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2  MATHEMATICS RATIONAL NUMBERS

1.1  Introduction

In Mathematics, we frequently come across simple equations to be solved. For example,
the equation x + 2 = 13 (1)

is solved when x = 11, because this value of x satisfies the given equation. The  solution
11 is a natural number. On the other hand, for the equation

x + 5 = 5 (2)

the solution gives the whole number 0 (zero). If we consider only natural numbers,
equation (2) cannot be solved. To solve equations like (2), we added the number zero to
the collection of natural numbers and obtained the whole numbers. Even whole numbers
will not be sufficient to solve equations of type

x + 18 = 5 (3)

Do you see ‘why’? We require the number –13 which is not a whole number. This
led us to think of integers, (positive and negative). Note that the positive integers
correspond to natural numbers. One may think that we have enough numbers to solve all
simple equations with the available list of integers. Now consider the equations

2x  = 3 (4)
5x + 7 = 0 (5)

for which we cannot find a solution from the integers. (Check this)

We need the numbers 
3
2  to solve equation (4) and 

7
5

-
 to solve

equation (5). This leads us to the collection of rational numbers.

We have already seen basic operations on rational
numbers. We now try to explore some properties of operations
on the different types of numbers seen so far.

Rational Numbers
CHAPTER

1



  Κ∞Θλ ↑€ΘØß ΦηΚρ   3

1. 1 ≅°ØΚλ

Κ∞Θιƒο Φ↓Υ ΜΤτΣôÓΚûΖ Ρôλ ≅⁄χΚ⁄ ¾νχΚ úΞη⁄ÙρΖÕ−
ΦÓιÕχΚôγΟôΚ ΜΤτΣôÓ

x + 2 = 13 (1)
x = 11 ΦàλúΣôÕ ¾νχΚκΣγÓρΖÕ− Γù∴±ο x τ  ΒϕΘ  Τƒκ×
ùΚôÓχΚκΣγΟ ΜΤτΣôγûΟ ƒÚκƒκΣÓιÕ€[Õ− ¾νÜ 11 ΦτΣÕ ΙÚ
ΒΥοΦη− Τσù[ôÚ ΜΤτΣôγûΟ ΚΞ±−

x + 5 = 5 (2)
ΒΘτ ¾νÜ ØÝ ΦηûΠ ΘÚ€[Õ 0 (éϖ≥Υλ). ΒΥο ΦηΚûΖ ΤγÓλ
ΦÓιÕχ ùΚôηΟôο ΜΤτΣôÓ 2 Η ¾νχΚ Ø⁄ΥôÕ− ΜΤτΣôÓ(2) Η ¾νχΚ
úΞηÓΤô∴ôο ΒΥΩ ΦηΚ↓τ ùΘôÏκ×Οτ éϖ≥ΥιûΘ úΜνχÏλúΣôÕ
ØÝ ΦηΚûΖ ùΣ[Ωôλ− •ÝρΖ ΜΤτΣôγûΟ ¾νχΚ ØÝ ΦηΚρ áΟ
úΣôÕΤô∴ΘôΚ ΒÚκΣƒοûΩ−

x + 18 = 5 (3)
ΒûΘ Σôνι¾νΚΖô> ΡΤχÏι úΘûΞΥô∴ Φη –13 Γτ> ΒÕ ØÝ Φη
≅οΩ− ΒÕ ØÝχΚûΖκΣσ° ′ϕƒχΚ ûΞχ€[Õ− ∋♥ûΚ Τσßλ Ïû[(
♥ûΚ ØÝχΚρ ΒΥο ΦηΚÞΟτ ΙιÕκúΣô€τ[∴ ΦτΣûΘ ♣û∴↑ο
ùΚôρΖÜλ− ØÝχΚûΖ ΤγÓúΤ ùΚôηÓ ≅û∴ιÕ Φ↓Υ
ΜΤτΣôÓΚûΖÙλ ¾νχΚ úΣôÕΤô∴ ΦηΚρ Ρλ♥Ολ ∆ρΖΘôΚ
♣û∴ιÕχ ùΚôρΖΩôΤô> ΒϕΘ ΜΤτΣôγûΟ ΚΞ±ÙδΚρ−

2x  = 3 (4)
5x + 7 = 0 (5)

ØÝχΚ↓←ÚϕÕ ΒΘσΚôτ ¾νûΞ ΡλΤôο ΚηΟ°Υ Ø⁄ΥôÕ−
∋ΒûΘ úΜôƒχΚÜλ(

ΜΤτΣôÓ (4)Η   ¾νχΚ 2
3

  Φτ[ ΦηÔλ
ΜΤτΣôÓ (5)Η ¾νχΚ

7
5

-
 Φτ[ ΦηÔλ

úΘûΞκΣÓ€[Õ− ΒÕ ↑€ΘØß ΦηΚ↓τ
ùΘôÏκ♦σÏ Ξ→ΞÏχ€[Õ−

Ρôλ ΓσΚ∴úΞ ↑€ΘØß ΦηΚ↓τ ÁÕ
≅⁄κΣûΟ ùΜΥοΚûΖ ùΜµÕ ΒÚχ€ú[ôλ−
ΒκúΣôÕ Ρôλ ΣοúΞß ΞûΚΥô∴ ΦηΚ↓τ ÁÕ
′Ω ùΜΥοΚ↓τ Ση×ΚûΖκ Σσ° ΑµÜ
ùΜµúΞôλ−

↑€ΘØß ΦηΚρ
≅ιƒΥôΥλ

1
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1.2  Properties of Rational Numbers

1.2.1  Closure

(i) Whole numbers

Let us revisit the closure property for all the operations on whole numbers in brief.

Operation Numbers Remarks

Addition 0 + 5 = 5, a whole number Whole numbers are closed
4 + 7 = ... . Is it a whole number? under addition.
In general, a + b is a whole
number  for any two whole
numbers a and b.

Subtraction 5 – 7 = – 2, which is not a Whole numbers are not closed
whole number. under subtraction.

Multiplication 0 × 3 = 0, a whole number Whole numbers are closed
3 × 7 = ... . Is it a whole number? under multiplication.
In general, if a and b are any two
whole numbers, their product ab
is a whole number.

Division 5 ¸ 8 = 
5
8 , which is  not a

whole number.

Check for closure property under all the four operations for natural numbers.

(ii) Integers
Let us now recall the operations under which integers are closed.

Operation Numbers Remarks

Addition – 6 + 5 = – 1, an integer Integers are closed under
Is – 7 + (–5) an integer? addition.
Is 8 + 5 an integer?
In general, a + b is an integer
for any two integers a and b.

Subtraction 7 – 5 = 2, an integer Integers are closed under
Is 5 – 7 an integer? subtraction.
– 6 – 8 = – 14, an integer

Whole numbers are not closed
under division.



  Κ∞Θλ ↑€ΘØß ΦηΚρ   5

1. 2 ↑€ΘØß ΦηΚ↓τ Ση×Κρ
1.2.1 ≅ûΟÜκΣη×

(i) ØÝΦηΚρ

ØÝΦηΚ↓ο ≅ûΟÜκΣη♦τ ÁÕ ≅û∴ιÕ ùΜΥοΚûΖÙλ Σσ°
ÁηÓλ ΙÚØû[ ↑↔ΞôΚ ΣôνκúΣôλ−

ΒΥο ΦηΚρ ≅û∴ιÕλ ΡôτÏ ΞûΚΥô∴ ùΜΥοΚ↓τ ÁÕλ
≅ûΟÜκΣηûΣ ùΣσßρΖΘô Φ∴ úΜôƒχΚÜλ.
(ii) ØÝχΚρ

ΦϕΘ ùΜΥοΚûΖ ùΣôÚιÕ ØÝχΚρ ≅ûΟÜκΣηûΣ ùΣσßρΖÕ
ΦτΣûΘ ♣û∴Ü áßúΞôλ−

áγΟûΩ ùΣôßιÕ
Ø Ý Φ η Κ ρ
≅ û Ο Ü κ Σ η û Σ
ùΣσßρΖÕ.

ùΜΥο ΦηΚρ Ï°κ×

0 + 5 = 5, ΙÚ ØÝΦη.

4 + 7 = ... . ΒÕ ΙÚ ØÝΦηΠô>
ùΣôÕΞôΚ a Τσßλ b Α€ΥûΞ
ΓúΘàλ ΒςηÓ ØÝΦηΚρ
Φ±ο a + b ΙÚ ØÝΦη ΑÏλ−

áγΟο

Κ→ιΘûΩ ùΣôßιÕ
Ø Ý Φ η Κ ρ
≅ û Ο Ü κ Σ η û Σ
ùΣσ°ÚχΚôÕ.

0 × 3 = 0,, ΙÚ ØÝΦη.

3 × 7 = ... . ΒÕ ΙÚ ØÝΦηΠô>
ùΣôÕΞôΚ a Τσßλ b Α€ΥûΞ
ΓúΘàλ ΒςηÓ ØÝΦηΚρ
Φ±ο ab ΙÚ ØÝΦη ΑÏλ−

ùΣÚχΚûΩ ùΣôßιÕ
Ø Ý Φ η Κ ρ
≅ û Ο Ü κ Σ η û Σ
ùΣσßρΖÕ.

Κ→ιΘο

ùΣÚχΚο

ΞÏιΘο ΞÏιΘûΩ ùΣôßιÕ
Ø Ý Φ η Κ ρ
≅ û Ο Ü κ Σ η û Σ
ùΣσ°ÚχΚôÕ.

