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Part V Ratios, Proportions, Percents 372

Ratios, Equal Ratios (See also "Equivalent Fractions" p.300)

A ratio is a comparison of two numbers or quantities. It implies a comparison by

division. The following is the ratio of 8 boys to 2 girls.

a) 8 to 2 * A ratio has two terms: "1st term to 2nd term"
b) 8 : 2 * A ratio can be expressed in three different ways
as shown on the left: in word, in colon, and in
c) 8 ~— 1st term fraction. (Fraction form is commonly used.)
2 = 2nd term

* All three forms are read "8 to2."

Order is important in writing a ratio. The quantity named first in statement
is always the first term. For example, there are 8 boys and 2 girls:
What is the ratio of boys to girls? 8 to 2 or 8/2 (boys first)
What is the ratio of girls to boys? 2 to 8 or 2/8 (girls first)

Equal Ratios - Ratios like fractions are usually written in lowest terms.

- 2
Ve ~
8 _ 4 We simplify ratios, write equal ratios,and change ratios to a common
2 l1 8 :2=4:1 denominator like we do with fractions. But we can not change a
No o ratio such as 4/1 or 5/2 to a whole number or a mixed number.
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Ratios & Rates, Unit Rate & Unit Price

A rate is a ratio comparing two quantities in different kinds of units. You know the
comparison is a rate when it uses words like "per" "for" "each." The follow-
ing compares the differences between ratios and rates.

Ratio 3 points —score of Sue [ "3 to 4" In a ratio, the terms are of the
4 points —score of Tom "3 3 4" same kind or in the same unit. .

Rate 60 miles — distance 60 miles per (1)hr In a rate, the terms are
1 hour — time 60 miles : 1 hr always in different units.

In ratios, same units cancel out. But in rates, different units are written as part of the rate.

Unit Rate & Unit Price - In unit rate or unit price the second term is 1 unit.
Unit Rate is the rate that compares quantity to 1 unit. Unit price is the rate
that compares price to 1 unit.

Rate: "120 pages in 3 hours" To find the unit rate or unit price,

Unit Rate: "40 pages/1 hr" divide the number in the first term
by the number in the second term:

Price: "$9 for 2 lbs" 120 -3 = 40; 9--2 = 4.5

Unit Price: "$4.50/1 1b"
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Ratios & Proportions

A ratio is a comparison of two numbers. A proportion is an equation showing
that two ratios are equal and it can be written in the following ways:

a) 48 : 12 = 4 : 1 b) 48 _ 4 The 1 can not be
12 1 = dropped in a ratio.

Both read as "48 is to 12 as 4 is to 1"

A ratio has two terms but a proportion has 4 terms. We call
- the Ist and 4th terms (last term) the extremes of the proportion,
- the 2nd and 3rd terms (two middle terms) the meams of the proportion.
In a true proportion: The product of the means equals the product of the extremes.
(2nd term) x (3rd term) = (1st term) x (4th term)

means

/ \ extreme) (mean)
a) 48 : 12 = 4 : 1 b) 1Istterm —= 48 _ 4 < 3rdterm
\ / 2nd term —» 12 1 < 4thterm
extremes (means) extreme)

We can determine whether two ratios are equal by following methods:
1. Reduce each ratio to lowest terms and compare. (see p309)

2. Use the cross products. (Ssee next page)
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Cross Products - A Test of Equal Ratios or Equivalent Fractions (see also p.303)

We can use cross products (also called cross multiplication) to deter-
mine whether two ratios or two fractions are equal. We know in a true
proportion, the product of the extremes equals the product of the means.

@ @

20 >‘>< 18 @ 20 x 45 = 900 < The products of the extremes

50 45 @ 50 x 18 = 900 < The products of the means

20 _ 18 Since the cross products are equal, the two ratios
50 5 are equal. Thus, 25/50 = 18/45 is a proportion.

We can use proportion and cross products to find the value of the "unknown"
term if we know the other three terms. Follow the steps given below:

&) ©) ©) ® £_‘=—1

14 _ 6 = 21 x 6 _ 14 _2 6 _2
= n =9 ’ 9 3

21 n 14 xn =21 X 6 T 14 21 3
@ Set up a proportion: with an unknown term "n* in one of the ratio.
@ Cross multiply: the products of the extremes = the products of the means.
@) Solve for n: divide the product of the means by the given extreme.
@ Check: reduce each ratio to lowest terms and compare. Check (J ).
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Setting Up Proportions In Different Ways (review first p.374)

In the following, we use the proportion 4:2 =14:7 as an example to show
that there are more than one way of setting up a proportion. We can use the

following formula to test whether each proportion is a true proportion:
2nd term x 3rdterm = 1stterm x 4th term

—_— proportion

2nd term @ 4th term ——~ 4 x 7 = 28

?
(a) 1st term @>=< E 3rd term — 2 x 14 = 28 true

proportion
1st term 3rd term — 2 x 14 = 28

(b) 2nd term >—z<@ 4th term — 4 x 7 = 28 true
7,

p— proportion
4th term E 3rd term —* 2 x 14 = 28

(c) 2nd term >=<@ 1st term —— 7 x 4 = 28 true
@ ?

proportion

2nd term 1st term ———= 7 x 4 = 28

(d) 4th term @>=< 3rd term ——~ 2 x 14 = 28 true
@



Part V Ratios, Proportions, Percents

377

Scale Drawings (Review "Proportions" "Cross Products” p.374)

A scale drawing reduces the size of an actual object proportionately so
that the object appears in the same shape but in a much smaller size.
Scale drawings are used to make maps, draw blue prints for buildings,
cars, plane, etc. It utilizes the concepts of proportions and cross multiplication.

