent of 8 is 102
(Remember, the whole is the number after the word of.)

Fraction method Decimal method
1.25
0 _ 2. — 10 _
5 = 706 (10 x 100 = 1,000) 3 —SH0.00
125% 1.25 =125 = 125%
8)1000 : A

So, 10 is 125% of 8.

44 Percents Greater Than 100%
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Exercise 11

Answer these percent questions.

First, figure out what is missing.

Are you looking for the part, the whole, or the percent?
Then use the fraction or decimal method to find the answer.
For problems 4-6, fill in the bubble for the correct answer.

1. What is 150% of 60? 5. What is 110% of 20?
a. 22
b, 220
2. $85is 125% of what amount? e 1818
d. 181.81

e. 2.2

OJONORORO,

3. What percent of 9 is 907

4. What percent of $90 is $7027 6. Boris and Candy paid $850 this year in
taxes.
a. 78% This is 125% of what they paid last year.
b 780% How much did they pay last year?
Use the percent statement if you need to.
c. 12.8%
a. $680
d. 128%
h. $6,800
e. 7.8%
c. $1,062.50

@ @ @ @ @ d. $106.25

$68

OJORORORO.

Answers for Exercise 11 are on pages 75-77.

Percents Greater Than 100%
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12. Decimals or Fractions Within Percents

You know that one percent (1%) stands for one part out of 100.

46

Decimals or Fractions Within Percents

Here is a box divided into 100 equal parts.
Then one part was shaded.
1% of the box is shaded.

Some percents stand for less than one percent.

This box was divided into 100 parts.

Then one of those parts was divided into tenths.

Then three of the tenths were shaded.

So, three-tenths of one percent is shaded.
.3% of the box is shaded.

This hox was divided into 100 parts.
Then ; of one part was shaded.
One-half of one percent (-;_--%) is shaded.

;—'% stands for 1? out of 100.

ess. All rights reserved.
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3%

Here’s how to work with a decimal within a percent.
To use the fraction method, write the decimal over 100, like this:

o 3
3% = 100

To use the decimal method, change .3% into a decimal.
just drop the percent sign.

Then move the decimal point two places to the left.
(You are dividing by 100 when you do this.)

3% = .9)(\]_}.3 =.003

percent fraction decimal

So, .3% = 1-—30- = .003

5 Y%

Here’s how to work with a fraction within a percent.
First, change the fraction to a decimal.

You know that % =.5

S0, 3% = 5%

Then you can change .5% into a fraction or a decimal.

Of D
5% = oo = .005

percent fraction decimal

Jogoo 0 b _
SO, 5 0 = 100 = 005

Decimals or Fractions Within Percents
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Then 5% of the parts were shaded.

5—2—{% stands for 5% out of 100.

First, you need to change the fraction within 517% into a decimal:
(Remember that % =.25)

5% = 5.25%
To use the fraction method, put the decimal over 100, like this:

1o _ 525
5 4 Yo = 100

To use the decimal method, change 5.25% into a decimal.
Just drop the percent sign.
Then move the decimal point two places to the left.

5% = 5.25% = .05.25 = .0525

But suppase you don’t know the decimal equivalent of a certain fraction.
% =1

To find the decimal equivalent, divide the numerator by the denominator.

125
- =83 1.000

So, %% = . 125%

48 Decimals or Fractions Within Percents

This box was divided into 100 parts.
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Here are some common fractions and decimals within percents.
Study this list of equivalents.

Fraction within

percent

,}10 LA

5%
7 5%

72 %

Decimal within
percent

5%

25%

75%

A%

3%

33%

67%

5.5%

7.5%

7.67%

Fraction

100

Decimal

005

0025

0075

001

003

0033

0067

055

075

0767

Decimals or Fractions Within Percents
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Practice With Decimals or Fractions Within Percenis

Example 1. Find the part: What is .5% of 8402

Fraction method

¢ 5 -
W m ,{(;0 (840 x .h = 4200)
4.2
EOOj 420.0

So, 5% of 840 is 4.2

Example 2. Find the whole: 4 is %% of what number?

Dectimal method
5% = 005

840
x .005

4.200 = 4.2

Step 1. Change the fraction within the percent into a decimal.

(Keep the percent sign.)

=% =.5%

Step 2. Use the fraction or decimal method to find the unknown whole.

Fraction method

1 .5

70/0 = 5% = 100

4 5 -

T = 100 (4 x 100 = 400)
800.

5. 400.0.

S0, 4 is %% of 800.

Example 3. Find the percent: What percent of 200 is 1?

Fraction method

1T ¢ —
00 = 700 (1 x 100 = 100)
,::5.,0/0
200) 100.0

So, 1is .5% of 200.
(Or, 1is 3% of 200.)

50 Decimals or Fractions Within Percents

Decimal method

+ = .5% =.005
800.

.005.) 4,000,
AA A A A

Decimal method

.005

1
so0 = 200) 1.000

005 = %5% =.5%
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Exercise 12

Answer these percent questions.

First, figure out what is missing.

Are you looking for the part, the whole, or the percent?

Then use the fraction or decimal method to find the answer.
For problems 5 and 6, fill in the bubble for the correct answer.