5 – 7 = – 2,
ΒÕ ΙÚ ØÝΦη ≅οΩ

5 ¸ 8 = 
5
8 ,

ΒÕ ΙÚ ØÝΦη ≅οΩ

ùΜΥο ΦηΚρ Ï°κ×

áγΟο
– 6 + 5 = – 1, ΙÚ ØÝχΚρ

–7+(–5)ΒÕ ΙÚ ØÝχΚΖô?
8 + 5 ΙÚ ØÝΞôΚ ΒÚχÏΤô?
ùΣôÕΞôΚ a Τσßλ b Α€ΥûΞ
ΓúΘàλ ΒςηÓ ØÝχΚρ Φ±ο
a + b ΙÚ ØÝΞôÏλ−

áγΟûΩ ùΣôßιÕ
Ø Ý χ Κ ρ
≅ û Ο Ü κ Σ η û Σ
ùΣσßρΖÕ.

7 – 5 = 2, ΙÚ ØÝχΚρ
5 – 7 ΙÚ ØÝΞô?
– 6 – 8 = – 14, ΙÚ ØÝχΚρ

Κ→ιΘο
Κ→ιΘûΩ ùΣôßιÕ
Ø Ý χ Κ ρ
≅ û Ο Ü κ Σ η û Σ
ùΣσßρΖÕ.
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– 6 – (– 8) = 2, an integer
Is 8 – (– 6) an integer?
In general, for any two integers
a and b, a – b is again an integer.
Check if b – a is also an integer.

Multiplication 5 × 8 = 40, an integer Integers are closed under
Is – 5 × 8 an integer? multiplication.
– 5 × (– 8) = 40, an integer
In general, for any two integers
a and b, a × b is also an integer.

Division 5 ¸ 8 = 
5
8 , which is not Integers are not closed

an integer.
under division.

You have seen that whole numbers are closed under addition and multiplication but
not under subtraction and division. However, integers are closed under addition, subtraction
and multiplication but not under division.
(iii) Rational numbers

Recall that a number which can be written in the form p
q , where p and q are integers

and q ¹ 0 is called a rational number. For example, 
2
3

- ,
6
7 ,

9
5-

 are all rational

numbers. Since the numbers 0, –2, 4 can be written in the form p
q , they are also

rational numbers. (Check it!)

(a) You know how to add two rational numbers. Let us add a few pairs.
3 ( 5)
8 7

-
+ =

21 ( 40) 19
56 56

+ - -
= (a rational number)

3 ( 4)
8 5

- -
+ =

15 ( 32) ...
40

- + -
= Is it a rational number?

4 6
7 11

+ = ... Is it a rational number?

We find that sum of two rational numbers is again a rational number. Check it
for a few more pairs of rational numbers.
We say that rational numbers are closed under addition. That is, for any
two rational numbers a and b, a + b is also a rational number.

(b) Will the difference of two rational numbers be again a rational number?
We have,

5 2
7 3
-

- =
5 3 – 2 7 29

21 21
- ´ ´ -

= (a rational number)
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ØÝ ΦηΚρ áγΟο Τσßλ ùΣÚχûΩκ ùΣôßιÕ ≅ûΟÜκΣηûΣ
ùΣσßρΖÕ− Α∴ôο Κ→ιΘο Τσßλ ΞÏιΘûΩκ ùΣôßιÕ
≅ûΟÜκΣηûΣ ùΣσ°ÚχΚôÕ− Φ±àλ ØÝχΚρ áγΟο+ Κ→ιΘο
Τσßλ ùΣÚχΚûΩκ ùΣôßιÕ ≅ûΟÜκΣηûΣ ùΣσßρΖÕ− Α∴ôο
ΞÏιΘûΩκ ùΣôßιÕ ≅ûΟÜκΣη× ùΣσ°ÚχΚôÕ−
(iii)   ↑€ΘØß ΦηΚρ
p Τσßλ q  Α€ΥûΞ ØÝχΚρ úΤÛλ (q ¹ 0) Φ±ο 

p
q  Ξ⁄↑ο

ΦÝΘχá⁄Υ ΦηΚρ ↑€ΘØß ΦηΚρ Φ∴κΣÓλ−

ΦÓιÕχΚôγΟôΚ 
2
3

- ,
6
7 ,

9
5-

 Α€ΥûΞ ↑€ΘØß ΦηΚρ ΑÏλ−

0, –2, 4 úΣôτ[ ΦηΚûΖ
p
q  Ξ⁄↑ο ΦÝΘ Ø⁄Ùλ− ΒûΞΚÞλ áΟ

↑€ΘØß ΦηΚúΖ∋ΒΞσû[ úΜôƒχΚÜλ(
(a) ΒςηÓ ↑€ΘØß ΦηΚûΖ áγÓΞÕ ΦπΞôß ΦτΣÕ

∆δΚÞχÏ ùΘ↔Ùλ− ′Ω ↑€ΘØß ΦηΚ↓τ ú⊥ô⁄ΚûΖ áγΟο
ùΜµúΞôλ−

3 ( 5)
8 7

-
+ =

21 ( 40) 19
56 56

+ - -
= (ΙÚ ↑€ΘØß Φη)

3 ( 4)
8 5

- -
+ =

15 ( 32) ...
40

- + -
= ΙÚ ↑€ΘØß ΦηΠô?

4 6
7 11

+ = ... ΙÚ ↑€ΘØß ΦηΠô?

ΒςηÓ ↑€ΘØß ΦηΚ↓τ áÓΘο ÁηÓλ ΙÚ ↑€ΘØß
ΦηΠôΚ ΒÚκΣûΘ ΚôΠΩôλ− úΤÛλ ′Ω ↑€ΘØß Φη
ú⊥ô⁄ΚûΖχ ùΚôηÓ ΒûΘ úΜôƒχΚÜλ− ↑€ΘØß ΦηΚρ áγΟûΩκ
ùΣôßιÕ ≅ûΟÜκΣηûΣ ùΣσßρΖÕ Φ∴ Ρôλ á[Ωôλ− ≅ΘôΞÕ
a Τσßλ b, Α€ΥûΞ ΓúΘàλ ΒςηÓ ↑€ΘØß ΦηΚρ Φ±ο
a + b áΟ ΙÚ ↑€ΘØß Φη ΑÏλ−

(b) ΒςηÓ ↑€ΘØß ΦηΚ↓τ ↑ιƒΥôΜλ ΙÚ ↑€ΘØß ΦηΠô>

5 2
7 3
-

- =
5 3 – 2 7 29

21 21
- ´ ´ -

=          (ΙÚ ↑€ΘØß Φη)

– 6 – (– 8) = 2, ΙÚ ØÝχΚρ
8 – (– 6) ΒÕ ΙÚ ØÝχΚΖô?
 ùΣôÕΞôΚ a Τσßλ b Α€ΥûΞ
ΓúΘàλ ΒςηÓ ØÝχΚρ Φ±ο
a – b ΙÚ ØÝχΚΖôÏλ− b – a áΟ
ΙÚ ØÝχΚΖôΚ ∆ρΖΘô úΜôƒχΚÜλ−

5 × 8 = 40, ΙÚ ØÝχΚρ

– 5×8 ΙÚ ØÝχΚΖô? –5×(– 8)=40
ΙÚ ØÝχΚρ− ùΣôÕΞôΚ a Τσßλ b
Α€ΥûΞ ΓúΘàλ ΒςηÓ ØÝχΚρ
Φ±ο a × b ΙÚ ØÝχΚΖôÏλ−

ùΣÚχΚûΩ ùΣôßιÕ
Ø Ý χ Κ ρ
≅ û Ο Ü κ Σ η û Σ
ùΣσßρΖÕ.

ùΣÚχΚο

ΞÏιΘο 5 ¸ 8 = 
5
8 ,

ΒÕ ΙÚ ØÝχΚρ ≅οΩ

ΞÏιΘûΩ ùΣôßιÕ
Ø Ý χ Κ ρ
≅ û Ο Ü κ Σ η û Σ
ùΣσ°ÚχΚôÕ.
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TRY THESE

5 4
8 5

- =
25 32

40
-

 = ... Is it a rational number?

3 8
7 5

-æ ö- ç ÷è ø  = ... Is it a rational number?

Try this for some more pairs of  rational numbers. We find that rational numbers
are closed under subtraction. That is, for any two rational numbers a and
b, a – b is also a rational number.

(c) Let us now see the product of two rational numbers.

2 4
3 5

-
´  =

8 3 2 6;
15 7 5 35
-

´ = (both the products are rational numbers)

4 6
5 11

-
- ´  = ... Is it a rational number?

Take some more pairs of rational numbers and check that their product is again
a rational number.
We say that rational numbers are closed under multiplication. That
is, for any two rational numbers a and b,  a × b is also a rational
number.

(d) We note that 5 2 25
3 5 6

- -
¸ = (a rational number)

2 5 ...
7 3

¸ =  . Is it a rational number? 
3 2 ...

8 9
- -

¸ = . Is it a rational number?

Can you say that rational numbers are closed under division?
We find that for any rational number a, a ̧  0 is not defined.
So rational numbers are not closed under division.
However, if we exclude zero then the collection of, all other rational numbers is
closed under division.

Fill in the blanks in the following table.

Numbers Closed under

addition subtraction multiplication division

Rational numbers Yes Yes ... No

Integers ... Yes ... No

Whole numbers ... ... Yes ...

Natural numbers ... No ... ...
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5 4
8 5

-  = 
25 32

40
-

 = ... ΙÚ ↑€ΘØß ΦηΠô?