Here is how to use proportion to find the actual distance of the city 13
inches away on the map, if the scale is 1 inch for 20 miles.

distance in drawing (inch) —— 1 _ 13 — distance in drawing (inch)

actual distance (mile) 20 n — actual distance (mile)

The units of the second ratio must correspond to the units of the first ratio. (See p.373) ]

cross multiply 1 xn=13 x 20 n = 260 miles
check 1 x 260 = 260; 13 x 20 = 260 or 13/260 = 1/20

Step 1. Set up a proportion. Use the given scale to write the first ratio: 1/20
and use n to represent the unknown distance.
Step 2. Find cross products. Solve for n.
Step 3. Check. Substitute 260 for n and multiply or simplify. Check (/)
The answer: The city is 260 miles away.
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Meanings of Percents and The Percent Symbol (Sign) (%)

The word percent comes from "per" and "centum." "Centum" means 100. So,
percent means "by the hundredths" (the number of hundredths of a
number) , "per 100," "out of 100," "on the basis of 100," "compared with
100," or "divided by 100." The symbol for percent is %. Study the
following carefully and find what the percent symbol % stands for:

I 1 '—'1%=—1—=1-.-100=0.01
5 7 100
| g 100

— 100% = —=100=-100 = 1
100

Points To Remember: (See "Shortcut..." p.390)

* To drop the % sign means to divide the number by 100 or to multiply by its reci-
procal 1/100 (= 0.01). (See "Reciprocal" p.326)

* To add the % sign means to divide the number by 100. Therefore, you first multiply
the number by 100 before you add the % (= to multiply by 100/100).

* Any number with the % sign should be changed to a decimal, or a fraction, or
a ratio before it is used in computation.
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Relating Percents to Ratios, Fractions, & Decimals

On the left is a 10-by-10 grid,
25 out of 100 squares are shaded.
When we compare the shaded
squares to the total of 100
squares, we can express the
relation as:

a percent: 25% (25 per 100)
a ratio: 25:100 or 25/100
a fraction: 25/100

a decimal: 0.25

* ¥ % *

The example shows the basic relationships that exist among percent,
ratio, fraction, and decimal. They are different forms of writing the
same number. (See p.98) We can say:

- Percent is a special kind of ratio which always compares with a number 100.

(e.g.) 25% means "25 compared with 100" -- 25:100 or 25/100
- Percent is a special kind of fraction whose denominator is always 100.
(e.g.) 25% means "25 out of 100" -- 25/100

- Percent is a special kind of decimal with the place value of "hundredths."
(e.g.) 25% means "25 hundredths (of 100)" -- 0.25
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Percents and Decimal/Fraction Equivalents (review also p.9s)

Since percents, decimals, and fractions are different forms of writing
the same number, you should not only know how to change from one form to
another but also remember the equivalent forms of the most commonly used
percents like the one listed below.

Decimal Fraction Decimal Fraction
Percent Equivalent Equivalent Percent Equivalent Equivalent
1% 0.01 1/100 40% 0.4 2/5
5% 0.05 1/20 50% 0.5 1/2
10% 0.1 1/10 60% 0.6 3/5
20% 0.2 1/5 80% 0.8 4/5
25% 0.25 1/4 100% 1 1

Note: To change a mixed number percent, 123%, to a decimal, first write it as
a sum of a whole number percent and a fraction percent:
12%% = 12% + 1/2% = 12% + 0.5% = 0.12 + 0.005 = 0.125
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Fractions and Decimal/Percent Equivalents

Also for your quick reference, here are the decimal/percent equivalents
of some of the common fractions which you are likely to encounter in
working with numbers.

Common Decimal Percent Common Decimal Percent
Fraction Equivalent  Equivalent Fraction Equivalent Equivalent
1/2 0.5 50% 2/3 0.66 662 3
1/3 0.33 331% 3/4 0.75 75%
1/4 0.25 25% 5/6 0.83 833 %
1/5 0.2 20% 3/8 0.375 375 %
1/6 0.16 1623 5/8 0.625 625 %
1/8 0.125 1213 7/8 0.375 375 %

Example: Find 1625% of 240.
1/6 x 240 = 40 162% = 1/6 and the word "of" means "times."
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Percents, Decimals, & Fractions

382

Keep in mind that decimals and percents are two special types of fractions
which differ from the common fractions The differences are found in

their denominators:

2 3 1
5 14 25 <«
0. = 4 o0.25 = 25
04 10 100 <«
5 20
== — 207 =
5% = 100 ° =100 <

In Common Fractions, the denominators
are any non-zero number except the
powers of 10.

In Decimals, the denominators are
the powers of 10. Instead of writ-
the denominators, they are indi-

cated by the position of the digit.
(See p.98)

In Percents, the denominators are
always 100. Instead of writing the
denominator, they use a percent
sign % (% = 1/100), (See p.378)

Fractions are always written in the lowest terms. But when a fraction represents a percent,
you can not simplify it. For example, you can not write 5/100 & 20/100 above as 1/20 & 1/5.
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Interchanging Among Fractions, Decimals, & Percents

Since fractions, decimals, and percents are different forms of writing the same
number, it is important that you know how to change from one form to
another. The following shows the six possible interchanges and "How-To"
examples are given on the successive pages.

Fractions
1. Fractions —> Decimals 5. Percents —> Fractions
2. Decimals —> Fractions 6. Fractions —> Percents

— Percents

3. Decimals —> Percents

4. Percents —> Decimals
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1. Changing Fractions to Decimals (review first p.sg)

How to change a fraction to a decimal depends on the denominator of the
fraction as shown below. If you are not sure, you can always change a fraction

to a decimal by dividing the numerator by the denominator.