1. What is .2% of 3202 6. Hai has a car loan of $25,000 at 3%%
interest.
How much will he pay in interest on his car
2. What percent of 500 is .005? loan?
a. $81,250
3. $40is %% of what amount? b $76,923
c. $8,125
d. $7,692
4. 134.2 is 6.1% of what number? $7,
e. $812.50

OROXOROXO,

5. What percent of 200 is -1
a. .25%
b. 1%
c. 40,000%
d. 10,000%

e. 50%

OXOROXORO,

Answers for Exercise 12 are on pages 77-79.
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Percents can be used to show an increase.

For example, we often use percents to talk about rising prices.
“The price of gas increased 3% in a month.”

“Heating-oil charges will increase by 16% next season.”

Last year, bread was $2.40 a loaf.
This year, bread is $3.00 a loaf.

You can figure out how much the price increased.
Just find the difference between the old price and the new price.

$3.00 (new price)
-~ 2.40 (old price)
$ .60 (difference)

So, the price increased $.60.
$.60 is the amount of increase.
What is the percent of increase?

The percent of increase compares the difference to the old price.
We figure out what percent of the old price the difference is.
That is, what percent of $2.40 is $.60?

Step 1. Write the difference over the old amount.
.60 (difference)
2.40 {old amount)

Step 2. Find the percent.
Use the fraction or decimal method.

Fraction method Decimal method
25

60 (difference) 2 .60 (difference)
2.40 (old amount) — 100 2.40 (old amounty — 269; L@QJOO
ﬂ —_ L —_— _— 0,
240~ 100 (.60 x 100 = 60} 25 =25%

25%

2.40.) 60.00.

AA AA

So, the percent of increase is 25%.
The price of bread increased 25% from its old price.

52 Finding the Percent of Change When the New and Old Amounts Are Known
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We can find the percent of decrease the same way.

Two years ago, Leah bought a used car for $3,600.

This year, she sold it for $2,400.

What is the percent of decrease?

That is, how much did the price go down compared to what it was two years ago?

First, find the difference between the old price and the new price,

$3,600 (old price)
— 2,400 (new price)
$1,200 (difference)

Now we can find the percent of decrease.

We are asking this question:

What percent of the old price is the difference?
That is, what percent of $3,600 is $1,2002

Step 1. Write the difference over the old price.

1200 (difference)
3600 (old amount)

Step 2. You can use the fraction method or decimal method to find the percent.

Fraction method Decimal method

. 333
1200 {difference) 2 1200 (difference) *
3600 (old amount) 100 3600 (old amount)y — 3600) 1200.000
1200 _ 2 B _
1200 - L (1200 x 100 = 120,000) 333 =33.3%

o 331%
3600) 120,000

So, the percent of decrease is 33%‘% {or 33.3%).
Leah sold the car for 33%% less than she paid for it.

Finding the Percent of Change When the New and Old Amounts Are Known
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Practice Finding the Percent of Change

Example 1. Last week, fresh fish cost $3.54 a pound.
This week, it costs $3.98 a pound.
What is the percent of change?

Step 1. The price has gone up.
So we are looking for the percent of increase.
We need to find the difference between the old price and the new price.
To do this, subtract the old price from the new price.

$3.98 (new price)
—  $3.54 (old price)
$ 44 (difference)

Step 2. Write the difference over the old price.
_ A4 (difference)
3.54 (old amount)

Step 3. Find the percent of increase.
~ You can use the fraction or decimal method.

Fraction method Decimal method
124
44 (difference) 2 44 (difference) e o
3.54 (oldamount) 100 3.54{cldamount) — 3%.?.\_%000 =12.4%
44 7 3
154 — 100 (44 x 100 = 44)
12.4%

3.54,}144.00.0
LAA ALK

So, the percent of increase is 12.4%.
The price of fish went up 12.4% since last week.

54 Finding the Percent of Change When the New and Old Amounts Are Known
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Example 2.

Last week, Lena worked 377 hours,
This week she worked only 205 hours.
What is the percent of change?

Step 1.

Step 2.

Step 3.

Step 4.

The number of hours has gone down.
So we are looking for the percent of decrease.
We need to find the difference between this week’s time and

last week’s time.
To do this, subtract the new time from the old time.

37% (old time)

— 207} (new time)

1 7% (difference)

Write the difference over the old time.

17+ (difference)

37+ (old time)

Change the fractions to decimals,

170 17.25
374+ — 37.50

Find the percent of decrease.
Use the fraction or decimal method.

Fraction method Decimal method

A6
17.25 (difference) 2 17.25 (difference) _
37.50(ldamount) T 100 37.50 (old amount) — 37'5& 17'55'00 -
1725 _ 1 _ 0
37.50 100 46 = 46%

(17.25 x 100 = 1725)

46%
37'58' )1 725&9.

So, the percent of decrease is 46%.
Lena worked 46% fewer hours this week than last week.

Finding the Percent of Change When the New and Old Amounts Are Known
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Exercise 13

Answer these percent questions.

Remember, the percent of change =

difference
old amount

For problems 5 and 6, fill in the bubble for the correct answer.