3 8
7 5

-æ ö- ç ÷è ø  = ... ΙÚ ↑€ΘØß ΦηΠô?

úΤÛλ ′Ω ↑€ΘØß Φη ú⊥ô⁄ΚûΖχ ùΚôηÓ ΒûΘ Μ↔Σôν−
↑€ΘØß ΦηΚρ Κ→ιΘûΩκ ùΣôßιÕ ≅ûΟÜκΣηûΣ
ùΣσßρΖÕ Φ∴ Ρôλ ΚôΠΩôλ− ≅ΘôΞÕ a Τσßλ b Α€ΥûΞ
ΓúΘàλ ΒςηÓ ↑€ΘØß ΦηΚρ Φ±ο a – b áΟ ΙÚ ↑€ΘØß
Φη ΑÏλ−

(c) ΒκúΣôÕ ΒςηÓ ↑€ΘØß ΦηΚ↓τ ùΣÚχΚσΣΩû∴
ΣôνχΚΩôλ.

2 4
3 5

-
´  =

8 3 2 6;
15 7 5 35
-

´ =  (ΒςηÓ ùΣÚχΚσΣΩτΚÞλ ↑€ΘØß ΦηΚúΖ)

4 6
5 11

-
- ´  = ... ΙÚ ↑€ΘØß ΦηΠô?

úΤÛλ ′Ω ↑€ΘØß Φη ú⊥ô⁄ΚûΖχ ùΚôηÓ ΒΞσ°τ
ùΣÚχΚσΣΩτ ÁηÓλ ΙÚ ↑€ΘØß ΦηûΠ ΘÚ€[Θô Φ∴
Μ↔Σôν. ↑€ΘØß ΦηΚρ ùΣÚχΚûΩκ ùΣôßιÕ ≅ûΟÜκΣηûΣ
ùΣσßρΖÕ Φ∴ á[Ωôλ. ≅ΘôΞÕ a Τσßλ b Α€ΥûΞ ΓúΘàλ
ΒςηÓ ↑€ΘØß ΦηΚρ Φ±ο a × b áΟ ΙÚ ↑€ΘØß Φη
ΑÏλ−

(d) 5 2 25
3 5 6

- -
¸ = (ΙÚ ↑€ΘØß Φη)

2 5 ...
7 3

¸ =  .                        ΙÚ ↑€ΘØß ΦηΠô?

3 2 ...
8 9
- -

¸ = . ΙÚ ↑€ΘØß ΦηΠô?

↑€ΘØß ΦηΚρ ΞÏιΘûΩκ ùΣôßιÕ ≅ûΟÜκΣηûΣ
ùΣσßρΖΘô?
a Φàλ ΓúΘàλ ΙÚ ↑€ΘØß ΦηÔχÏ a ¸ 0 Η ΞûςΥßχΚ
Ø⁄ΥôÕ− Φ∴úΞ ΞÏιΘûΩ ùΣôßιÕ ≅ûΟÜκΣηûΣ ùΣσ°ÚχΚôÕ..

ΒÚκ♦àλ éϖ≥ΥιûΘ Θ↑ς Τσ[ ≅û∴ιÕ ↑€ΘØß ΦηΚÞλ
ΞÏιΘûΩκ ùΣôßιÕ ≅ûΟÜκΣηûΣ ùΣσ°ÚχÏλ−

♦τΞÚλ ≅γΟΞûΠ♠ÛρΖ úΚô⁄γΟ ΒΟδΚûΖ ♣ςκ×Κ.

ΦηΚρ ≅ûΟÜκΣηûΣ ùΣôßιÕ
áγΟο Κ→ιΘο ùΣÚχΚο ΞÏιΘο

↑€ΘØß ΦηΚρ Αλ Αλ ... ΒοûΩ
ØÝχΚρ ... Αλ ... ΒοûΩ
ØÝΦηΚρ ... ... Αλ ...
ΒΥο ΦηΚρ ... ΒοûΩ ... ...

ØΥτßΣôν
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1.2.2  Commutativity
(i) Whole numbers

Recall the commutativity of different operations for whole numbers by filling the
following table.

Operation Numbers Remarks

Addition 0 + 7 = 7 + 0 = 7 Addition is commutative.
2 + 3 = ... + ... = ....
For any two whole
numbers a and b,
a + b = b + a

Subtraction           ......... Subtraction is not commutative.

Multiplication          ......... Multiplication is commutative.

Division           ......... Division is not commutative.

Check whether the commutativity of the operations hold for natural numbers also.
(ii) Integers

Fill in the following table and check the commutativity of different operations for
integers:

Operation Numbers Remarks

Addition           ......... Addition is commutative.
Subtraction Is 5 – (–3) = – 3 – 5? Subtraction is not commutative.

Multiplication          ......... Multiplication is commutative.

Division           ......... Division is not commutative.

(iii) Rational numbers
(a) Addition

You know how to add two rational numbers. Let us add a few pairs here.

2 5 1 5 2 1and
3 7 21 7 3 21

- -æ ö+ = + =ç ÷
è ø

So,
2 5 5 2

3 7 7 3
- -æ ö+ = +ç ÷

è ø

Also, 6 8
5 3

- -æ ö+ ç ÷è ø
 = ... and 

Is 6 8 8 6
5 3 3 5

- - - -æ ö æ ö æ ö+ = +ç ÷ ç ÷ ç ÷è ø è ø è ø
?
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1.2.2  ΤôσßκΣη×

(i) ØÝΦηΚρ

♦τΞÚλ ≅γΟΞûΠûΥ ♣ςκ×ΞΘτ êΩλ ØÝΦηΚ↓τ ÁÕ
ΣοúΞß ùΜΥοΚ↓τ ΤôσßκΣηûΣ ♣û∴ÜáνúΞôλ−

áγΟο

          .........

          .........

          .........

ΒΥοΦηΚρ áΟ ΣοúΞß ùΜΥοΚûΖ ùΣôßιÕ ΤôσßκΣηûΣ
ùΚôηÓρΖΘô Φ∴ úΜôƒχΚÜλ−
(ii) ØÝχΚρ

♦τΞÚλ ≅γΟΞûΠûΥ ♣ςκ×Κ úΤÛλ ØÝχΚρ ΣοúΞß
ùΜΥοΚûΖ ùΣôßιÕ ΤôσßκΣηûΣ ùΣσßρΖΘô Φ∴ Μ↔Σôν−

          .........
5 – (–3) = – 3 – 5 ?

          .........

          .........

(iii) ↑€ΘØß ΦηΚρ

(a) áγΟο

ΒςηÓ ↑€ΘØß ΦηΚûΖ áγÓΞÕ ΦπΞôß Φτß ∆δΚÞχÏ
ùΘ↔Ùλ− ΒδÏ ΙÚ ′Ω ú⊥ô⁄ΚûΖ áγΟο ùΜµúΞôλ−

21
1

7
5

3
2

=+
-

 Τσßλ 21
1

3
2

7
5

=÷
ø
ö

ç
è
æ -

+

Φ∴úΞ,
2 5 5 2

3 7 7 3
- -æ ö+ = +ç ÷

è ø

úΤÛλ,
6 8

5 3
- -æ ö+ ç ÷è ø

 = ... Τσßλ 

6 8 8 6
5 3 3 5

- - - -æ ö æ ö æ ö+ = +ç ÷ ç ÷ ç ÷è ø è ø è ø
 ΒÚχÏΤô?

ùΜΥο ΦηΚρ Ï°κ×

áγΟûΩ ùΣôßιÕ
ΤôσßκΣη× ∆ρΖÕ.

0 + 7 = 7 + 0 = 7
2 + 3 = ... + ... = ....
a Τσßλ b Α€ΥûΞ ΓúΘàλ ΒςηÓ
ØÝΦηΚρ Φ±οa + b =b + a ΑÏλ−

Κ→ιΘο

ùΣÚχΚο

ΞÏιΘο

ùΣÚχΚûΩ ùΣôßιÕ
ΤôσßκΣη× ∆ρΖÕ.

Κ→ιΘûΩ ùΣôßιÕ
ΤôσßκΣη× ΒοûΩ.

ΞÏιΘûΩ ùΣôßιÕ
ΤôσßκΣη× ΒοûΩ.

ùΜΥο ΦηΚρ Ï°κ×

Κ→ιΘο

ùΣÚχΚο
ΞÏιΘο

áγΟο áγΟûΩ ùΣôßιÕ ΤôσßκΣη× ∆ρΖÕ.

Κ→ιΘûΩ ùΣôßιÕ ΤôσßκΣη× ΒοûΩ.

ùΣÚχΚûΩ ùΣôßιÕ ΤôσßκΣη× ∆ρΖÕ.

ΞÏιΘûΩ ùΣôßιÕ ΤôσßκΣη× ΒοûΩ.
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TRY THESE

Is
3 1 1 3

8 7 7 8
- -æ ö+ = +ç ÷

è ø
?

You find that two rational numbers can be added in any order. We say that
addition is commutative for rational numbers. That is, for any two rational
numbers a and b, a + b = b + a.

(b) Subtraction

Is
2 5 5 2
3 4 4 3

- = - ?

Is
1 3 3 1
2 5 5 2

- = - ?

You will find that subtraction is not commutative for rational numbers.
Note  that subtraction is not commutative for integers and integers are also rational
numbers. So, subtraction will not be commutative for rational numbers too.
(c) Multiplication

We have, 7 6 42 6 7
3 5 15 5 3

- - -æ ö´ = = ´ ç ÷è ø

Is 8 4 4 8
9 7 7 9
- - - -æ ö æ ö´ = ´ç ÷ ç ÷è ø è ø ?