2 25 = o.25 * For Decimal Fractions

10 100 Write directly as a decimal the
way the fraction is read (See p.98)

Clue: The decimal places should equal the number of zeros in the denominator

* For Common Fractions
Division changes any fraction to a
decimal. But the result can be:
a) x5 a) A terminating decimal - If the given
3 = _15 = 90.75 fraction can be changed to a
4 100 equivalent decimal fraction.
™ x25 Then write as a decimal. (p.266)

4

b) A repeating decimal - If the given
L - 1< 3 = 0.33... denominator does not divide evenly
3 ’ into 10, 100, etc. (p.267)
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2. Changing Decimals to Fractions

Remember: The denominator of a decimal is always a power of 10 (p.382)

* For Decimal Less Than 1 (< 1):

0.04 = —2 = 1 Ist. write the decimal as the numerator.
100 25 (Drop zero before whole number p.66)
‘] I _I 2nd. wWrite the place value of the last digit
hundredths reduce as the denominator.
3rd. Reduce to lowest terms.
* For Decimal Greater Than 1 (> 1):
2.105 = 2 + 0.105 Ist. Write the mixed decimal as the sum
of whole number and decimal (p.224)
5 + 0.105 = 2 + L95 2nd. Keep the whole number part. But
1000 change the decimal part to fraction
following the method given above.
105 _ 2 105 _ , _21 3rd. Write as a mixed numbers with "+"
1000 1000 200 omitted. Simplify the fraction.

Suggestion: Read "Decimals & Decimal Fractions" (p 98) & "Changing Fractions to Decimals"
(p.-266) together with last page and this page.
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3. Changing Decimals to Percents

386

Remember: Percent fractions always have 100 as the denominator.

Change 0.5 to a percent.

0.5 x 00 _ 50
100 100
=0 = 50 X L = 50%
100 100 I
/XIO\
= 2 - 50 _
0.5 10 100 50%
xlO/
0.5 o.v\sj\o/——-—— 50%

Method 1. Use "1" Property

1st. Multiply 0.5 by 100/100 (= 1) chang-
ing the decimal to a fraction with
the denominator of 100.

2nd. Write the fraction as the numerator
times 1/100: 50 x 1/100
(A reverse process of multiplying fraction.)

3rd. Replace 1/100 with %. (see p.378)

Method 2. Use Equivalent Fraction

Ist. Write 0.5 as a decimal fraction.

2nd. Multiply 5/10 by 10/10 (= 1) chang-
ing it to a fraction with the
denominator of 100.

3rd. Write as a percent,(see above)

Shortcut: Move the decimal point two places
to the right and add the % . (see p.391)
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4. Changing Percents to Decimals
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Remember: % =

1/100 = 0.01 (p.378)

6% = 6 x ﬁ = 1—060-
Jes = 6+ 100 = 0.06
6% = 6 x 0.01 = 0.06
2128 = 212 _ 5 12

100 100
213—(2)— 2.12

212% = 212 x 0.01 = 2.12

6% .

* For Percents Less than 10%

Method 1. Change the % to 1/100

Drop the % and multiply by 1/100 chang-
ing the percent to a fraction with
a denominator of 100. Then divide.

Method 2. Change the % to 0.01
Drop the % and multiply it by 0.01.

* For Percents Greater than 100%

Method 1. Change the % to 1/100
First, change the percent to a
fraction. Then, write improper frac-

tion as a mixed number; and then

as a mixed decimal.
Method 2. Change the % to 0.01

Shortcut: Drop the % and move the decimal
point two places to the left (p.378)
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5. Changing Percents To Fractions

Remember: % = ()% = 1/100 = 0.01

Change 45% to a fraction.
Shorter Way: Change to Fraction

45% = 45 x L. - 45 Ist. Percent to fraction: 45% = 45/100
100 100 45% means "45 out of 100" or
"45 times 1/100".
45 _ 45 5 _ 9 2nd. Fraction in lowest terms
100 ~ 100 + 5 20 Change the decimal fraction to
| l a common fraction.
decimal fraction common fraction

Remember: Numbers end in 5 and 0 are divisible by 5 which means they have 5 as a common factor

Longer Way: Change to Decimal first
45% = 45 x 0.01 = .45 Ist. Percent to decimal: 45% = .45
Drop the % & move the decimal
point two places to the left.
(See p.390)
.45 45 _ 9 2nd. Decimal to decimal fraction: 45/100

100 20 3rd. Fraction in lowest terms.
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6. Changing Fractions to percents

o EBN Method 1. Use Equivalent Fraction
3 _ 75 _ 75% Write an equivalent fraction with

4 100 a denominator of 100.

\x25/ Write as a percent.(see #3, p.386)

Use Method 1 if the given denominator is a factor of 100: 1, 2, 4, 5, 10, 20, 25, 50, 100.

é = 5§ —-8 = 0.625 Method 2. Use Division
8 Change the fraction to a decimal
0.625 x 100 _ 62.5% by division.(see #1, p.384)

100 Multiply the decimal by 100/100 (= 1).

Write as a percent.(see #3, p.386)

By using Method 2, we can change any type of fraction to a percent.

5. £ _ n —s 8xn Method 3. Use Proportion (see p.374)
=<0 —» . .
8 100 5 x 100 Write an equation making 5/8 equal

to /100 (an unknown percent).
Find the cross products and solve
for n (n equals percent).

5 x 100
500 - 8 = 62.5%

8 X n
n
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Shortcut For Changing Percents To Decimals (review first p.378)
Shortcut: "Drop the % and move the decimal point two places to the left."

Here is the reason why: [Remember: % = (1)% = 1/100 = 0.01]
(1) @) &) @

1 45 . =
[% = 1/100] 45% 45 x 100 100

(1) To drop the % means to multiply the number by 1/100: 45 x 1/100
(2) To multiply the number by 1/100 change it to a fraction with
a denominator of 100: 45/100
(3) Fractions means division: 45 + 100
(4) To divide by 100, move the decimal point two places to the left:

. —_— 0.45
45 \4/6\ 45 (or )
[% = 0.01] 45% = 45 x 0.01 = .45 (or 0.45)

Or, drop the % means to multiply the number by 0.01 as shown above.

