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Math 2303 
Concepts in Algebra 

Section 2.3 
Rational Numbers 

 
How do we describe dividing a whole into 3 parts and keeping only one part? 
At this point (integers) we do not have enough symbols to describe this. We need more 
numbers to describe the answers to division problems with integers! 
 
k
n

 

 

 
Formal Definition: 
 

Definition: A rational number is a number that may be written in the form a
b

 for any 

integer a  and any nonzero integer b .  
 
The integer a  is called the numerator, and the integer b  is called the denominator. The 
term "rational" in the definition of rational numbers describes the fact that rational 
numbers are "ratios" of integers. We will also refer to rational numbers as fractions, since 
they describe fractions of the whole. The formal symbol for the set of all rational 
numbers is . The capital letter Q comes from the definition of rational numbers as 
quotients of integers. 
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Note that all integers are also rational numbers, since any integer 1n n= ÷  may be 

written 
1
nn = . 

 
Simplifying - 

Is 35
49

 the same quantity as 5
7

? 

 
 
 
 
 
How to simplify - 
 
 
 
 
 
 
 
 
Words used for this - 
Simplify 
 
Reduce 
 
Lowest Terms 
 
Simplest Terms 
 
Equivalent Fractions 
 
 
 
Mixed Numbers and Improper Fractions 
Notation 
 
 
 
 
 
Why? 
 
 
Why not? 
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Converting Between Mixed Numbers and Improper Fractions 
 
Example: Convert the following mixed numbers to fractions: 

34
7

    111
3

−     172
20

 

 
 
 
 
 
Example: Convert the following improper numbers to mixed numbers: 
37
3

 

 
 
 
 
 
 
 
 
 

142
9

−  

 
 
 
 
 
 
 
 
 
Decimals 
Why? 
 
 
 
 
Why not? 
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Decimal Notation as Base Ten place value 
 
14.0526 = 
 
 
 
 
 
 
 
 
 
 
Converting Fraction to Decimal - 
Divide - 
59
8
=  

 
 
 
 
 
 

63
35
−

=  

 
 
 
 
 
 
 
 
 

3
120

=  
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9
11

=  

 
 
 
 
 
 
 
 
 
 
 
 
A Repeating Decimal - 
 
 
 
 
 
Notation - 
 
 
 
 
 
Converting from Decimals to Fractions - 
Terminating Decimals - Use the place values 
 
Write 0.421 as a fraction 
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Write 4.125 as a fraction - 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
How do we do repeating decimals - the previous technique would take FOREVER!! 
 
BUT, there is a trick 
 
Write 0.6  as a decimal - 
 
 
 
 
 
 
 
 
 
 
 
Write 3.45  
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Write 4.83  as a fraction - 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Addition and Subtraction Rules  
1. Convert the fractions to equivalent fractions over the same denominator. 
2. Add or subtract the tops of the fractions and keep the common denominator on the 
bottom. 
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Example - Add 2 5
9 6
−

+  

 
 
 
 
 
 
 
 
 

Add 1 3 6
2 7 21
+ −  

 
 
 
 
 
 
 
 
 
 
 
 
Multiplication - 
Area Picture - 
2 * 3 =  
 
1 1
2 2
× =  

 
 
 
 
 
 
 
Rules - 
a c ac
b d bd
× =  
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Multiply - 4 9
27 2

×  

 
 
 
 
 
 
 
 
 

1 20
48 15

− ×  

 
 
 
 
 
 
 
 
Divide - A Picture 
1 1
2 4
÷ =  

 
 
 
 
 
 
 
 
 
Rules: 
a c a d ad
b d b c bc
÷ = × =  

 
Practice - 
1 3
24 8

÷ =  
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4 6
15 20

÷  

 
 
 
 
 