1.

56

The price increased from $50 to $60.
What is the percent of change?

The price decreased from $50 to $40.
What is the percent of change?

. The price went down from $1,000 to $980.

What is the percent of change?

The price went up from $5.99 to $6.44.
What is the percent of change?

5.

In May, it took Samir 125 minutes to run a
mite.

By August, he could run a mile in

10 minutes.

What is the percent of change?

a. 80%
b. 1.25%
c. 20%
d. 25%

e. 2.5%

OXORORONO

Last year, Peter’s income was $24,300.
This year, his income is $26,297.
What is the percent of change?

a. 82%

b. 8.2%

c. .082%
d. 19.97%

e. 970/0

OJONORORO,

Answers for Exercise 13 are on pages 79-81.
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14. Finding the New Amount When the Old Amount and the
Percent of Change Are Known

In the last chapter, you learned to find the percent of increase or decrease.
You were given the new amount and the old amount.
You needed to find the unknown percent of change.

Sometimes you are given the percent of change.
But you need to find the new amount.

Last winter, JoAnne paid $165 a month for heat.
Heat prices will increase by 16% next winter.
How much will JoAnne have to pay each month next winter?

Here you are given the percent of increase: it is 16%.
You need to figure out what you get when you increase $165 by 16%.
Here’s how to find the new amount:

Step 1. We always use 100% to stand for the old amount.
$765 =100%

Step 2. We need to increase the old amount by 16%.
To do this, add the percent of increase to the old percent.
16% + 100% = 116%
This means the new amount will be 116% of the old amount.

Step 3. Find 116% of $165.
Use the fraction or decimal method.

Fraction method Decimal method
7 _ lie _ o/ _
Tes = 100 (165 x 116 =19140) 116% =1.16
$191.40 1.16
100} 19140.00 % 165
$191.40

So, when we increase $165 by 16%, we get $191.40.
JoAnne will have to spend $191.40 a month for heat next winter.

(Look back at this problem.
The old amount is increased by 16%.
So we looked for 116% of the old amount.)

Finding the New Amount When the Old Amount and the Percent of Change Are Known
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The regular price of a cookbook is $12.
The bookstore is having a sale of 25% off all books.
What is the sale price of the cookbook?

You know the percent of change: it is 25%.

We are taking 25% off the old price.

This means the change in price will be a decrease.

We need to figure out what we get when we decrease $12 by 25%.

Step 1. We always use 100% to stand for the old amount.
$12 = 100%

Step 2. We need to decrease the old amount by 25%.
To do this, subtract the percent of decrease from the old percent.
100% ~ 25% = 75%
This means the new amount will be 75% of the old amount.

Step 3. Find 75% of $12.
Use the fraction or decimal method.

Fraction method Decimal method
75% = % 75% = .75
2 3 o
=2 (12x3=306) 75
x 12

9.00 =9

9
4)36
So, when we decrease $12 by 25%, we get $9.

The sale price of the cookbook is $9.

{Look back at this problem.
The old amount decreased by 25%.
So we looked for 75% of the old amount.)

58 Finding the New Amount When the Old Amount and the Percent of Change Are Known
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Practice Finding the New Amount

Example 1.

Example 2.

What is $1.10 increased by 15%?

Step 1. Let 100% stand for the old amount.
$1.10 = 100%

Step 2. Add the percent of increase to the old percent,
15% + 100% = 115%

Step 3. Find 115% of $1.10.
Use the fraction or decimal method.

Fraction method Decimal method
: 115 _ . _
115 = o0 (1.10 x 115 = 126.50) 115‘/0—1.’]/\5;““1.15
$1.265  (round off to 1.27) 1.15
100i 126.500 % 1.10

$1.2650 (round off to 1.27)
So, when we increase $1.10 by 15%, we get $1.27.

What is $26.98 decreased by 10%?

Step 1. Let 100% stand for the old amount,
$26.98 = 100%

Step 2. Subtract the percent of decrease from the old percent.
100% — 10% = 90%

Step 3. Find 90% of $26.98.
Use the fraction or decimal method.

Fraction method Decimal method
7 _ 80 — _
oo = 2 (26,98 x 90 = 2428.20)  90% = .90
26.98
$24.282  (round off to 24.28)
% .90

100) 2428.200

So, when we decrease $26.98 by 10%, we get $24.28.

Finding the New Amount When the Old Amount and the Percent of Change Are Known

$24.2820 (round off to 24.28)
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Exercise 14

Answer these percent questions.
You are given the old amount and the percent of change.
Find the new amount.
For problems 5 and 6, fill in the bubble for the correct answer.

1.

60

What is $125 increased by 20%?

. What is 42 increased by .08%?

. What is $5,680 decreased by 5 %?

What is $452 increased by 55 %?

. Mei’s electric bill is $65 a month.