As you see, "todrop the %" means either to divide the number by 100 or to multiply
it by 0.01. In either case, move the decimal point two places to the left.
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Shortcut For Changing Decimals To Percents (review first p.228)
Shortcut: "Move the decimal point two places to the right and add the %."

Here is the reason why: [Remember: Percents always has a denominator of 100.]

@ @) &) @
100 72 1
O . 72 = 0 - —— = —_— - s m—
72 X 1 166 72 X 100 72%

(1) Multiply the number by 100/100 (= 1): 0.72 x 100/100

(2) Multiply the number by 100/100 change it to a percent fraction
with a denominator of 100: 72/100

(3) Write the fraction as the numerator time 1/100: 72 x 1/100

(4) Write 1/100 as the % and add it to the number: 72%

0.72 0.72 x 100 = 72 —= 72%

Or, multiply the number by 100 first and then addthe % (= x 1/100)

Do you see that "to move the decimal point two places to the right” means fo multiply the
number by 100. And "to add the %" means to multiply it again by 1/100. It is the same
as multiplying by 100/100 (= 1).
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Changing Mixed Number Percents to Fraction/Decimal Equivalents

Changing 87 1/2% to A Fraction:
1)

1 _ 1 _
872% = 872 =~ 100 =

@ 3

7
IS
2

olv

L

160~
4

87 1/2% can be written as a complex fraction: 87 1/2 over 100.

(1) Drop the % and divide the mixed numbers by 100: 87 1/2 =+ 100
(2) To divide by 100 is the same as to multiply by its reciprocal 1/100.

Change the mixed number to an improper fraction and cancel first.
(3) 87 1/2 % equals 7/8. (Check: 7/8 =7:8 = 0.875 = 87 1/2 %)

Changing 87 1/2% to A Decimal:

0 ) 3 @
87 1/2% = 87% + 1/2% = 87% + 0.5% = .87 + .005 = 0.875

(1) Write the mixed number percent as the sum of the whole
number percent and the fractional percent.

(2) Change the fractional percent to decimal percent,(1/2 =1:2 = 0.5)

(3) Write both percents as decimals.(See "Shortcut" p.390)

(4) 87 1/2% equals 0.875. (Check: 0.875 = 875/1000 = 7/8)



Part V Ratios, Proportions, Percents

393
A General Percent Equation

If we use R (ratio or percentage), T (total or base), and P (part) to

represent three terms or quantities in a percent problem, a general
statement of percents and its equation will be as follows:

General "Certain ratio of total is part."
statement: 1 1 l l 1 The word "of" means "times" (x).
The word "is" means "equals" =).
Equation: R X T =P

The general statement means "Percentage times total equals its actual quantity "

A Proportion for Percent Problems (review “Proportions" p.374)

One way of solving percent problems is using equations. Another is using
a proportion. A proportion has four terms. In a percent problem one of the
terms is always 100 and if two other terms are known, then a proportion
can be used to find the fourth term. The following is the proportion
used for solving percent problems. Make sure the terms correspond!

part — R — _P_ — part The proportion is read: "R compares with
total — 100 T — total 100 is the same as P compares with T "
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Three Basic Types of Percent Problems (review first the previous page.)

There are three basic types of percent problems because a percent
problem is made up of only three quantities. All three types of problems
has to do with finding one of those three quantities when the other two
are known. In the following m represents the unknown quantity.

Three Basic Types of Problem Sample Questions
1. Finding the part (P): * 60% of 50 is what number?

— What (number) is 60% of 50?
[(RxT =12 | * Find 60% of 50.
60% x 50 = n

*

2. Finding the ratio (R): * What percent of 50 is 30?
| nxT=FP | * What percent is 30 of 50?
* 30 is what percent of 507

n x 50 = 30

3. Finding the total (T): * 60% of what number is 307

=P * 30 is 60% of what number?
Rx n ' * 30 is 60% of a number,
60% x n = 30 find the number.
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6.

10.

11.

In general, the simplest way to find the part (P) (Type 1 problem)
is to change the percent to a decimal or a fraction and multiply.
Change to a fraction if cancellation can be used. (See p.304)

A percent number (the ratio) should be changed to a fraction, a decimal, or
a ratio before it is used in computation. (See p.378)

In setting up a proportion, the terms must correspond. Each ratio compares
the part with the total (or base). In a percent problem, one of the
terms (base) is always 100. (See p.393)

To change a percent to decimal, drop the % and move the decimal
point two places to the left or multiply the number by 0.01.(p.390)
When changing a percent to a fraction, reduce it to lowest terms

if necessary. (See p.388)
For example, 50% = 0.50 = 0.5 or 50% = 50/100 = 1/2

To change a number (whole number or decimal) to a percent, multiply
the number by 100 and add a percent sign (%).
For example: 7 = 7 x 100 = 700%, & 0.24 = 0.24 x 100 = 24%

Utilize the concepts of cancellation (see p.304) and reciprocal (see p.326)
whenever possible, it means less calculation.



Part V Ratios, Proportions, Percents 398
Solving Type 1 Problems: Finding the Part (read first p.394)

Problem: During the clearance sale, all the shoes at Z store are 25% off
the regular prices. If the regular price of the pair of shoes which Dick
bought is $84, how much did he save?

Analysis: The problem -- "25% (sale) of $84 (base price) is how much?"
The equation -- 25/100 x 84 = n and n = 25/100 x 84
The question asked -- "How much did Dick save?"

Clue: If you remember that 25% = 1/4 (25 is a quarter of 100) and if you
understand the concept of cancellation (see p.304), the problem can
be solved with little calculation. See Method 1.

