Rational Numbers

What You'll Learn

How to

e |dentify positive and negative decimals and fractions as rational numbers

Compare and order rational numbers

Add, subtract, multiply, and divide rational numbers

Solve problems that involve rational numbers

Apply the order of operations with rational numbers

Why It's Important

Rational numbers are used by
e building contractors to measure and to estimate costs
e chefs to measure ingredients, plan menus, and estimate costs

e investment professionals to show changes in stock prices

Key Words

fraction integer

equivalent fraction decimal

numerator repeating decimal
denominator terminating decimal
common denominator rational number
multiple reciprocal

common multiple



D 3.1 Skill Builder

Equivalent Fractions
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S i and g are equivalent fractions.

They represent the same distance on a number line.
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Here is one way to find equivalent fractions.
Multiply or divide the numerator and
denominator by the same number.

Multiplying or dividing
both the numerator and
denominator by the same

number is like multiplying or
dividing by 1. The original

quantity is unchanged.
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Comparing Fractions

Here are 3 ways to compare —i— and —Z—.

¢ Using area models:

Compare the shaded areas: % > g

e Using number lines:

Numbers increase

TR EREE TR N 1. M2 e, 5 from left to right on a
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Compare the fractions in each pair. Write >, <, or =.
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Common Denominators

To find a common denominator of % and %:

6 is the least common
multiple of 2 and 3. It
is the simplest
common denominator
to work with.

Look for equivalent fractions with the same denominator.

List the multiples of 2: 2, 4, 6, 8, 10, 12, 14, ...
List the multiples of 3: 3, 6, 9, 12, 15, ...

Rewrite % and % with denominator 6.
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Equivalent fractions help us compare, add, or subtract fractions.

Check

1. Write equivalent fraction pairs with a common denominator.

a) %and % Multiples of 2: 2, 4, 6, 8, 10, ..
Multiples of 8: 8, 16, ...
A common denominatoris __.
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2. Compare each pair of fractions from question 1.
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Converting between Fractions and Decimals

e Fractions to decimals

0.16 is a repeating decimal.

e Decimals to fractions
Use place value. For example:
0.7 means 7 tenths.

The fraction bar represents division. For example:

%meanﬂ +6 -;—means7+8
Use a calculator: Use a calculator:
1+6=0.166 666... 7 + 8 =0.875
i = .
= 0.16 The bar over the 6 50, 8 0.875
So 1= 0186 means that 6
"6 ' repeats.

0.875 is a terminating decimal.

0.23 means 23 hundredths

=L = 23
So, 0.7 = 0 So, 0.23 5
Check
1. Write each fraction as a decimal.
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2. Which numbers in question 1 are:

a) repeating decimals?

3. Write each decimal as a fraction.

a) 03 = b) 09 =

d) 0.87 = e) 1.5=

b) terminating decimals?

¢) 0.11 =

f) 5.7 =

(R



D 3.1 What Is a Rational Number?

4&:29 Compare and order rational numbers.

Rational numbers include:

* integers * positive and negative mixed numbers
® positive and negative fractions e repeating and términating decimals
Here is a number line that displays =B ~0.75 % 3;3;'
some rational numbers. USRI S TTL | WL L h e
6 o\ 6
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(" Example 1 J Finding a Rational Number between Two Given Numbers

Find 2 rational numbers between 2% and 3%

Solution
Label a number line from 2 to 4. { ; ;
2—;— is one-third of the way from 2 to 3. 2 2% 2% 3 3% 4

3% is three-quarters of the way from 3 to 4.

There are many correct
solutions. Which ones
can you name?

From the number line, 2 rational numbers
between 2% and 3% are; 2—;— and 3

Check

1. Find 2 rational numbers between each pair of numbers.

: Plot points to show
a) —2§ and —1%

—12 o1
15 and 23.
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From the number line, 2 values between —2;— and —1—;— are: and

b) —0.3and 0.6
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From the number line, 2 values between —0.3 and 0.6 are: and




Example 2 | Comparing Rational Numbers on a Number Line

Order each set of rational numbers from least to greatest.

a) 0.3,03, -1.7,0.6, —0.6

1 4 .3 _53
b) 37, -3 413 23

3
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Solution

a) Plot the numbers on a number line.
To plot 0.3 and 0.3, think: 0.3 = 0.3333...
So, 0.3 is slightly greater than 0.3.
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From the number line, the order from least to greatest is: —1.7, —0.6, 0.3, 0.3, 0.6

b) Plot the numbers on a number line.
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From the number line, the order from least to greatest is: ——2-;-, —%, —g, 1%, 32—1
Check
1. Order each set of numbers from least to greatest.
a) -1.8,07,-2,-2.1,-0.3
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From the number line, the order from least to greatest is:

1L —12 4 _4l
b) 5 =2 =g Iz

The number line is
divided in fifths to help
you plot the numbers.

From the number line, the order from least to greatest is:




1. Write each rational number as a decimal.

3 . 5 _

a) =+ b) 2=

Qg 2=-(_+_) d Z=_)+__
=5 . 3

© =(_)+__ f <

Look for matching answers. What conclusion can you make?

2. Plot and compare each pair of rational numbers.
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b) s and -
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b) Write the numbers in part a from least to greatest.