She read that she can reduce her electric
bill by 15% each month if she changes to
compact fluorescent light (CFL} bulbs.
She changes all of her bulbs to CFLs.
How much should she expect her electric
bill to be next month?

a. $55
b. $9.75
c. $76.47
d. $55.25
$50

OJONOXORO

6. As part of his city taxes each year, Rohan

has to pay a trash pickup fee of $42.
Next year the fee is increasing by 110%.
How much will the fee be next year?

a. $462
b. $60

c. $20

d. $46.20
e. $88.20

ORONORORO

Answers for Exercise 14 are on pages 81-83.
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15. Finding the Old Amount When the New Amount and the
Percent of Change Are Known

Sometimes you know the new amount and the percent of change.
You need to find the old amount.

The price for an oil change is $20.
This is a 25% increase over last year’s price.
What was last year’s price?

Step 1. We always use 100% to stand for the old price.
100% = old price

Step 2. The new price is 25% more than the old price.
Add this percent of increase (25%) to the old percent (100%).
25% + 100% = 125%
This means the new price is 125% of the old price.
We don’t know the old price.
So, the new price ($20} is 125% of an unknown amount.

Step 3. Find the old amount: $20 is 125% of what amount?

Use the decimal or fraction method,

Fraction method Decimal method

125 5 _

125 _ 5 125% = 1.25

20 - 16.

=7 (20x4=280) 1.25.) 20.00
LAA

16
5) 80

So, $20 is 25% more than $16.

Last year’s price for an oil change was $16.

(Again, notice that the old price increased by 25%.
So, we looked for 125% of the old price.)

Finding the Old Amount When the New Amount and the Percent of Change Are Known
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The sale price of a coat is $57.
This is 15% off the regular price.
What was the regular price?

Step 1. We always use 100% to stand for the old price.
100% = old price

Step 2. The new price is 15% Jess than the old price.
Subtract this percent of decrease (15%) from the old percent (100%).
100% — 15% = 85%
This means the new price is 85% of the old price.
We don’t know the old price.
So, the new price ($51) is 85% of an unknown amount.

Step 3. Find the old amount: $51 is 85% of what amount?
Use the fraction or decimal method.

Fraction method Decimal method
51 _ 85 _ _
2L = B (51 x 100 = 5,100) 85% = .85

60 60.

85) 5,100 &3}‘518&

So, $51 is 15% less than $60.

The regular price of the coat was $60.
(The old price was decreased by 15%.
So, we looked for 85% of the old price.)

62 Finding the Old Amount When the New Amount and the Percent of Change Are Known
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Practice Finding the Old Amount

Example 1.

Example 2.

The new amount is $74.90.
This is 30% less than the old amount.
What was the old amount?

Step 1. Let 100% stand for the old amount.
100% = old amount

Step 2. Subtract the percent of decrease (30%) from the old percent (100%,.
100% — 30% = 70%
So, the new amount ($74.90) is 70% of the old amount.

Step 3. Find the old amount: $74.90 is 70% of what amount?
Use the fraction or decimal method.

Fraction method Decimal method
o 70 _ 7 _

70% =22 = 7 70% = .70

M0 = L (74.90 x 10 = 749) 107
‘ 2077499,
107

7) 749
So, $74.90 is 30% less than $107.
The old amount was $107.

The consumer price index for food rose 10% since last year.
This year your food costs $77 per week.
How much did your food cost last year?

Step 1. Let 100% stand for the old amount.
100% = old amount

Step 2. Add the percent of increase (10%) to the old percent (100%).
10% + 100% = 110%
So, the new amount ($77) is 110% of the old amount.

Step 3. Find the old amount: $77 is 110% of what amount?
Use the fraction or decimal method.

Fraction method Becimal method
_ 1o 11 _ _

110%_100"1() 110% = 1.10 = 1.1
77 11 _ 70
2= (77 x 10 =770 0.

v (77 ) 1.1,)77.0,

70

11} 770

So, $77 is 10% more than $70.
Last year's food cost $70 per week.

Finding the Old Amount When the New Amount and the Percent of Change Are Known
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Exercise 15

Answer these percent questions.
Use the fraction or decimal method.

For problems 5 and 6, fill in the bubble for the correct answer.

1. The current price is $92.
This is a 15% increase over the old price.
What was the old price?

2. The new amount is $796.

This is a %% decrease from the old amount.

What was the old amount?

3. The sale price is $7.80.

This is a 40% reduction in the regular price.

What was the regular price?

4. The new amount is $75.60.
This is 5;—% less than the old amount.
What was the old amount?

5. Bus fare has increased 25%. The new
fare is $2.50. What was the old fare?

a. $6.25
b. $.63
c. $1.88
d. $3.13

$2

OXONORORO,

6. Vivian owns a small store that sells
children’s clothes.
This year the rent on her store went up
12.5%, so she decided to increase her
prices by the same amount.
Now the cost of a child’s shirt is $18.

How much did the same shirt cost last year?

a. $16

b. $20.25
c. $15.75
d. $2.25

$5.50

OXONORORO,

Answers for Exercise 15 are on pageé 83--85.
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Post-Test

Level 2 Book 5

Percents

10.

11.

12.

13.

14.

15.

. Write 51 out of 100 as a percent.

Write 97% as a fraction.

Change -;i into a percent,

Write 1% as a decimal.

Change .42 into a percent.

What is 100% of $300¢?

What percent of 180 is 1087

What is 32% of 757

250 is 8% of what number?