Method 1. Using Equation - Changing the percent to a fraction

21 .

n = 1 x $84. Change 25% to.1/4 and multiply.
h | Use cancellation.

n = $21 Ans. Dick saved $21.

To know how much Dick paid for the pair of shoes, subtract $21 from $84
(84 - 21 = 63). Dick paid $63 for the shoes.
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Method 2. Using Equation - Changing the percent to a decimal

n 0.25 x $84 Change 25% to 0.25 and calculate.

$21 Ans. Dick saved $21.

Method 3. Using Proportion - Changing the percent to a ratio

i _ _n Ist. Set up a proportion. Change
4 84 25% to 25/100 = 1/4 (lowest term).
4 xn = 1 Xx 84 2nd. Find the cross products. Have n
on the left of the equation sign.
21
4 xn _ 84 3rd. Divide both sides of the equa-
4 R tion by 4 so n will be alone on the
1

left side of equation sign.

n = $21 Ans. Dick saved $21.

To solve Type 1 problem, it is much simpler to use an equation method
than a proportion method. It requires less computation.

Type 1 Problems include finding the sales tax and the service tip etc.
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Solving Type 2 Problems: Finding the Ratio (or Percent) (reada first p.394)

Problem: In a math test, Judy got 32 problems correct out of 40. What
percent of correct answers did she get?

Analysis: The problem -- "What percent of 40 (total) is 32 (part)?%
The equation -- n x 40 = 32 and n = 32/40 (32 - 40)
The question asked -- What % of correct answer did Judy get?

Clue: If you know the shortcut (see p.391), all you have to do is to divide

the numbers and write the answer as a percent by moving the decimal
point two places to the right and adding the %. See Method 1.

Method 1. Using Equation - Finding n and then write as n%

s = 32 _ 4.8 1st. Divide. In algebra, division
ne = 20 ~ 7 is written in a fraction form.
100 2nd. The question is asking for a

n¥ = 0.8 X 750 ratio. Multiply 0.8 with 100/100

(=1) changing the decimal to a
fraction with a denominator of 100.
Then write as a percent.

00 Ans. Judy got 80% correct.
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Method 2. Using Equation - Changing the percent to a decimal

(0.01)n = 32 =
40

Y0+61)n _ 0.8

—0-031- 0 01
n = 80%

0.8
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1st. Change the % to a decimal 0.01
(1/100), since n here stands for n%.

2nd. Divide both sides by 0.01
and solve for n.

Ans. Judy got 80% correct.

5

Method 3. Using Proportion - Changing the percent to a ratio

n_ _ 32
100 40
n x 40 = 100 x 32

16

n x 40 =100 x_32

40

n

40~ 2

80%

1

Ist. Set up a proportion. Make
sure each ratio is comparing

the part to the total.

2nd. Find the cross products.
3rd. Divide both sides by 40
and solve for n. Use cancel-

lation.

Ans. Judy got 80% correct.
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Solving Type 3 Problems: Finding the Total (or Base) (reaa first p.394)
Problem: According to AA High School, 238 graduates of the class of 1993

went on to college. It represents 68% of the total graduates of the
year. How many did graduate from AA High School that year?

Analysis: The problem -- "68% of what number is 238?"
The equation -- .68 x n = 238 and n = 238/.68 (238 + 68%)
(In algebra, division is written in fraction form.)
The question asked -- "How many graduated in 1993 from AA Hi?"

Clue: If you rewrite the percent as a decimal, you solve the problem in
one step by dividing the part by the ratio. See Method 2.

Method 1. Using Equation - Changing the percent to a fraction.

n = 238 =< _68 1st. Change the percent to a
" 100 fraction.
n = 238 - 0.68 2nd. Compute

= 350 Ans. 350 graduated.
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Method 2. Using Equation - Changing the percent to a decimal

n = 238

= 350

- 0.68
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Ist. Change the percent to a

decimal and divide 238 by the
decimal.

Ans. 350 graduated.

Method 3. Using Proportion - Changing the percent to a ratio

17 _ 238
25 n
17 xn = 25 x 238
. x n = 25 x 238
1L 17
n = 350

1st. Set up a proportion.

Change the percent to a ratio
in lowest terms.

2nd. Find the cross products,
n on the left of the equation.

3rd. Divide both sides of the
equation by 17 and solve for n.

Ans. The total graduates of
the class 1993 was 350.
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Percents & Money

(Review also "Decimals & Money" p.59)

Since a dollar equals 100 cents, we can express it in the following ways:

1%
8%
10%
25%
50%
75%
100%

% of a dollar

of a dollar

of

of

of

of

of

of

a

a

a

a

dollar

dollar

dollar

dollar

dollar

dollar

150% of a dollar

In Decimal

$.01
$.08
$.10
$.25
$.50
$.75
$1.00
$1.50

In Word
1 cent
8 cents
10 cents
25 cents
50 cents
75 cents
100 cents

150 cents

(In Fraction)
(1/100 of $1.00)
(8/100 of $1.00)
(1/10 of $1.00)
(1/4 of $1.00)
(1/2 of $1.00)
(3/4 of $1.00)
($1.00)

(1 1/2 of $1.00)

Note: "8% sale tax" means you pay an extra 8 cents for every dollar you spend.
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Summary
(Ratios, Proportions, & Percents)

A ratio is a comparison of two numbers or quantities of the same kind of units. A rate
is a comparison of two qualities in different kinds of units.

A proportion is an equation which shows that two ratios are equal. Cross products is
a method used to test whether two ratios are really equal.

Percents can be considered as a special kind of ratio, or fraction, or decimal. As a
ratio, percents always compares with a number 100 As a fraction, percents always
have the denominator of 100. As a decimal, percents have the place value of
"hundredths."

Percents, decimals, and fractions are all interchangeable. There are six possible ways
of interchange among them.