Check for some more such products.
You will find that multiplication is commutative for rational numbers.
In general, a × b = b × a for any two rational numbers a and b.

(d) Division

Is 5 3 3 5 ?
4 7 7 4

- -æ ö¸ = ¸ ç ÷
è ø

You will find that expressions on both sides are not equal.
So division is not commutative for rational numbers.

Complete the following table:

Numbers Commutative for

addition subtraction multiplication division

Rational numbers Yes ... ... ...

Integers ... No ... ...
Whole numbers ... ... Yes ...

Natural numbers ... ... ... No
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ØΥτßΣôν

3 1 1 3
8 7 7 8
- -æ ö+ = +ç ÷

è ø
ΒÕ Μ↔Υô?

ΒςηÓ ↑€ΘØß ΦηΚûΖ ΦϕΘ Ξ↔ûΜ♠ο ΒÚϕΘôÛλ
≅Ξσû[ ΡλΤôο áγΟ Ø⁄Ùλ− Φ∴úΞ ↑€ΘØß ΦηΚρ
áγΟûΩκ ùΣôßιÕ ΤôσßκΣηûΣ ùΣσßρΖÕ Φ∴ á[Ωôλ−
≅ΘôΞÕ a Τσßλ b Α€ΥûΞ ΓúΘàλ ΒςηÓ ↑€ΘØß ΦηΚρ
Φ±ο, a + b = b + a ΑÏλ.

(b) Κ→ιΘο

2 5 5 2
3 4 4 3

- = -  ΒÕ Μ↔Υô?

1 3 3 1
2 5 5 2

- = -  ΒÕ Μ↔Υô?

↑€ΘØß ΦηΚρ Κ→ιΘûΩκ ùΣôßιÕ ΤôσßκΣηûΣ
ùΣ[↑οûΩ Φ∴ ≅°ΥΩôλ−

(c) ùΣÚχΚο

ΒκúΣôÕ
7 6 42 6 7

3 5 15 5 3
- - -æ ö´ = = ´ ç ÷è ø

úΤÛλ
8 4 4 8

9 7 7 9
- - - -æ ö æ ö´ = ´ç ÷ ç ÷è ø è ø  ΒÕ Μ↔Υô?

ΒÕúΣôτß úΤÛλ ′Ω ùΣÚχΚσΣΩû∴ Μ↔ΣôνχΚÜλ− ↑€ΘØß
ΦηΚρ ùΣÚχΚûΩκ ùΣôßιÕ ΤôσßκΣηûΣ ùΣσßρΖÕ
Φ∴ ≅°ΥΩôλ− ùΣôÕΞôΚ a Τσßλ b Α€ΥûΞ ΓúΘàλ ΒςηÓ
↑€ΘØß ΦηΚρ Φ±ο a × b = b × a ΑÏλ.

(d) ΞÏιΘο

÷
ø
ö

ç
è
æ -

¸=¸
-

4
5

7
3

7
3

4
5

 ΒÕ Μ↔Υô?

ΒδÏ ΒÚΣχΚδΚ↓Ûλ €ûΟιΘ úΚôûΞΚρ ΜΤ♥οûΩ ΦτΣûΘ
ΚôΠΩôλ− Φ∴úΞ ↑€ΘØß ΦηΚρ ΞÏιΘûΩκ ùΣôßιÕ
ΤôσßκΣη× ΒοûΩ Φ∴ ≅°ΥΩôλ−

♦τΞÚλ ≅γΟΞûΠûΥ ♣ςκ×Κ:

ΦηΚρ ΤôσßκΣη×

    áγΟο  Κ→ιΘο ùΣÚχΚο ΞÏιΘο
↑€ΘØß ΦηΚρ  Αλ ... ... ...

ØÝχΚρ ...    ΒοûΩ ... ...

ØÝΦηΚρ ... ... Αλ ...

ΒΥοΦηΚρ ... ... ... ΒοûΩ
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1.2.3  Associativity
(i) Whole numbers

Recall the associativity of the four operations for whole numbers through this table:

Operation Numbers Remarks

Addition ......... Addition is associative

Subtraction ......... Subtraction is not associative

Multiplication Is 7 × (2 × 5) = (7 × 2) × 5? Multiplication is associative
Is 4 × (6 × 0) = (4 × 6) × 0?
For any three whole
numbers a, b and c
a × (b × c)  = (a × b) × c

Division           ......... Division is not associative

Fill in this table and verify the remarks given in the last column.
Check for yourself the associativity of different operations for natural numbers.

(ii) Integers

Associativity of the four operations for integers can be seen from this table

Operation Numbers Remarks

Addition Is (–2) + [3 + (– 4)] Addition is associative
= [(–2) + 3)] + (– 4)?
Is (– 6) + [(– 4) + (–5)]
= [(– 6) +(– 4)] + (–5)?
For any three integers a, b and c
a + (b + c) = (a + b) + c

Subtraction Is 5 – (7 – 3) = (5 – 7) – 3? Subtraction is not associative

Multiplication Is 5 × [(–7) × (– 8) Multiplication is associative
= [5 × (–7)] × (– 8)?
Is (– 4) × [(– 8) × (–5)]
= [(– 4) × (– 8)] × (–5)?
For any three integers a, b and c
a × (b × c) = (a × b) × c

Division Is [(–10) ¸ 2] ¸ (–5) Division is not associative
= (–10) ¸ [2 ¸ (– 5)]?
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1.2.3 úΜνκ×κΣη×

(i) ØÝΦηΚρ
♦τΞÚλ ≅γΟΞûΠ♠τ êΩλ ΡôτÏ ≅⁄κΣûΟ ùΜΥοΚûΖ
ùΣôßιÕ ØÝΦηΚ↓ο úΜνκ×κΣηûΣ ♣û∴Ü áßúΞôλ−

.

.........

úΤÛρΖ ≅γΟΞûΠ♠ο ↑ÓΣγΟ ΒΟδΚûΖ ♣ςκ×Κ Τσßλ ΚûΟ′
♣ςο Ξ↔ûΜ♠ÛρΖ Ï°κûΣ Μ↔ΣôνχΚÜλ.
ΒΥοΦηΚ↓τ ùΞπúΞ[ô∴ ùΜΥοΚ↓ο úΜνκ×κΣηûΣ ¿δΚúΖ

úΜôƒχΚÜλ.

(ii) ØÝχΚρ

[(–10) ¸ 2] ¸ (–5)
= (–10) ¸ [2 ¸ (– 5)] ΒÕ Μ↔Υô?

ùΜΥο ΦηΚρ Ï°κ×

áγΟο

Κ→ιΘο

ùΣÚχΚο

ΞÏιΘο

ùΜΥο ΦηΚρ Ï°κ×

áγΟο

ùΣÚχΚο

Κ→ιΘο

ΞÏιΘο

7×(2×5) = (7×2)×5 ΒÕ Μ↔Υô?
4×(6×0) = (4×6)×0 ΒÕ Μ↔Υô?
a, b Τσßλ c ΓúΘàλ êτß
ØÝΦηΚρ Φ±ο
a × (b × c)  = (a × b) × c

áγΟûΩ ùΣôßιÕ
úΜνκ×κΣη× ùΣσßρΖÕ.

Κ→ιΘûΩ ùΣôßιÕ
úΜνκ×κΣη× ùΣ[↑οûΩ.

ùΣÚχΚûΩ ùΣôßιÕ
úΜνκ×κΣη× ùΣσßρΖÕ.

ΞÏιΘûΩ ùΣôßιÕ
úΜνκ×κΣη× ùΣ[↑οûΩ

........

........

........

ΡôτÏ ≅⁄κΣûΟ ùΜΥοΚûΖ ùΣôßιÕ ØÝχΚ↓τ úΤο úΜνκ×κΣηûΣ
♦τΞÚλ ≅γΟΞûΠ♠ο ΚôηúΣôλ−

áγΟûΩ ùΣôßιÕ
úΜνκ×κΣη× ùΣσßρΖÕ.

Κ→ιΘûΩ ùΣôßιÕ
úΜνκ×κΣη× ùΣ[↑οûΩ

ùΣÚχΚûΩ ùΣôßιÕ
úΜνκ×κΣη× ùΣσßρΖÕ.

ΞÏιΘûΩ ùΣôßιÕ
úΜνκ×κΣη× ùΣ[↑οûΩ

(–2) + [3 + (– 4)]
= [(–2) + 3)] + (– 4) ΒÕ Μ↔Υô>
(– 6) + [(– 4) + (–5)]
= [(– 6) +(– 4)] + (–5) ΒÕ Μ↔Υô?
a,b Τσßλ c ΓúΘàλ êτß
ØÝχΚÞχÏ a+(b+c) = (a+b)+c

5 – (7 – 3) = (5 – 7) – 3 ΒÕ Μ↔Υô?
5 × [(–7) × (– 8)
= [5 × (–7)] × (– 8) ΒÕ Μ↔Υô?
 (– 4) × [(– 8) × (–5)]
= [(– 4) × (– 8)] × (–5)ΒÕ Μ↔Υô?
a,b Τσßλ c ΓúΘàλ êτß
ØÝχΚÞχÏa×(b×c) = (a×b)×c



16  MATHEMATICS RATIONAL NUMBERS

(iii) Rational numbers
(a) Addition

We have
2 3 5 2 7 27 9

3 5 6 3 30 30 10
- é - ù - - - -æ ö æ ö+ + = + = =ç ÷ ç ÷ê úè ø è øë û

2 3 5 1 5 27 9
3 5 6 15 6 30 10

- - - - - -é ù æ ö æ ö+ + = + = =ç ÷ ç ÷ê úë û è ø è ø

So, 2 3 5 2 3 5
3 5 6 3 5 6

- é - ù - -æ ö é ù æ ö+ + = + +ç ÷ ç ÷ê ú ê úè ø ë û è øë û

Find
1 3 4 1 3 4and

2 7 3 2 7 3
- é - ù - -æ ö é ù æ ö+ + + +ç ÷ ç ÷ê ú ê úè ø è øë ûë û

. Are the two sums equal?