In each question below, you are given two facts.
The third fact is missing.

For each question, circle the word that tells which fact is missing.

a. 20 is what percent of 100? part  whole
b. What is 5% of 100? part  whole
c. 20 is 5% of what number? part  whole

What is 110% of $26.70?

What is 7% of $8107

The price went from $2.00 to $2.18.
What is the percent of increase?

percent
percent

percent

What is 295 decreased by 97%?

The current price is $33.75.
This is 12.5% more than last year’s price.
What was last year’s price?

Post-Test
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Answers for Post-Test

—

—_

11.
12.
13.
14,
i5.

S W N P

. 51%

3,125

a. percent
b. part
c. whole

$29.37
$60.75
9%
8.85
$30

If you missed
this question:

Tor2......

go back to
these pages:

66
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Answer Key

Exercise 1

. Eight out of a hundred

Twenty-five out of a hundred
Seventy-five out of a hundred
Ten out of a hundred

One hundred out of a hundred

. Ninety-nine out of a hundred

7. Seven out of a hundred
8. One out of a hundred
Exercise 2

1 3 =25%

2.+ =50%

3. 45 =30%

Exercise 3-A

1.

2.

8% = .08
2% = .02
. 50% =.500r.5

75% = .75

Percent

8%

25%

75%

0%

100%

9%

7%

1%

Fraction

8 2
160 25

23
100

4. 7 =60%

5. 22 - 999,

100

b. == =8%

2
25

5 10% =.10or .1

6. 99% = .99

7. 100% =1.000r 1

8. 1% = .01

Answer Key
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Exercise 3-B

These are common percents. You should learn to recognize these equivalents.

Percent Decimal Fraction

1. 25% = .25 = 2=k

2. 50% = .500r.5 = %:%

3. 75% = .75 = =

4, 10% = 10or.1 = %:%O

5 20% = 200r.2 = % = [';

6. 60% = 60or.6 = =2

7. 80% = .80or.8 = % = %

8. 100% = 1.00ort = 00 =1

Exercise 4

1. .05 =.05.=5% 5. .01=.01.=1%
AR LALA

2. .5=.50.=50% 6. .1=.10.=10%
LAA AA

3. .50 = .50. = 50% 7. .10=.10. = 10%
ALA

4. 56 =.56.=56% 8. 1=1.00.=100%
AR AR

Exercise b

1. 25% of 24 hours is equal to 6 hours.
2. 20% of $1,000 is equal to $200.
3. 30% of $600 is equal to $180.

4. 15% of 2,500 people is equal to 375 people.

68 Answer Key
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Exercise 6

Did you use the fraction method or the decimal method?
Here are both ways to find the answer.
Check your work against one of these methods.

Fraction method Decimal method

1. What percent is 6 out of 10?
¢ 2 60 = 600/;)
& _— _— L —
J0 = q00 (6 x 100 =600) 10 = 10) 600
60%
10) 600

So, 6 out of 10 is 60%.

2. What percent of 150 is 307
, 20 =20%
S0 = I (30 x 100 = 3000) 20 = 150) 30.00

20%
150) 3000

So, 30 is 20% of 150.

3. 6 is what percent of 300¢
. ) ; 02 =2%
300 © ']b6 (6 x 100 = 600) o0 = 300} 6.00
2%
300} 600

So, 6 is 2% of 300.

4. What percent is $17 out of $340?
. : . .05 =5%
40 = 105 (17 x 100 =1700) 340 = 340) 17.00
5%
340} 1700

So, $17 out of $340 is 5%.

Answer Key

69




Fraction method
5. What percent of $500 is $450¢

450 _ 7 B
580 = oy 450 x 100 = 45,000)

90%
500} 45,000

So, $450 is 90% of $500.

6. $1 is what percent of $5¢
1 _ 7 _
Lol (1% 100 =100)

20%
5} 100

So, $1 is 20% of $5.

Exercise 7

Decimal method

90 =90%

450 _
450 = 500) 450.00

L =5}1.00

Did you use the fraction method or the decimal method?

Here are both ways (o find the answer.
Check your work against one of these methods.

Fraction method
1. What is 75% of 6407
75% =+
Io=2 (640 x 3 = 1920)

4860

4)1920

So, 75% of 640 is 480.

70 Answer Key

Decimal method

75% = .75

640

x .75

32 00

448 00
480.00 =480

© New Reade
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2.

6
100} 600

Fraction method
What is 25% of 600? .
o, _ 1
25% = 1
¢ _ 1 _
Lo=L1 (600 x 1 = 600)

150
4) 600

So, 25% of 600 is 150,

What is 2% of 300?

L —
300 = 700 300 x 2 =600}

So, 2% of 300 is 6.

What is 90% of $5,400?

2 _ 90 _
5400 = Top (2400 x 90 = 486,000

4,860
100) 486,000

S0, 90% of $5,400 is $4,860.

What is 10% of $1.00?

2 _ 1o _
Too = 700 (100 x 10 =10.00)

10
100} 10.00

So, 10% of $1.00 is $.10

Decimal method

25% = .25

600

x 25

3000

120 00
150.00 =150

2% = .02

300
x .02
6.00 =6

90% = .90

5400
X .90

4860.00 = 4,860

10()() = ]

Answer Key
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6.