There are three basic types of percent problems because a percent problem is made
up of only three quantities: percentage, total, and part.

In solving percent problems, read and analyze the problem first. Use the information
given to write a mathematical equation. Then the equation is rearranged so that the
unknown term is alone on the left side of the equation and the known terms on its
right side. Any number with the percent sign (%) should be changed to a decimal, or
a fraction before it is used in computation.
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Addends 110, 132, 133, 150, 168
missing 136, 137 151,
Addition 110
with carrying 139 140, 141
144, 145 226, 239,

Addition (continued)
symbols 112,
table 129 131 132, 133, 151
of unlike fractions 337 338,
of whole numbers (rules) 143,

Decimal point (continued)
69, 98, 224, 228, 229 238,
240, 242, 248-250, 252-
254, 256-261, 386-388,
390, 391 400.

Decimals 50, 224, 382,

checking 114, 135, 143, 144,
145,
column 116, 142,

of compatible numbers 134,
135

of decimals (rules) 238,

and estimating 116, 230, 238,
269

facts 128, 129 130, 131

of fractions (rules) 332,

of like fractions 334, 335, 336,
of mixed numbers (rules) 333,
and multiplication 110, 168,
properties 114, 120, 130, 134,
with regrouping 134, 135, 139
and rounding 116, 230, 269

and subtraction 110, 150, 151
158,

Averages 217
Base-10 system 16, 108, 140,
158,
Binary operations 123,
Comparing and ordering
decimals 64, 65,
fractions 100, 101 303,
greater than and less than
28
ratios 372, 374, 375,
whole numbers 28, 29
Connections
7 10, 11, 22, 27, 32, 38,
39 40,51 58, 87 106,
120, 121, 169 195, 281

289, 294, 296, 299, 300,
301 311 326, 327

Decimal point 50, 54, 55 68,

adding 238, 239,

comparing and ordering 64,
65

dividing 229, 252, 253, 258,
259,

equivalent 58, 61 65,

estimating 230, 231, 232,
233, 238,

expanded form of 51 62,
63 65,

and fractions 8, 51, 93, 98,
99 225 266, 267, 383,
384, 385, 400,

mixed (See mixed decimals)
and mixed numbers 93, 225,
380, 392,

and money 59, 227, 404,
multiplying 228, 242, 243,



Decimals (continued)

and number lines 52, 53,

patterns 66, 67 68, 69 72,
73, 228, 229,

and percents 378-381, 383,
386, 387, 390-392, 399
401 403,

and place value 54-56, 62,
68, 69, 72, 73,

and quotients 248, 249 250,

reading and writing 56, 57,
58,

and remainders 200,

repeating 250, 261, 267 384,

rounding 61, 230, 231, 232,
233 267,

subtracting 240

terminating 249, 266, 267,
384,

and whole numbers 50, 52,
54,55 63

and zeros 58, 66, 67 224,
238, 240, 243, 248, 249,

Decimals (continued)
250, 252, 254, 256, 258,
260, 261,
Decimal system 16, 17, 34,
35, 36, 37, 50, 108, 140,
158, 227,
Denominator
88, 89 91, 92, 94, 95, 97-
100, 266-268, 274, 275 280,
281, 293, 299-301 303-311,
320-324, 326, 327 332-334,
337, 338, 342-347, 352-356,
365, 379, 382, 384-387,
389-391, 400,
Difference 110, 111, 150, 151
156, 157 161, 162,
estimating 117, 231 269,
Digits 16, 17 106, 225,
decimal 56, 57, 224, 225,
Dividend 110, 111 179 193,
198, 200, 204, 207 208,
248, 356,
partial 204, 205, 206, 208,
248, 249,
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Divisibility 284, 288, 289
Division 110

checking 115, 207, 209,
213, 257,

of decimals (rules) 254,
255, 256, 257,

and estimating 119, 203,
207, 209, 212, 213, 214,
215, 216, 233, 271,

facts 193, 194, 197,

and finding averages 217

of fractions (rules) 327,
364,

long form 206, 208,

with money 260, 261,

by multiples of 10 211,

and multiplication 110,
193, 196,

patterns 69 179, 229, 288,
289

by powers of 10 69, 179,
229,

properties 121, 196, 298, 327,

with remainders 200, 206,



Division (continued)

207 208, 209 210, 356,

and rounding 119, 233,
267 271

short form 210, 297 307,
316,

and subtraction 110, 192,

symbols 87 112, 113, 198,

table 194, 197

of whole numbers (rules)
203, 204, 205 206, 207,
305,

with zeros in quotients 206,
211 212, 213, 252, 256,

zeros in 66, 179, 195 209
211 248, 249 250, 252,
254, 256, 258, 260, 261

Divisor 110, 111, 179 193,

198, 200, 204, 206, 207,
208, 282, 284, 356,

Equations 374,375 377 389
393-403,

Equivalent Fractions 90,
97,99 275 298-303

Equivalent Fractions
(continued)
320-325, 332, 333, 337
338, 345, 386, 389,
Estimating
and addition 116, 230,
238, 269
decimals 230, 231 232,
233, 238,
differences 117, 231 269,
and division 119 203,

207 209 212-216, 233,
271

fractions 268, 269 270,
271

money 230, 231, 232, 233,

and multiplication 118,
232, 270,

products 118, 232, 270,

quotients 119, 203 207,
209 212,213 214, 215
216, 233 271

and rounding 32, 116,
117 118, 230, 268, 269,
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Estimating (continued)
2170, 271,
and subtraction 117, 231,
269,
sums 116, 230, 238, 269,
whole numbers 116, 117,
118, 119,
Exponents 25, 36, 37, 38,
39 40, 41 42, 43, 44,
45, 70-81, 317,
Factors 110, 111, 169 176,
282, 284, 285, 294,
cancelling 211 304, 305
308, 309 352, 353, 354,
355 357, 366, 367, 392,
398, 399, 401 403,
common 300, 301 304,
306-309, 324, 352-355,
357, 366,
GCF (see greatest common
factor)
pairs 169 285,
prime 294,
simplifying 304, 305, 308,