Take some more rational numbers, add them as above and see if the two sums
are equal. We find that addition is associative for rational numbers. That
is, for any three rational numbers a, b and c,  a + (b + c) = (a + b) + c.

(b) Subtraction
You already know that subtraction is not associative for integers, then what
about rational numbers.

Is 2 4 1 2 4 1 ?
3 5 2 3 5 2

- - é - ùé ù æ ö- - = - -ç ÷ê úê ú è øë û ë û

Check for yourself.
Subtraction is not associative for rational numbers.

(c) Multiplication
Let us check the associativity for multiplication.

7 5 2 7 10 70 35
3 4 9 3 36 108 54

- - - -æ ö´ ´ = ´ = =ç ÷
è ø

7 5 2 ...
3 4 9

-æ ö´ ´ =ç ÷è ø

We find that 7 5 2 7 5 2
3 4 9 3 4 9

- -æ ö æ ö´ ´ = ´ ´ç ÷ ç ÷
è ø è ø

Is 2 6 4 2 6 4 ?
3 7 5 3 7 5

- -æ ö æ ö´ ´ = ´ ´ç ÷ ç ÷
è ø è ø

Take some more rational numbers and check for yourself.
We observe that multiplication is associative for rational numbers. That is
for any three rational numbers a, b and c, a × (b × c) = (a × b) × c.
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(iii) ↑€ΘØß ΦηΚρ
(a) áγΟο

Ρôλ ùΣßΞÕ
2 3 5 2 7 27 9

3 5 6 3 30 30 10
- é - ù - - - -æ ö æ ö+ + = + = =ç ÷ ç ÷ê úè ø è øë û

2 3 5 1 5 27 9
3 5 6 15 6 30 10

- - - - - -é ù æ ö æ ö+ + = + = =ç ÷ ç ÷ê úë û è ø è ø

Φ∴úΞ
2 3 5 2 3 5

3 5 6 3 5 6
- é - ù - -æ ö é ù æ ö+ + = + +ç ÷ ç ÷ê ú ê úè ø ë û è øë û

ú
û

ù
ê
ë

é
÷
ø
ö

ç
è
æ -

++
-

3
4

7
3

2
1

Τσßλ ÷
ø
ö

ç
è
æ -

+úû
ù

êë
é +

-
3
4

7
3

2
1

 Βςη⁄τ áÓΘο

ΜΤΤô> ΚηÓ♦⁄.
úΤÛλ ′Ω ↑€ΘØß ΦηΚûΖ ΦÓιÕχùΚôηÓ úΤúΩ
Κôγ⁄ΥΞôß áγΟÜλ− Βςη⁄τ áÓΘο ΜΤΤôΚ ΒÚκΣûΘ
ΣôνχΚÜλ− ↑€ΘØß ΦηΚρ áγΟûΩκ ùΣôßιΘÕ úΜνκ×κΣη×
ùΣσßρΖûΘ ΚôΠΩôλ− ≅ΘôΞÕ a, b Τσßλ c ΓúΘàλ êτß
↑€ΘØß ΦηΚÞχÏ  a + (b + c) = (a + b) + c.

(b) Κ→ιΘο
ØÝχΚρ Κ→ιΘûΩκ ùΣôßιÕ úΜνκ×κΣη× ùΣ[↑οûΩ
ΦτΣÕ ∆δΚÞχÏ ΓσΚ∴úΞ ùΘ↔Ùλ− Α∴ôο ↑€ΘØß
ΦηΚûΖ ùΣôßιÕ ΦκΣ⁄ ΒÚχÏλ>

2 4 1 2 4 1 ?
3 5 2 3 5 2

- - é - ùé ù æ ö- - = - -ç ÷ê úê ú è øë û ë û
 ΒÕ Μ↔Υô>

¿δΚúΖ úΜôƒχΚÜλ− Κ→ιΘûΩκ ùΣôßιÕ úΜνκ×κΣηûΣ
ùΣσ°ÚχΚôÕ−

(c) ùΣÚχΚο
ùΣÚχΚ←τ úΜνκ×κΣηûΣ úΜôƒχΚÜλ−

7 5 2 7 10 70 35
3 4 9 3 36 108 54

- - - -æ ö´ ´ = ´ = =ç ÷
è ø

7 5 2 ...
3 4 9

-æ ö´ ´ =ç ÷è ø

7 5 2 7 5 2
3 4 9 3 4 9

- -æ ö æ ö´ ´ = ´ ´ç ÷ ç ÷
è ø è ø

Ρôλ ΚηΟ°úΞôλ−

5
4

7
6

3
2

5
4

7
6

3
2

´÷
ø
ö

ç
è
æ -

´=÷
ø
ö

ç
è
æ ´

-
´  ΒÕ Μ↔Υô>

úΤÛλ ′Ω ↑€ΘØß ΦηΚûΖ ΦÓιÕχùΚôηÓ ¿δΚúΖ
úΜôƒχΚÜλ. ↑€ΘØß ΦηΚρ ùΣÚχΚûΩκ ùΣôßιΘÕ
úΜνκ×κΣη× ùΣσßρΖûΘ ΚôΠΩôλ. ≅ΘôΞÕ a, b Τσßλ c
ΓúΘàλ êτß ↑€ΘØß ΦηΚÞχÏ a × (b × c) = (a × b) × c.
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TRY THESE

(d) Division
Recall that division is not associative for integers, then what about rational numbers?

Let us see if  
1 1 2 1 1 2
2 3 5 2 3 5

- é - ùé ù æ ö¸ ¸ = ¸ ¸ç ÷ê úê úë û è øë û

We have,  LHS  = 
1 1 2
2 3 5

-æ ö¸ ¸ç ÷
è ø

 = 
1 1 5
2 3 2

-æ ö¸ ´ç ÷è ø     (reciprocal of
2
5  is

5
2 )

= 
1 5
2 6

æ ö¸ -ç ÷
è ø

 = ...

RHS =
1 1 2
2 3 5

é - ùæ ö¸ ¸ç ÷ê úè øë û

= 
1 3 2
2 1 5

-æ ö´ ¸ç ÷
è ø

  = 
3 2

2 5
-

¸  = ...

Is LHS = RHS? Check for yourself. You will find that division is
not associative for rational numbers.

Complete the following table:

Numbers Associative for

addition subtraction multiplication division

Rational numbers ... ... ... No

Integers ... ... Yes ...

Whole numbers Yes ... ... ...

Natural numbers ... No ... ...

Example 1:  Find 
3 6 8 5
7 11 21 22

- -æ ö æ ö æ ö+ + +ç ÷ ç ÷ ç ÷
è ø è ø è ø

Solution: 
3 6 8 5
7 11 21 22

- -æ ö æ ö æ ö+ + +ç ÷ ç ÷ ç ÷
è ø è ø è ø

=
198 252 176 105
462 462 462 462

- -æ ö æ ö æ ö+ + +ç ÷ ç ÷ ç ÷è ø è ø è ø  (Note that 462 is the LCM of
7, 11, 21 and 22)

=
198 252 176 105

462
- - +

 = 
125

462
-
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(d) ΞÏιΘο
ØÝχΚρ ΞÏιΘûΩκ ùΣôßιÕ úΜνκ×κΣηκ× ùΣ[↑οûΩ
ΦτΣûΘ  ♣û∴Ü  áßúΞôλ−  Α∴ôο  ↑€ΘØß  ΦηΚûΖ
ùΣôßιÕ ΦκΣ⁄ ΒÚχÏλ>

1 1 2 1 1 2
2 3 5 2 3 5

- é - ùé ù æ ö¸ ¸ = ¸ ¸ç ÷ê úê úë û è øë û
  Η ΚΞ±.

Ρôλ ùΣßΞÕ LHS  =
1 1 2
2 3 5

-æ ö¸ ¸ç ÷
è ø

= 
1 1 5
2 3 2

-æ ö¸ ´ç ÷è ø  (
2
5  τ ΘûΩ•→

5
2 )

= 
1 5
2 6

æ ö¸ -ç ÷
è ø

= ...

RHS = 
1 1 2
2 3 5

é - ùæ ö¸ ¸ç ÷ê úè øë û
= 

1 3 2
2 1 5

-æ ö´ ¸ç ÷
è ø

  = 
3 2

2 5
-

¸  = ...

LHS = RHS Μ↔Υô> ¿δΚúΖ Μ↔ΣôνχΚÜλ− ↑€ΘØß ΦηΚρ
ΞÏιΘûΩ ùΣôßιÕ úΜνκ×κΣηûΣ ùΣ[↑οûΩ ΦτΣûΘ
ΚôΠΩôλ−

♦τΞÚλ ≅γΟΞûΠûΥ ♣ςκ×Κ−

ΦηΚρ úΜνκ×κη♦τ •θ
                  áγΟο    Κ→ιΘο ùΣÚχΚο ΞÏιΘο

↑€ΘØß ΦηΚρ ...              ... ... ΒοûΩ
ØÝχΚρ ...              ... Αλ ...

