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INTRODUCTION TO RATIONAL NUMBERS

This unit covers many facets of foundation topics that will be useful when working with
rational numbers. Prime factors of a number are used to determine the Greatest Common
Factor (GCF) and the Least Common Multiple (LCM). Finding equivalent fractions,
simplifying fractions, and examining mixed numbers are basic concepts that are used in
preparation for comparing and calculating with fractions.

Intervention Math

Lesson 7: Introduction to Rational Numbers

Rational Numbers

Rational numbers are numbers that can be written as a quotient of two
integers.

Integers are the whole numbers and their opposites: {...—3,—-2,-1.0.1,2.3...}.

: (i :
In general. arational numberis = where a can be any integer and b canbe

any integer except zero.

*Zero is not acceptable in the denominatorbecause divisionby zero is
undefined.

n . . : )
a is undefined because there is no number times zero that gives the
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number. Think: OE (7= 0 =n) No integer will make this statement

Squared and Cubed Numbers
Squared Numbers
Fiveto the second power, 52, equals 55 and can be read “5-squared”.

Think ofthe area of a square with a side that measures 5 units.
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5" =5-squared = 25

Fiveto the second power, 52, equals 55 and can be read “5-squared”.

Cubed Numbers
Two to the third power, 27, equals 2x2x2 and can be read “2-cubed”.

Think ofthe volume of a cube with a side that measures 2 units.

F=I[{=xwxh
Volume=23 V=21x1x1
V =2°=2-cubed =8

2-cubed
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Two to the third power, 27, equals 2x2x2 and can be read “2-cubed”.
*Note: Other powersare simplyvread as follows:

Three to the sixth power, 35, equals 3x3x3x3x3x3 =729.

Prime Factorization

2 3 5 5 A prime number has exactly two factors, which
>~ areone (1) and the number itself.
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40=2x20

Greatest Common Factor

Finding GCF Using Prime Factorization
To find the Greatest Common Factor (GCF) of two numbers, apply prime
factorizationby finding all the common factors in each prime factorization,
and then multiplying them.

Example 1: Find the GCF of 36 and 54.

Find the prime factorization of both numbers.
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54=2%x3x3x3 54=2%3x3x3
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Least Common Multiple
Finding LCM Using Prime Factorization
To find the Least Common Multiple (L CM) of two numbers, apply prime
factorization to find all the prime factors in each prime factorization, and
then multiply the highest occurrence of each different factor.

Example 1: Find the LCM of 18 and 24 using prime factorization.

Step 1: Find the prime factorization of both numbers.

18 24
N N
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22 3 x3 2 x 3T x 2

Step 2: Write each factorizationusing exponents.
18=2%3 i E S

Step 3: Find the LCM; that is, find the product ofthe highest
occurrence ofeach prime factor.

Look for the highest exponent of each factor.
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The LCM may also be determined by listing multiples.
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— 1. Listthemultiples ofboth numbers.
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Introduction to Fractions

Equivalent Fractions

Fractions thatrepresent the same amount are called equivalent fractions.

Look at the fraction strips below thatrepresent the quantity 2 )
4

Three-fourths can also be expressed in eighths.

1 1 1 1
It takes two —'stomake one —. Therefore, three—'s =six —'s.

8 4 4 8
1 1 1
7 3 T
R 3.6
4 8
1 1 1 1 3 1
g g a a g -]

Equivalent fractions can be found by multiplying the numerator (top) and the

denominator (bottom) of a fraction by the same number.

3><2_
42

6
8

*Notice that this processis actuallv multinlving the original fraction bv 2/2
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Comparing Fractions

To compare fractions, make sure the denominators are the same, and then
compare the numerators.

Comparing Fractions with the Same Denominator

q
ExampleI: Cmnpare-‘g and %

Compare the numerators: 5>1

2 -1 0 1 2 3 4

1]
=4

: : 5
Since 5 = 1, it follows that é}% :

Comparing Fractions with the Different Denominators

To compare fractions with different denominators, find equivalent fractions
that have the same denominator.

Expresseach fraction with the least common denominator (LCD). The
LCD is the least common multiple (LCM) of the denominators.

To compare fractions with different denominators:

1. Find theleast common denominator (LCD).

2. Find equivalent fractions by expressing each fraction with like
denominators.

3. Compare the numerators.

=Y

Example I: Compare% and -

Step 1: Find the least common denominaforof4 and 5.

R R
5=5



% Practice Worksheet: Compare Fractions
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“““““ % Practice Worksheet: Ordering Fractions
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Step 2: Setup equivalent fractions with the LCD.

Mixed Numbers

Mixed numbers are numbers that have a whole number and a fraction.

: e 5 3
Examples of Mixed Numbers: 2— 7— 20—
3 8 4

Improper fractions are fractions where the numerator is larger than the
denominator.

s 8
Examples of Improper Fractions: - — —_
3 8 4

When working with fractions, it is necessary to know how to convert mixed
numbers to improper fractions and vice versa.

Changing Mixed Numbers to Improper Fractions

5 . :
Example 1. EXpress lﬁ as an improper fraction.

5 5 12 5 12+5 17
12 12 12 12 12 12

*A quick way to find the improper fraction is to multiply the
denominator by the whole number, and add on the numerator. Then,
place that number over the denominator.

12 x14+ 5 12+5 17

12 - 12x1+5 -
12 12 12 12

The improper fractionfor 1 5/121is 17/12.

Example 2: Express 2 g as an improper fraction.

+4 18+4 22
9 9

zi _ 0 x
o
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Theimproper fractionfor 2 4/9is 22/9.



% Practice Worksheet: Change Improper Fractions to Mixed Numbers
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““““ % Practice Worksheet: Change Mixed Numbers to Improper Fractions

l %@%@xﬁ%@%@tg%ﬁs&d fraction.

Think of E as E+i, t‘tleﬂa:-;]+i because Ezl:theﬂas ]i.

10 10 10 10 10 10

In this problem, the whole numberis 1 ( % ) and the remaining part

.
5 —.
10

*A quick way to find the mixed number is to divide the numeratorby
the denominator and express the remainder as a fraction.

1
13 Al 3
— = 1013 =: 1=
10 ::‘ 10 10
\\'\..-- 3“

The mixed number for 13/101s 1 3/10.

Example 4: Express f—T as amixed fraction.

i,

2—: — 5727 | - 1%

15 { E 15
\\_-lef

The fraction must be simplified.

12 1243
=g

15 15+3

=1

|

Themixed number for 27/151is 1 4/5.



