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Rational Numbers
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What are rational numbers?

Properties of rational numbers

Let’s recall different sets of numbers

Plotting rational numbers on number line 

Rational numbers between given 2 rational numbers

A quick summary



Let’s recall : 





Rational number – It is a number which can be 

written in the form where p and q are integers and

q≠0.

Note: If q is equal to 0 then     becomes 

undefined. So q cannot  be equal to 0.

All the integers are rational numbers.

Rational numbers are represented by ‘Q’.

Examples -

5 , -6 , 0 , 



Positive rational numbers =

Negative rational numbers =

Types of rational numbers



Naturals
1, 2, 3...

Wholes
0

Integers
-3 -19

Rationals

2

3

6
1

4

-2.65

Diagrammatic representation of 
number sets 







Closure Property of 
Rational Numbers for : 

1)Addition : Rational numbers are closed under 

addition. That is, for any two rational numbers a 

and b,  a + b  is also a rational number.



Closure Property of 
Rational Numbers for : 

2)Subtraction : Rational numbers are closed under 

subtraction. That is, for any two rational 

numbers a and b,  a – b  is also a rational number.



3)Multiplication : Rational numbers are closed under 

multiplication. That is, for any two rational 

numbers a and b,  a × b  is also a rational number.

Closure Property of 
Rational Numbers for : 



4)Division : Rational numbers are closed under 

division. That is, for any two rational numbers 

a and b,  a ÷ b  may or may not be a  a 

rational number. 

Undefined

Note : For any rational number 
a,  a ÷ 0  is not defined.

Closure Property of 
Rational Numbers for : 



Commutative Property of
Rational Numbers for : 

1) Addition : Rational numbers can be added in any 

order. So addition is commutative for rational 

numbers. That is, for any two rational numbers a 

and b,                         a + b = b + a



Commutative Property of
Rational Numbers for : 

2) Subtraction : Subtraction is not commutative for 

rational numbers. That is, for any two rational 

numbers a and b,
a - b ≠ b - a



3)Multiplication : Rational numbers can be multiplied 

in any order. So multiplication  is commutative for 

rational numbers. That is, for any two rational 

numbers a and b,   
a × b = b × a

Commutative Property of
Rational Numbers for : 



4)Division : Division is not commutative for rational 

numbers. That is, for any two rational numbers a 

and b,   
a ÷ b ≠ b ÷ a

Commutative Property of
Rational Numbers for : 



Associative Property of 
Rational Numbers for : 

1)Addition : Addition is associative for rational 

numbers. That is, for any three rational numbers a, 

b and c,   

a + (b + c) = (a + b) + c



Associative Property of 
Rational Numbers for : 

2)Subtraction : Subtraction is not associative for 

rational numbers. That is, for any three rational 

numbers a, b and c,  

a - (b - c) = (a - b) – c      v



Associative Property of 
Rational Numbers for : 

3)Multiplication : Multiplication is associative for 

rational numbers. That is, for any three rational 

numbers a, b and c,  
,

a × (b × c) = (a × b) × c



Associative Property of 
Rational Numbers for : 

4)Division : Division is not associative for rational 

numbers. That is, for any three rational numbers 

a, b and c,   
a ÷ (b ÷ c) = (a ÷ b) ÷ c



Additive identity (Role of 0): Addition of 0 to a 

rational number gives back same rational number. 

That is, for any rational number a,  a + 0 = a. So 0 is 

called the additive identity for rational numbers.

+  0  =



Multiplicative identity (Role of 1): Multiplication of 

1 to a rational number gives back same rational 

number. That is, for any rational number a, a × 1 = a. 

So 1 is called the multiplicative identity for rational 

numbers.

× 1  =



Additive inverse (Negative of a number): If sum of 

any two rational numbers is 0, then the two numbers 

are said to be additive inverse (negative numbers) of 

each other.



Multiplicative inverse (Reciprocal): If product of 

any two rational numbers is 1, then the two numbers 

are said to be multiplicative inverse (reciprocal) of 

each other.



Distributive property (Distributive law) 
for rational numbers : 

Distribution of multiplication over addition :

For any three rational numbers a, b and c,    a × (b + 

c) = ab + ac.



Representation of Rational Numbers
on  the Number Line









Rational numbers between 
two rational numbers :



Rational numbers between 
two rational numbers :



Rational numbers between 
two rational numbers :



Rational numbers between two rational numbers :



We will find the rational numbers between given 
two rational numbers in two different ways :

 LCM method

 Average method

Rational numbers between 
two rational numbers :



LCM METHOD

When you are given with two rational numbers and 
asked to  find some rational numbers between them 
then follow the  steps-

Let us consider two rational numbers ½ and ¼  to 
find 3 rational numbers between them.

STEP 1 – Make sure that the denominator of the 
two  fractions are same otherwise make 
the denominator same  by taking the LCM
of the denominators.



LCM METHOD

STEP 2 – If the desired number of rational 
numbers are  present in between the 
resultant rational numbers the  answer 
is over.

There are no rational numbers between             .

STEP 3 – If desire number of rational numbers are 
not  obtained then multiply suitable numbers
at numerator as  well as denominator and 
get the resultant rational numbers.

So the rational numbers between                are : 



AVERAGE  (MEAN) METHOD

Let us assume that ‘x’ and ‘y’ are two rational
numbers.

1st rational number between x and y is

2nd rational number between x  and          is

3rd rational number between y and         is

y

xy

x



If a and b are two rational numbers, then        is a 
rational number between a and b such that   a <      < b.

When you are given with two rational numbers and 
asked to  find some rational numbers between them 
then follow the  steps-

Let us consider two rational numbers ½ and ¼  to 
find 3 rational numbers between them.

STEP 1 – Find average of ½ and ¼.

AVERAGE  (MEAN) METHOD



STEP 2 – Find average of ¼ and ⅜.

STEP 3 – Find average of ½ and ⅜.

AVERAGE  (MEAN) METHOD







Think tank :
1) Which are the only two rational numbers that are 

reciprocal of their own?
2) Reciprocal of which number does not exist?
3) Which rational number is its own negative?