ØÝΦηΚρ Αλ              ... ... ...
ΒΥοΦηΚρ ...       ΒοûΩ ... ...

ΦÓιÕχΚôγÓ 1 :  
3 6 8 5
7 11 21 22

- -æ ö æ ö æ ö+ + +ç ÷ ç ÷ ç ÷
è ø è ø è ø

 ΚηÓ♦⁄.

¾νÜ : 
3 6 8 5
7 11 21 22

- -æ ö æ ö æ ö+ + +ç ÷ ç ÷ ç ÷
è ø è ø è ø

=
198 252 176 105
462 462 462 462

- -æ ö æ ö æ ö+ + +ç ÷ ç ÷ ç ÷è ø è ø è ø  (7, 11, 21 Τσßλ 22 ♥−′−Τ 462)

=
198 252 176 105

462
- - +

 = 
125

462
-

ØΥτßΣôν
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We can also solve it as.

3 6 8 5
7 11 21 22

- -æ ö æ ö+ + +ç ÷ ç ÷
è ø è ø

= 
3 8 6 5
7 21 11 22

é - ù -æ ö é ù+ + +ç ÷ê ú ê úè ø ë ûë û
(by using commutativity and associativity)

= 
9 ( 8) 12 5

21 22
+ - - +é ù é ù+ê ú ê úë û ë û

    (LCM of 7 and 21 is 21; LCM of 11 and 22 is 22)

= 
1 7
21 22

-æ ö+ ç ÷
è ø

 = 
22 147 125

462 462
- -

=

Do you think the properties of commutativity and associativity made the calculations easier?

Example 2: Find 
4 3 15 14

5 7 16 9
- -æ ö´ ´ ´ ç ÷è ø

Solution: We have

4 3 15 14
5 7 16 9

- -æ ö´ ´ ´ ç ÷è ø

= 
4 3 15 ( 14)
5 7 16 9

æ ö æ ö´ ´ -
- ´ç ÷ ç ÷´ ´è ø è ø

= 
12 35 12 ( 35) 1

35 24 35 24 2
- - - ´ -æ ö´ = =ç ÷è ø ´

We can also do it as.

4 3 15 14
5 7 16 9

- -æ ö´ ´ ´ ç ÷è ø

= 
4 15 3 14

5 16 7 9
- é - ùæ ö æ ö´ ´ ´ç ÷ ç ÷ê úè ø è øë û

  (Using commutativity and associativity)

= 
3 2

4 3
- -æ ö´ç ÷

è ø
 = 

1
2

1.2.4  The role of zero (0)
Look at the following.

2 + 0 = 0 + 2 = 2 (Addition of 0 to a whole number)
– 5 + 0 = ... + ... = – 5 (Addition of 0 to an integer)

2
7

-
+ ... = 0 + 

2
7

-æ ö
ç ÷
è ø

=
2

7
-

(Addition of 0 to a rational number)
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ΒπΞôú[ •θ∆ρΖΞσû[Ùλ ¾νχΚΩôλ.

3 6 8 5
7 11 21 22

- -æ ö æ ö+ + +ç ÷ ç ÷
è ø è ø

= 
3 8 6 5
7 21 11 22

é - ù -æ ö é ù+ + +ç ÷ê ú ê úè ø ë ûë û
             (ΤôσßκΣη× Τσßλ úΜνκ×κΣη×ΚûΖ

ΣΥτΣÓιƒ∴ôο)

= 
9 ( 8) 12 5

21 22
+ - - +é ù é ù+ê ú ê úë û ë û

(7, 21τ Á−′−Τ 21; 11, 22τ Á−′−Τ 22)

= 
1 7
21 22

-æ ö+ ç ÷
è ø

 = 
22 147 125

462 462
- -

=

ΤôσßκΣη× Τσßλ úΜνκ×κΣη×Κρ ΒϕΘ ΚΠχ•γûΟ Φ↓ΘôχÏ€τ[∴
Φ∴ ¿δΚρ ♣û∴χ€τÈνΚΖô>

ΦÓιÕχΚôγÓ 2 : 
4 3 15 14

5 7 16 9
- -æ ö´ ´ ´ ç ÷è ø ΚηÓ♦⁄.

¾νÜ :

4 3 15 14
5 7 16 9

- -æ ö´ ´ ´ ç ÷è ø

= 
4 3 15 ( 14)
5 7 16 9

æ ö æ ö´ ´ -
- ´ç ÷ ç ÷´ ´è ø è ø

= 
12 35 12 ( 35) 1

35 24 35 24 2
- - - ´ -æ ö´ = =ç ÷è ø ´

ΒπΞôú[ •ÝρΖΞσû[Ùλ ùΜµΥΩôλ.

4 3 15 14
5 7 16 9

- -æ ö´ ´ ´ ç ÷è ø

= 
4 15 3 14

5 16 7 9
- é - ùæ ö æ ö´ ´ ´ç ÷ ç ÷ê úè ø è øë û

     (ΤôσßκΣη× Τσßλ

úΜνκ×κΣη×ΚûΖ ΣΥτΣÓιƒ∴ôο)

= 
3 2

4 3
- -æ ö´ç ÷

è ø
 = 

1
2

1.2.4  éϖ≥Υιƒτ ΣδÏ (0)

♦τΞÚΞ∴Ξσû[ ΚΞ±.

2 + 0 = 0 + 2 = 2 (ΙÚ ØÝΦηÔΟτ 0Η áγ⁄∴ôο)
– 5 + 0 = ... + ... = – 5 (ΙÚ ØÝÜΟτ 0Η áγ⁄∴ôο)

2
7

-
+ ... = 0 + 

2
7

-æ ö
ç ÷
è ø

= 
2

7
-

 (ΙÚ ↑€ΘØß ΦηÔΟτ 0Η áγ⁄∴ôο)
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THINK, DISCUSS AND WRITE

You have done such additions earlier also. Do a few more such additions.
What do you observe? You will find that when you add 0 to a whole number, the sum

is again that whole number. This happens for integers and rational numbers also.
In general, a + 0 = 0 + a = a, where a is a whole number

b + 0 = 0 + b = b, where b is an integer
c + 0 = 0 + c = c, where c is a rational number

Zero is called the identity for the addition of rational numbers. It is the additive
identity for integers and whole numbers as well.

1.2.5 The role of 1
We have,

5 × 1 = 5 = 1 × 5 (Multiplication of 1 with a whole number)

2
7

-
× 1 = ... × ... = 

2
7

-

3
8 × ... = 1 ×

3
8  =  

3
8

What do you find?
You will find that when you multiply any rational number with 1, you get back the same

rational number as the product. Check this for a few more rational numbers. You will find
that, a × 1 = 1 × a = a for any rational number a.
We say that 1 is the multiplicative identity for rational numbers.
Is 1 the multiplicative identity for integers? For whole numbers?

If a property holds for rational numbers, will it also hold for integers? For whole
numbers? Which will? Which will not?

1.2.6  Negative of a number
While studying integers you have come across negatives of integers. What is the negative
of 1? It is – 1 because 1 + (– 1) = (–1) + 1 = 0
So, what will be the negative of (–1)? It will be 1.

Also, 2 + (–2) = (–2) + 2 = 0, so we say 2 is the negative or additive inverse of
–2 and vice-versa. In general, for an integer a, we have, a + (– a) = (– a) + a = 0; so, a
is the negative of – a and – a is the negative of a.

For the rational number 
2
3 , we have,

2 2
3 3

æ ö+ -ç ÷è ø  =
2 ( 2) 0

3
+ -

=
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ΒÕúΣôτ[ áγΟοΚûΖ ¿δΚρ ΓσΚ∴úΞ ùΜµƒÚκÀνΚρ−
úΤÛλ ′Ω áγΟοΚûΖ ùΜµúΞôλ− ¿δΚρ ∆σßúΡôχ€ΥÕ
Φτ∴>
ΙÚ ØÝ ΦηÔΟτ 0 ûΞ áγÓΞΘôο €ûΟχÏλ áγÓιùΘôûΚ
ÁηÓλ ≅úΘ ØÝ Φη ΦτΣûΘ ΚôΠΩôλ− ØÝχΚρ Τσßλ
↑€ΘØß ΦηΚÞχÏλ ΒπΞôú[ ΓσΣÓ€[Õ−

ùΣôÕΞôΚ,              a + 0 = 0 + a = a ΒδÏ a ΦτΣÕ ØÝΦη
             b + 0 = 0 + b = b ΒδÏ b ΦτΣÕ ØÝχΚρ
             c + 0 = 0 + c = c ΒδÏ c ΦτΣÕ ↑↑ΘØß Φη

0 ûΞ ↑€ΘØß ΦηΚ↓τ áγΟÛχΚô∴ ΜΤ± Φτß ≅ûΨκΣν−
ΒÕ ØÝχΚρ Τσßλ ØÝΦηΚ↓τ áγΟο ΜΤ± Φτßλ
≅ûΨχΚκΣÓ€[Õ−

1.2.5 1 τ ΣδÏ

5 × 1 = 5 = 1 × 5 (ΙÚ ØÝΦηÔΟτ 1 Η ùΣÚχÏΘο)

2
7

-
× 1 = ... × ... =

2
7

-

3
8 × ... = 1 ×

3
8  =  

3
8

¿ ≅°ΞÕ Φτ∴>
ΦϕΘ ΙÚ ↑€ΘØß ΦηÔΟàλ 1 Η ùΣÚχ€∴ôο €ûΟχÏλ

ùΣÚχΚσΣΩτ ≅úΘ ↑€ΘØß Φη ΦτΣûΘ ΚôΠΩôλ− úΤÛλ ′Ω
↑€ΘØß ΦηΚûΖχ ùΚôηÓ ΒûΘ Μ↔Σôν− a ΦτΣÕ ΓúΘàλ ΙÚ
↑€ΘØß Φη Φ±ο  a × 1 = 1 × a = a Φ∴ ≅°ΥΩôλ.