Factor Trees 296, 317
Factorization 285-289 294-
297, 309 317 319 355,
Facts 123
addition 128, 129, 130, 131
division 193, 194, 197
multiplication 170-173 184,
197,
related 150,
subtraction 150, 152, 153
154, 161,
Fractions
adding 332, 334, 335, 336,
337 338,
common 51 266, 267 381
382, 384,
comparing and ordering
100, 101 303,
complex 90, 91, 299, 327
365 392,
decimal 51, 98, 99, 266,
384, 388,
and decimals 8, 51, 93
98, 99 225 266, 267

Fractions (continued)

383, 384, 385, 400,
dividing 365, 366, 367,
equivalent (see equivalent

fractions)
estimating 268 269 270, 271
improper (see improper

fractions)
like 90, 97 100, 280, 311
320-325 332-336, 342-345,
in lowest terms 88, 281 293,
303 332, 336, 342, 344, 347

352, 354, 355, 372, 375 385
388, 403,

meanings 86, 87 88, 89, 91,

and mixed numbers (see mix-
ed numbers)

and money 359 404

multiplying 353, 354, 355 356,
357

and number lines 93 101 302,
as parts of groups 86
patterns 70, 72, 73
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Fractions (continued)
and percents 378, 379, 380,
381, 383, 388, 389, 392,
398, 402,
proper 90, 92, 93, 354, 355,
356,
and ratios 87, 372,
reading and writing 89,
reciprocals 34, 69, 71 274,
304, 326, 327, 364, 365,
378, 392,
rounding 268, 269, 270, 271,
simple 90, 91 299
subtracting 344, 345, 346, 347
unlike (see unlike fractions)
and whole numbers 8, 275,
298,
and zero 89 195
Greatest common factor
(GCF) 280, 281 293 297
300, 306, 307 309, 319
Improper fractions 90, 92, 93-
95 274, 299 326, 334, 337
338, 343, 346, 347 352, 356,



Improper Fractions (continued)
357 364, 367 387, 392,

Inverse operations 110, 114,
115, 150, 187, 193, 195,
198, 282, 353, 358, 365

Least common denominator
(LCD) 320, 323 324, 325,
332, 333, 342,

Least common multiple
(LCM) 280, 301, 311, 313-
320, 325, 332, 333, 337 338,
342, 343 345,

Lowest terms 275, 281, 293, 300,
305 306, 307 308, 309 310,
Measurements 86, 359,
Mixed decimals 52, 74, 93, 224,
225 248, 251, 253, 387
Mixed numbers 90, 96, 101,
251 336, 353,
adding 333, 335, 338,
and decimals 93, 225 380, 392,
dividing 367,
and estimating 269

Mixed numbers (continued)
and improper fractions 92, 94,
95, 274, 326, 334, 337 338,
352, 356, 357, 364, 367, 387,
392,
multiplying 356, 357,
and rounding 269 270, 271,
subtracting 345, 346, 347
unlike 333, 338,
Money
and decimals 59, 227 404,
and division 260, 261,

and estimating 230, 231 232,
233

and fractions 359, 404,

and percent 398, 399, 404,

and rate 373

reading and writing 60,

rounding 61, 230, 231, 232,
233, 261

and subtraction 241

values 59
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Multiples 110, 111, 169, 175, 180,

283, 284, 312,
common 283, 313, 314,

least common (LCM) (see least
common multiple)

Multiplicands 110, 111 168, 169,

178, 181 182, 187,

Multiplication 110

and addition 110, 168,

checking 115, 187,

of decimals (rules) 242,

and division 110, 193, 196,

and estimating 118, 232, 270,
factors (see factors)

facts 170, 171, 172, 173, 184, 197,
of fractions (rules) 352,

and missing factors 177, 199,

patterns 68, 70, 175, 176, 178,
228, 312, 313,

and powers of 10 39 40, 44, 68,
178, 180, 228,

properties 115 121 170, 171,
172, 177, 187, 193, 195, 196,
199 298, 364,



Multiplication (continued)

and repeated addition 168, 175,

and rounding 118, 232, 270,
symbols 72, 112, 113,
table 171, 173, 174, 175 176,
199
of whole numbers (rules) 181
182, 183,
with zero in a factor 178, 180,
with zero in the product 178,
180, 243,
Multipliers 110, 111 168, 169
178, 181, 182, 187
Minuends 110, 111 150, 155,
156, 157, 161, 162, 343
347

Number line 31 52, 53, 64,
107,
and decimals 52, 53,
and fractions 93, 101 302,
and multiples 312, 313
Numbers (see decimals; frac-
tions; whole numbers)

Numbers (continued)
cardinal 11
compatible 119, 233, 270,
271,
negative 122,
odd and even 9,
ordinal 11, 42,
positive 8, 122,
prime and composite (see
prime & composite
numbers)
sets of 6,7 8,
Numerator 88,89 91 92, 94,
95 97, 99, 100, 266-268,
274, 275, 280, 281 293,
299-301, 303-310, 321, 322,
326, 327, 332, 334, 342,
352-356, 365, 384-386, 391
Order of operations 218, 219
Patterns 133,
and decimals 66, 67, 68, 69,
72, 73, 228, 229,
division 69 179, 229, 288,
289
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Patterns (continued)
of exponents 36, 37, 44, 45,
70, 72, 73,
and fractions 70, 72, 73,
multiplication 68, 70, 175,
176, 178, 228, 312, 313,
Percents 378, 382,
and decimals 378-381, 383,
386, 387 390-392, 399,
401, 403,
and decimals 398,
equations 393-403
and fractions 378, 379, 380,
381 383, 388, 389, 392,
398, 402,

and money 398, 399, 404,

and ratios 378, 379, 399,
401

Place value

and decimals 54, 55 56, 62,
68, 69 72,73,

and whole numbers 17, 18,
36, 37 68, 69, 108, 109
142,



Powers of 10 39, 40, 44, 45
54, 70, 74, 98, 382,
dividing by 69, 179 229
using exponents 25,
multiplying by 35, 37, 44,
68, 178, 228,