Fraction method Decimal method

20% of $175,000 is equal to . What is 20% of $175,000¢
! _ 20, — 0/
75,000 = 100 (175,000 x 20 = 3,500,000) 20% = .20
35000 175000
100) 3500000 x 20

35,000

So, 20% of $175,000 is $35,000.
James and Diep will need $35,000 for the down payment.

Exercise 8

72

Fraction methed Decimal method

. What is 35% of 8,500?

P o 32 = o) _
ss00 = 705 (8500 x 35 =297,500) 35% = .35
2,975 8500
100) 297,500 « 35

2975.00 = 2,975

So, 35% of 8,500 is 2,975. (@) (b) (d) (e)

. What percent of $1,700 is $1,530¢

1530 _ . ({530 x 100 = 153,000)

90 = 900/0

1700 100G
90% ﬁgg = 1700} 1530.00
1700}153,000

So, $1,530 is 90% of $1,700.

ORORORO

% of $120 = $84. What percent of $120 is $84¢

84 ?
2= 5 (84 %100 = 8,400)
70 =70%

70% 84 _120) 84.00

1207 8,400 120

So, $84 is 70% of $120.

Ramon paid 70% of the original price. @ @ @ @

Answer Key

5 All rights reserved.
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Fraction method Decimal method

4. 15% of $460 is . What is 15% of $460?

L _ 15 _ N
260 = qo0 (460 x 15 =6,900) 15% = .15
69 460

100) 6,900 « 15

69.00 = $69

S50, 15% of $460 is $69.

Darren will save $69. @ @ @

Exercise 9

Did you use the fraction method or the decimal method?
Here are both ways to find the answer.
Check your work against one of these methods.

Fraction method Decimal method

1. 24 is 15% of what number?

%i:% (24 x 100 = 2400) 15% = .15
160 160.
15} 2400 .Jg.} 24,00.

So, 24 is 15% of 160.

2. 36 is 90% of what number?
36 _ 90 » _
= T 700 (36 x 100 = 3600) 90% = .90

40 40.

90) 3600 39‘) 36.89.

So, 36 is 90% of 40.

Answer Key
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Fraction method Decimal method

3. 2% of what amount is $4¢

4 _ 2 - -
4= 2= (4100 = 400) 2% = .02
200 200.
2) 400 02.) 4.00.
LALA AL

So, 2% of $200 is $4.

4. 25% of what amount is $207?

25% = -+ 25% = .25
20 i
2 -1 (20 x 4 = 80) 80.
L 25,) 2000,
80
1) 80

So, 25% of $80 is $20.

5. $150 is 75% of what amount?

75% = = 75% = .75
150 3

150 -3 (150 x 4 = 600) _200.
P 75.) 150.00,

3) 600

So, $150 is 75% of $200.

OJORORO

6. $36 is 40% of what amount?

40% = ~ob = & 40% = .4
2 =2 (36 x5 =180) 90.
- 4.) 36.0,
90 A A

2) 180

So, $36 is 40% of $90. The original price of the shoes was $90.

®©WE

74 Answer Key
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Exercise 10

1. What percent is 36 out of 727 percent
2. 75 is what percent of 2007 percent
3. $6 is 50% of what amount? percent
4. What is 15% of 300¢ percent
5. 25% of what amount is $40? percent
6. What percent of 63 is 97 percent
7. 200 is what percent of 8007 percent
8. $95 is 45% of what amount? percent
9. What is 2% of 1,0007 percent
10. What percent is 7 out of 107 percent
11. Whatis 75% of 200? percent
12. 16% of what number is 4? percent

Exercise 11

Did you use the fraction or decimal method?
Here are both ways to find the answer.
Check your work against one of these methods.

Fraction method

1. What is 150% of 607 (Find the part.)
oy . 150 _ 3
150% = 00 ~ 2

< =3 (60 x3=180)

90

2) 180

So, 150% of 60 is 90,

part  whole
part  whole

part  whole

part  whole
part  whole
part whole

part  whole

part  whole
part  whole

part  whole
part  whole

part  whole

Decimal method

150% =1.50.=1.5

1.5
x 60
90.0 =90

Answer Key 75




Fraction method Decimal method

. $85 is 125% of what amount? (Find the whole.)

125%= 2o 2 125% = 1.25, = 1.25
8 =2 (85 x4 =340) 68.
| 1.25.) 85,00.
68
5) 340

So, $85 is 125% of $68.

. What percent of 9 is 90? (Find the percent.)

10
90 _ 2 _ 90 _
& = 700 (90 x 100 = 9000) . =9) 90
_1000% 10 = 10.00 = 10.00. = 1000%
9) 9000 s

So, 90 is 1,000% of 9.

. What percent of $90 is $702? (Find the percent.)