1 Η ↑€ΘØß ΦηΚ↓τ ùΣÚχΚο ΜΤ± Φτß á[Ωôλ− 1 ΦτΣÕ
ØÝχΚρ Τσßλ ØÝΦηΚ↓τ ùΣÚχΚο ΜΤ±Υô>

↑€ΘØß ΦηΚρ ΙÚ ΣηûΣ ùΣσ°ÚϕΘôο ≅ûΘ ØÝχΚÞλ
ùΣσ°ÚχÏΤô> ØÝΦηΚÞλ ùΣσ°ÚχÏΤô> ΦΘσÏ ΒÚχÏλ> ΦΘσÏ
ΒÚχΚôÕ>

1.2.6  ϑν Φη∞τ ΦƒνΤû[
ØÝχΚûΖκ Σσ° Σ⁄χÏλúΣôÕ Ρôλ Ïû[ØÝχΚûΖÙλ ′ϕƒχΚ úΞη⁄ÙρΖÕ−
1 τ ΦƒνΤû[ Φτ∴> ≅Õ – 1 ΑÏλ− Γù∴±ο 1+ (– 1) = (–1) + 1 = 0
Φ∴úΞ (–1) τ ΦƒνΤû[ Φτ∴ΞôΚ ΒÚχÏλ> ≅Õ 1 ΑÏλ.

úΤÛλ 2 + (–2) = (–2) + 2 = 0 Φ∴úΞ 2 τ ΦƒνΤû[ ≅οΩÕ áγΟο
ΦƒΤô° –2 ΑÏλ Τσßλ ΦƒνΤôß ΑÏλ− ùΣôÕΞôΚ a ΦτΣÕ ΙÚ
ØÝχΚρ Φ±ο a + (– a) = (– a) + a = 0 Φ∴úΞ a  ΦτΣÕ – a τ ΦƒνΤû[
úΤÛλ – a ΦτΣÕ a τ ΦƒνΤû[.

2
3 Φτ[ ↑€ΘØß ΦηûΠ ΦÓιÕχùΚôηΟôο

2 2
3 3

æ ö+ -ç ÷è ø  =
2 ( 2) 0

3
+ -

=

′ϕƒιÕ ΚΩϕÕûςΥô⁄ ΦÝÕ
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Also,
2 2
3 3

æ ö- +ç ÷è ø  = 0 (How?)

Similarly,
8 ...

9
-

+  =
8... 0

9
-æ ö+ =ç ÷è ø

11...
7

-æ ö+ ç ÷è ø  =
11 ... 0
7

-æ ö + =ç ÷è ø

In general, for a rational number 
a
b , we have, 0a a a a

b b b b
æ ö æ ö+ - = - + =ç ÷ ç ÷è ø è ø . We say

that 
a
b

- is the additive inverse of
a
b  and

a
b  is the additive inverse of 

a
b

æ ö-ç ÷è ø .

1.2.7  Reciprocal

By which rational number would you multiply 
8
21 , to get the product 1? Obviously by

21 8 21, since 1
8 21 8

´ = .

Similarly, 
5

7
-

 must be multiplied by 
7
5-

 so as to get the product 1.

We say that 
21
8  is the reciprocal of 

8
21  and 

7
5-  is the reciprocal of 

5
7
-

.

Can you say what is the reciprocal of 0 (zero)?
Is there a rational number which when multiplied by 0 gives 1?  Thus, zero has no reciprocal.

We say that a rational number 
c
d  is called the reciprocal or multiplicative inverse of

another non-zero rational number 
a
b

 if 1a c
b d

´ = .

1.2.8  Distributivity of multiplication over addition for rational
numbers

To understand this, consider the rational numbers 3 2,
4 3

-  and 5
6

- .

3 2 5
4 3 6

- ì - üæ ö´ + ç ÷í ýè øî þ
 =

3 (4) ( 5)
4 6

- + -ì ü´ í ý
î þ

=
3 1

4 6
- -æ ö´ ç ÷è ø  = 

3 1
24 8

=

Also
3 2

4 3
-

´  =
3 2 6 1

4 3 12 2
- ´ - -

= =
´
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úΤÛλ
2 2
3 3

æ ö- +ç ÷è ø  = 0 (Γτ?)

ΒπΞôú[
8 ...

9
-

+  =
8... 0

9
-æ ö+ =ç ÷è ø

11...
7

-æ ö+ ç ÷è ø  =
11 ... 0
7

-æ ö + =ç ÷è ø

ùΣôÕΞôΚ, 
a
b  ΙÚ ↑€ΘØß Φη Φ±ο, 0a a a a

b b b b
æ ö æ ö+ - = - + =ç ÷ ç ÷è ø è ø . Φ∴úΞ

a
b

-  ΦτΣÕ
a
b  τ áγΟο ΦƒνΤô° úΤÛλ

a
b  ΦτΣÕ

a
b

æ ö-ç ÷è ø τ áγΟο

ΦƒνΤô° Φ∴ á[Ωôλ−

1.2.7  ΘûΩ•θ
8
21Η ΦϕΘ ↑€ΘØß ΦηΠôο ùΣÚχ€∴ôο ùΣÚχΚσΣΩτ 1 €ûΟχÏλ>

ùΞ↓κΣûΟΥôΚ 8
21

 Φ∴ á[Ωôλ− Βƒ←ÚϕÕ, 1
8
21

21
8

=´

ΒπΞôß, 
5

7
-

Η
7
5-

 Αο ùΣÚχ€∴ôο ΤγÓúΤ ùΣÚχΚσΣΩτ 1 €ûΟχÏλ.

Φ∴úΞ 
21
8  Η

8
21  τ ΘûΩ•→ Φ∴ á[Ωôλ Τσßλ 

7
5-  Η

5
7
-

 τ ΘûΩ•→

Φ∴ á[Ωôλ.
0 (éϖ≥Υλ) Βτ ΘûΩ•θ Φτ∴ùΞτß ∆δΚΖôο á[Ø⁄ÙΤô>
0 (éϖ≥Υλ) Αο ùΣÚχ€∴ôο 1 €ûΟχÏΤôß ΓúΘàλ ΙÚ ↑€ΘØß
Φη ∆ρΖΘô> Φ∴úΞ éϖ≥ΥιƒσÏ ΘûΩ•θ ΒοûΩ−

1a c
b d

´ =  Φ±ο 
c
d  ΦτΣÕ 

a
b
τ ΘûΩ•θ ≅οΩÕ ùΣÚχΚο ΘûΩ•θ Φ∴κΣÓλ.

1.2.8  ↑€ΘØß ΦηΚ↓ο áγΟ←τ ÁÕ ùΣÚχΚο Σδ•γÓΣη×

ΒûΘ ×↔ϕÕùΚôρΖ 3 2,
4 3

-  Τσßλ 5
6

- Φτ[ ↑€ΘØß ΦηûΠ ΦÓιÕχùΚôρ.

3 2 5
4 3 6

- ì - üæ ö´ + ç ÷í ýè øî þ
 =

3 (4) ( 5)
4 6

- + -ì ü´ í ý
î þ

 =
3 1

4 6
- -æ ö´ ç ÷è ø  = 

3 1
24 8

=

úΤÛλ
3 2

4 3
-

´  =
3 2 6 1

4 3 12 2
- ´ - -

= =
´



26  MATHEMATICS RATIONAL NUMBERS

TRY THESE

And
3 5

4 6
- -

´  =
5
8

Therefore
3 2 3 5

4 3 4 6
- - -æ ö æ ö´ + ´ç ÷ ç ÷è ø è ø  =

1 5 1
2 8 8
-

+ =

Thus,
3 2 5

4 3 6
- -ì ü´ +í ý

î þ
 =

3 2 3 5
4 3 4 6
- - -æ ö æ ö´ + ´ç ÷ ç ÷è ø è ø

Find using distributivity.   (i)  7 3 7 5
5 12 5 12

ì - üæ ö ì ü´ + ´ç ÷í ý í ýè ø î þî þ
(ii) 9 4 9 3

16 12 16 9
-ì ü ì ü´ + ´í ý í ý

î þ î þ

Example 3: Write the additive inverse of the following:

(i)
7

19
-

(ii)
21

112
Solution:

(i)
7

19  is the additive inverse of
7

19
-

 because 
7

19
-

 + 
7

19  =
7 7 0
19 19

- +
=  = 0

(ii) The additive inverse of 
21

112  is 
21

112
-

            (Check!)

Example 4: Verify that – (– x) is the same as x for

(i) x = 
13
17 (ii)

21
31

x -
=

Solution: (i)  We have,  x = 
13
17

The additive inverse of  x = 
13
17    is – x = 

13
17
-

 since 
13 13 0
17 17

-æ ö+ =ç ÷è ø .