Prime and composite num-
bers 10, 290, 291, 292,

relatively prime 293 307
308, 309 315 324, 345,
Products 110, 111, 168, 169,
175 176, 181 193, 283,
cross 303, 321, 374, 375,
376, 377, 389, 399, 401
403,

partial 181, 183 186,
Properties
associative (grouping), of
addition 120, 134,
associative (grouping), of
multiplication 121
commutative (order), of

addition 114, 120, 128,
130, 364,

Properties (continued)

commutative (order), of

multiplication 115, 121,
170, 172, 187 193 199
364,

distributive 121 177, 357
identity (of zero), of
addition 120, 130,
identity (of one), and
division 121 196, 298,
identity (of one), and multi-
plication 121 172, 196,
298,
multiplicative inverse 327
zero, and division 121 196,
zero, and multiplication
121 171 172, 195 196,

zero, and subtraction 120,
153

Proportion 389 393 399

401 403,
and ratios 374, 375, 376,
in scale drawing 377
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Quotients 87 110, 111, 193,

195, 198, 199, 204, 205,
207

estimating 119, 203, 207,
209 212, 213, 214, 215,
216, 233, 271,

placing decimal point 248,
249 250, 252, 253 256,
258, 259

placing the first digit in
205,

partial 203 204, 205 206,
208,

trial 203 206, 214, 215
216,

zero in 206, 211 212, 213
252, 256,

Rates 373,

discount 398,

Ratios 372,

comparing 372, 374, 375,
dividing to find equal 374,
equal 372, 374, 375

and fractions 87 372,



Ratios (continued)

and percents 378, 379, 399
401

and proportion 374, 375 376,

reading and writing 372,

and scale drawings 377

Remainders 200, 206, 207 208,

209, 210, 356,
interpreting 201

Rounding

and addition 116, 230, 269

decimals 61 230, 231 232,
233, 267

and division 119, 233, 267
271,

and estimating 32, 116, 117
118, 230, 268, 269 270, 271

fractions 268, 269 270, 271
mixed numbers 269, 270, 271

money 61 230, 231 232, 233,
261

and multiplication 118, 232, 270,
and place value 30, 33
and subtraction 117, 231

Rounding (continued)
up and down 32,
whole numbers 30, 31, 32, 33
Scale drawings 377
Scientific notation
definition 74,
with negative exponents 74,
75 79 80, 81,
with positive exponents 74,
75 76, 77 78,
and power of 10 39, 40, 74,
reading and writing 75 76,
77 78, 80, 81
Standard form 20, 21 22,23
24,25 26, 27, 36, 37 42,
43 56, 57, 62, 63, 80, 81,
138,
Subtraction 110,
and addition 110, 150, 151,
158,
across zeros 160, 163
with borrowing 158, 159 160,
161 162, 163 226, 240,
343 346, 347
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Subtraction (continued)
checking 114, 161, 162, 163,
241,
of decimals (rules) 240,
and division 110, 192,

and estimating 117 231
269,

facts 150, 152, 153, 154,
161

of fractions (rules) 342,

of mixed numbers 342, 343,

and money 241

properties 120, 153

and rounding 117 231,

symbols 112,

table 152, 154,

of whole numbers (rules)
161

Subtrahends 110, 111, 150,

155 156, 157, 161, 162,
343, 347

Sums 110, 111, 150, 168,

Symbols 28, 72, 87 112, 113,
198, 269



Tables and charts 18, 34, 35,

36, 37, 50, 54, 55, 59, 72,
73, 90, 128, 129, 131 132,
134, 152, 154, 170, 171,

173, 174, 194, 197, 383,

Unlike fractions 90, 97 100,

280, 311, 320-325, 332, 333,
337, 338, 342-345,

Unit price 373,
Whole numbers 50, 224,

adding 134, 135, 136, 137,
139, 141 143, 144, 145,

classification 9, 10,

comparing and ordering 28,
29

and decimals 50, 52, 54, 55,
63,

dividing 96, 179, 208-216,
248-251, 256, 257

estimating 116, 117 118, 119,

expanded form of 24, 25, 26,
27 138, 139, 159, 160,

and fractions 8, 275 298,

and mixed numbers 96,

Whole numbers (continued)

multiplying 177, 178, 180,
184, 185, 186,

and number lines 31, 107,

and place value 17, 18, 36,
37 68, 69, 108, 109, 142,

and quotients 251,

reading and writing 19,
20, 21, 22,

rounding 30, 31 32, 33,

subtracting 155, 156, 157,
159, 160, 161 162, 163,

and zeros 66, 67 107,

Zeros 8,9, 107,

adding 66, 67,

and decimals 58, 66, 67
224, 238, 240, 243, 248,
249 250, 252, 254, 256,
258, 260, 261,

in division 66, 179 195,
209 211, 248, 249, 250,
252, 254, 256, 258, 260,
261,

and fractions 89 195
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Zeros (continued)

in multiplication 178, 180,
243,

as place holder 20, 21, 22,
26, 27 57 69 98, 107
163, 209 212, 243 252,
256, 258, 259,

in place value 17, 36, 54,
69

properties 120, 121, 130,
153, 171, 172, 195, 196,
in quotients 206, 211, 212,
213, 252, 256,
subtracting across 160, 163,
and whole numbers 66, 67

107,
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