7.80
702 - L (702 x 100 = 70,200) 202 - 90) 702.00
780% 7.80 = 7.80. = 780%
90) 70,200 s
So, $702 is 780% of $90.
. What is 110% of 20? (Find the part.)
o/ — 110 _ 11 _ —
110% = 220-= - 110%=1.10. = 1.1
? 11 _ 1.1
2= 1L 00 x 11 =220)
20 10 % 20
22 22.0 =22

10) 220

So, 110% of 20 is 22.

__JOROROXO

Answer Key
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Fraction method Decimal method

6. $850 is 125% of what amount? (Find the whole.)

125%:%:% 125% = 1.25. = 1.25
B0 =2 (850 x 4 = 3,400) 6 80.
' 1.25.) 850,00,
680
5) 3400

So, $850 is 125% of $680.

®©WE

Exercise 12

Did you use the fraction or decimal method?
Check your work against one of these methads.

Fraction method Decimal method

1. Whatis .2% of 3207 (Find the part.)

S - -
e == (320 x .2 = 64.0) 2% = .002
64 320
100) 64.00 x_.002
640
So, .2% of 320 is .64
2. What percent of 500 is .005¢ (Find the percent.)
005 . 005 00001 =.001%
o0 = Jog 005 %100 =.5) o0 = 500) .00500

001% = ——%

1000
500) .500

S0, .005 is .0071% (or a5 %) of 500.

Answer Key
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Fraction method Decimal method

. $40 s %% of what amount? (Find the whole.)

1 0 —— C l(} — 0, _—
5/; 5% 5 Yo = .5% = .005
40— 2= (40 x 100 = 4000) 8 000.
' .005.) 40.000.
8000.
5. 4000.0.
A A
So, $40 is 3-% of $8,000
. 134.2 is 6.1% of what number? (Find the whole.)
L2 = &b (134.2 x 100 = 13420) 6.1% = .061
2200. 2 200.
6.3/4. 13420.\% .061.“34%
So, 134.2 is 6.1% of 2200.
. What percent of 200 is %? (Find the percent.)
1 1
E' = 5 j = 5
) . 0025 = .25%
5 2 _ 5
200 = 100 (.5 % 100 = 50) 200 = 200} .5000
.250/0 = 310/0
200) 50.00

So, - is .25% (or - %) of 200.

®© @ @

Answer Key
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Fraction method

6. What is Bi % of $25,000? (Find the part.)

1o/ _ o
31% =3.25%

?__ _ 325 ~
eon0 = gn 129000 x 3.25 = 81250)

812.50
100) 81250.00

S0, 3% of $25,000 is $812.50.

OJOXCRO,

Exercise 13

Did you use the fraction or decimal method?
Check your work against one of these methods.

Fraction method

1. The price increased from $50 to $60.

60 (new price)
— 50 (old price)
10 (difference)

10 (difference) 2 3
50 (old price)  — 100 — (T0O x 100 = 1000)

20%

50) 1000

So, the percent of increase is 20%.

2. The price decreased from $50 to $40.

50 (old price)
— 40 (new price)
10 (difference)

10 (difference) 2 B
50(oldprice) 100 (10 x 100 = 1000)

20%
50) 1000

So, the percent of decrease is 20%.

Decimal method

3%%n:32§%:.mn5

25000
® 325
812.50

Decimal method

60 (new price)
— 50 (old price)
10 (difference)

10 (difference) 20 = 20%
50 (old price) = 50) 10.00

50 (old price)

— 40 (new price)

10 (difference)
20 =20%

10(difference) _
50 (old price) =50) 10.00

Answer Key
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Fraction method

. The price went down from $1,000 to $980.

1000 (old price)
— 980 (new price)
20 (difference)

20 (difference) 2 -
1000 (old price) — 100 (20 % 100 = 2000)

2%
1000) 2000

So, the percent of decrease is 2%.

. The price went up from $5.99 to $6.44.

6.44 (new price)
- 5.99 (old price)
45 (difference)

_A45(difference) 2 =
5.99 (old price) ~— 100 (.45 x 100 = 45)

7 Loy,
2
5.99.) 45.00.

So, the percent of increase is 7%% (or 7.5%).

Decimal method

1000 (old price)

— 980 (new price)

20 (difference)
_ﬁ& - ZOA)

20 (difference) _ \
R 1000) 20.00

6.44 (new price)
— 5.99 (old price)
45 (difference)

45( liff ) 0751 = 7.510/0
45 (difference
5.99 (old price) — 5.99.).45.0000

LAA T LAA

. Samir’s time went from 12% minutes to 10 minutes.

123 = 125 (old time)
- 10 =- 10.0 (new time)
2.5 (difference)

2.5 (difference) 2 B
12.5(cldtime)  — 100 (2.5 x 100 = 250)
2 0%
12.5.) 250.0.
A A

So, Samir decreased his time by 20%.

OJOX JOXO

Answer Key

125 = 125 (old time)
— 10 =- 10.0 (new time)
2.5 (difference)
20

2.5 (difference) _ )
12.50ldtme) 12@ 2'5,5100 =2l

s. All rights reserved.
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Fraction method

6. Peter's income went from $24,300 to $26,297.

26,297 (new amount)
—~ 24,300 (old amount)
1,997 (difference)

1,997 (difference}) ¢

24,300 (old amount] 100

(1997 x 100 = 199,700)
_ 8.22%
24,300} 199,700.00

So, Peter’s income increased by 8.2%.

OX ROXORO

Exercise 14

Did you use the fraction or decimal method?
Check your work against one of these methads.

Fraction method
1. What is $125 increased by 20%?

T00% + 20% = 120%

— 120 _ 6
120% = 00 = E

¢ 6 _
EM =5 (125 X 6—750)

$150

5) 750

50, $125 increased by 20% = $150.

Decimal method

26,297 {new amouni)
— 24,300 (oid amount)
1,997 (difference)

082

1,997 (difference) .
24,300 told amount) 24,300} 1997.000

082 =8.2%

Decimal method

100% + 20% = 120%
120% =1.20.=1.2

WA S
125
x 1.2
150.0

Answer Key

81




2.

82

Fraction method
What is 42 increased by .08%¢?
100% + .08% = 100.08%

7 100.08 _
22 = 100 (42 x 100.08 = 4203.36)

100) 4203.3600

So, 42 increased by .08% = 42.0336

. What is $5,680 decreased by 13%?

100% — 5-% = 99 %

991300 = 99.5%

i 895 _
5680 — 100 (5680 x 99.5 = 565,160)

$5 651.60

S0, $5,680 decreased by % = $5,651.60

2

What is $452 increased by 511%2
100% + 55-% = 105, %

105%00 = 105.25%

452 100

475.73
100) 47,573.00

So, $452 increased by 5%% = $475.73

Answer Key

fo= 1025 459 5 105.25 = 47,573)

Decimal method

100% + .08% = 100.08%

100.08% = 1.0008

1.0008
X 42
42 0336

100% — %% - 99%%

9917% = 99.5%, = 995

5680
x  .995
5651.600 = $5,651.60

10 p— ”‘]7 (3]
100% + 52 /0-— 1054 (o]

105%% = 105.25% = 1.0525

1.0525
X 452
475.7300

5. All rights reserved.
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Fraction method Decimal method

5. What is $65 reduced by 15%?

100% — 15% = 85% 100% — 15% = 85%
¢ . 85 _ o .
5 T 108 (65 x 85 =5525) 85% = .85
$55.05 65
100) 5525.00 x .85
55.25

So, $65 reduced by 15% = $55.25.

Mei's bill should be $55.25. (a) () (o) (e)

6. What is $42 increased by 110%?

100% + 110% = 210% 100% + 110% = 210%
2 _ 210 _ _ _
W = Gog (42 x 210 = 8820) _NO%ﬁ2£8—2J
88.2 472
100) 8820.0 x 2.1
88.2

So, $42 increased by 110% = $88.20.,

The fee will be $88.20. (@) (b) (o) (d)

Exercise 15

Did you use the fraction or decimal method?
Check your work against one of these methods.

Fraction method Decimal method

1. New price: $§92 Percent of change: 15% increase
100% + 15% =115%
$92 is 115% of what amount?

115% = 150 = 5> 115% = 1.15
92 23
= =55 (92 x20=1840) 80,
? 20

. 1.15,) 92.00.
23) 1840

So, the old price was $80. {$92 is 15% more than $80.)

Answer Key 83




84

Fraction method Decimal method

. New amount: $796 Percent of change: 1?% decrease

100% — 4 % = 997% = 99.5%
$796 is 99.5% of what amount?

76 = B2 (796 % 100 = 79,600) 99.5% = .995
_800. ___800.
g
99,5;) 796000, 995,) 796,000

So, the old amount was $800.
($796 is 3% less than $800.)

New price: $7.80 Percent of change: 40% decrease
100% — 40% = 60%
$7.80 is 60% of what amount?

60% = 3 =+ 60% = .60
7.80 3
=2 (7.80x5=39) 13.
v 60.) 7.80.
,[3 AA LAA
3) 39

So, the regular price was $13.
{$7.80 is 40% less than $13.)

. New amount: $75.60  Percent of change: 5-%—% decrease

100% — 55-% = 94--% = 94.5%
$75.60 is 94.5% of what amount?

L0 = 32 (75.60 x 100 = 7560) 94.5% = .945
80. 80.
94.5,) 7560.0, .945.) 75.600

So, the old amount was $80.
($75.60 is 5%% fess than $80.)

Answer Key

ss. All rights reserved.
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Fraction method Decimal method

. New amount: $2.50  Percent of change: 25% increase

T00% + 25% = 125%
$2.50 is 125% of what amount?

125% = 125 = 2 125% = 1.25
20 =2 (250 x 4 = 10.00) . 2.00

- 1.25.) 2.50.00

2.00 o
5)10.00
So, the old bus fare was $2.00.
($2.50 is 25% more than $2.00.)
. New price: $18.00 Percent of change: 12.5% increase
100% + 12.5% = 112.5%
$18.00 is 112.5% of what amount?
B0 - TS (18 x 100 = 1800) 112.5% = 1.125
16. 16.

HZC’SA. 1800.3. 1.%“8.\5}8\%

So, the old price was $16.
($18.00 is 12.5% more than $16.00.)

OJOXOXO,

Answer Key

8b
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