The same equality 
13 13 0
17 17

-æ ö+ =ç ÷è ø , shows that the additive inverse of 13
17
-  is 13

17

or 
13

17
-æ ö- ç ÷è ø  = 

13
17 , i.e., – (– x) = x.

(ii) Additive inverse of
21

31
x -

=  is  – x = 
21
31  since 21 21 0

31 31
-

+ = .

The same equality
21 21 0

31 31
-

+ = , shows that the additive inverse of
21
31  is

21
31

-
,

i.e., – (– x) = x.

Distributivity of Multi-
plication over Addition
and Subtraction.
For all rational numbers a, b
and c,
a (b + c) = ab + ac
a (b – c) = ab – ac

When you use distributivity, you
split a product as a sum or
difference of two products.
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Τσßλ
3 5

4 6
- -

´  =
5
8

Φ∴úΞ
3 2 3 5

4 3 4 6
- - -æ ö æ ö´ + ´ç ÷ ç ÷è ø è ø  =

1 5 1
2 8 8
-

+ =

ΑûΚΥôο   
3 2 5

4 3 6
- -ì ü´ +í ý

î þ
 =

3 2 3 5
4 3 4 6
- - -æ ö æ ö´ + ´ç ÷ ç ÷è ø è ø

(i) Σδ•γÓ ΣηûΣ ΣΥτΣÓιƒ ΚôηΚ
7 3 7 5
5 12 5 12

ì - üæ ö ì ü´ + ´ç ÷í ý í ýè ø î þî þ
 (ii) 9 4 9 3

16 12 16 9
-ì ü ì ü´ + ´í ý í ý

î þ î þ

ΦÓιÕχΚôγÓ 2: ♦τΞÚΞ∴Ξσ°τ áγΟο ΦƒνΤô°ûΥ
     ΦÝÕΚ

(i)
7

19
-

(ii)
21

112
¾νÜ :

(i)
7

19  τ áγΟο ΦƒνΤô°
7

19
-

 Γù∴±ο 
7

19
-

 + 
7

19  =
7 7 0
19 19

- +
=  = 0

(ii)
21

112  τ áγΟο ΦƒνΤô°
21

112
-

            (Μ↔Σôν!)

ΦÓιÕχΚôγÓ 4: – (– x)  ΦτΣÕ x ΑÏλ− ΒûΘ Μ↔Σôν−

(i) x = 
13
17 (ii)

21
31

x -
=

¾νÜ: (i) x = 
13
17

  x = 
13
17    τ áγΟο ΦƒνΤô°  – x =

13
17
-

 Γù∴±ο 
13 13 0
17 17

-æ ö+ =ç ÷è ø .

13 13 0
17 17

-æ ö+ =ç ÷è ø  Φτ[ ΜΤ♣ûΩ♠ο 
13

17
-

τ áγΟο ΦƒνΤô° 13
17

ΦτΣûΘ ΚôγÓ€[Õ− ≅οΩÕ  
13

17
-æ ö- ç ÷è ø  = 

13
17 , ≅ΘôΞÕ, – (– x) = x.

(ii)
21

31
x -

=   τ áγΟο ΦƒνΤô°   – x = 
21
31  Γù∴±ο 21 21 0

31 31
-

+ = .

21 21 0
31 31

-
+ = ,Φτ[ ΜΤ♣ûΩ♠ο

21
31  τ áγΟο ΦƒνΤô°

21
31

-
  ΦτΣûΘ

ΚôγÓ€[Õ− ≅ΘôΞÕ  – (– x) = x.

áγΟο  Τσßλ  Κ→ιΘο
ÁÕ ùΣÚχΚ←τ Σδ•γÓ
Ση×

ΦοΩô ↑€ΘØß ΦηΚρ
a, b, c ΚÞχÏ
a (b + c) = ab + ac
a (b – c) = ab – ac

ØΥτßΣôν

Σδ•γûΟ ΣΥτΣÓιÕλ úΣôÕ
ΙÚ ùΣÚχΚσΣΩû∴ ΒςηÓ

ùΣÚχΚσΣΩτΚ↓τ áÓΘο ∋≅(
Κ→ιΘΩôΚ ♦↔ιÕ ΦÝΘΩôλ.
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Example 5:  Find
2 3 1 3 3
5 7 14 7 5

-
´ - - ´

Solution:
2 3 1 3 3
5 7 14 7 5

-
´ - - ´  =

2 3 3 3 1
5 7 7 5 14

-
´ - ´ -    (by commutativity)

=
2 3 3 3 1
5 7 7 5 14

- -æ ö´ + ´ -ç ÷è ø

=
3 2 3 1

7 5 5 14
- æ ö+ -ç ÷è ø (by distributivity)

=
3 11

7 14
-

´ -  =
6 1 1
14 2

- - -
=

EXERCISE 1.1
1. Using appropriate properties find.

(i)
2 3 5 3 1
3 5 2 5 6

- ´ + - ´ (ii)
2 3 1 3 1 2
5 7 6 2 14 5

æ ö´ - - ´ + ´ç ÷è ø

2. Write the additive inverse of each of the following.

(i)
2
8 (ii)

5
9
-

(iii)
6
5

-
-

(iv)
2
9-

(v)
19

6-
3. Verify that – (– x) = x for.

(i) x = 
11
15 (ii)

13
17

x = -

4. Find the multiplicative inverse of the following.

(i) – 13 (ii)
13

19
-

(iii)
1
5 (iv)

5 3
8 7

- -
´

(v) – 1
2

5
-

´ (vi) – 1
5. Name the property under multiplication used in each of the following.

(i)
4 4 41 1

5 5 5
- -

´ = ´ = - (ii)
13 2 2 13
17 7 7 17

- - -
- ´ = ´

(iii)
19 29 1

29 19
-

´ =
-

6. Multiply 6
13

by the reciprocal of 7
16
- .

7. Tell what property allows you to compute 1 4 1 46 as 6
3 3 3 3

æ ö æ ö´ ´ ´ ´ç ÷ ç ÷è ø è ø
.

8. Is
8
9  the multiplicative inverse of 

11
8

- ? Why or why not?

9. Is 0.3 the multiplicative inverse of 
13
3 ? Why or why not?
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ΦÓιÕχΚôγÓ 5:  
2 3 1 3 3
5 7 14 7 5

-
´ - - ´ τ ΤƒκûΣ ΚηÓ♦⁄.

¾νÜ:
2 3 1 3 3
5 7 14 7 5

-
´ - - ´  =

2 3 3 3 1
5 7 7 5 14

-
´ - ´ -  (ΤôσßκΣη♦τΣ⁄)

=
2 3 3 3 1
5 7 7 5 14

- -æ ö´ + ´ -ç ÷è ø

=
3 2 3 1

7 5 5 14
- æ ö+ -ç ÷è ø (Σδ•γÓΣη♦τΣ⁄)

=
3 11

7 14
-

´ -  = 
6 1 1
14 2

- - -
=

Σ♠σ′ 1.1

1. ΘÏϕΘ Ση×ΚûΖ ΣΥτΣÓιƒ ♦τΞÚΞ∴Ξσ°τ ΤƒκûΣ ΚôηΚ.

(i)
2 3 5 3 1
3 5 2 5 6

- ´ + - ´ (ii)
2 3 1 3 1 2
5 7 6 2 14 5

æ ö´ - - ´ + ´ç ÷è ø

2. ♦τΞÚΞ∴Ξσ°τ áγΟο ΦƒνΤô°ûΥ ΦÝÕΚ.

(i)
2
8 (ii)

5
9
-

(iii)
6
5

-
-

(iv)
2
9-

(v)
19

6-

3. – (– x) = x Η •θ ∆ρΖΞσ°σÏ Μ↔ΣôνχΚÜλ.

(i) x = 
11
15 (ii)

13
17

x = -

4. ♦τΞÚΞ∴Ξσ°τ ùΣÚχΚο ΘûΩ•→ûΥ ΚôηΚ.

(i) – 13 (ii)
13

19
-

(iii)
1
5 (iv)

5 3
8 7

- -
´

(v) – 1
2

5
-

´ (vi) – 1

5. ♦τΞÚΞ∴Ξσ°τ ùΣÚχΚûΩ ùΣôßιÕ Ση♦τ ùΣΥûς ΦÝÕΚ.

(i)
4 4 41 1

5 5 5
- -

´ = ´ = - (ii)
13 2 2 13
17 7 7 17

- - -
- ´ = ´

(iii)
19 29 1

29 19
-

´ =
-

6. 7
16
-

τ ΘûΩ•→úΥôÓ 6
13

 Η ùΣÚχÏΚ−

7. ÷
ø
ö

ç
è
æ ´´

3
46

3
1

 Η 3
46

3
1

´÷
ø
ö

ç
è
æ ´  ΑΚ ùΣÚχΚ ΦϕΘ ΣηûΣ ΣΥτΣÓιÕΞôµ?

8.
11
8

-  τ ùΣÚχΚο ΘûΩ•→ 
8
9  ΒÕ Μ↔Υô> ≅οΩÕ Γ±οûΩ?

9.
13
3 τ ùΣÚχΚο ΘûΩ•→ 0.3 ΒÕ Μ↔Υô> ≅οΩÕ Γ±οûΩ?
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10. Write.
(i) The rational number that does not have a reciprocal.
(ii) The rational numbers that are equal to their reciprocals.
(iii) The rational number that is equal to its negative.

11. Fill in the blanks.
(i) Zero has ________ reciprocal.
(ii) The numbers ________ and ________ are their own reciprocals
(iii) The reciprocal of – 5 is ________.

(iv) Reciprocal of
1
x , where x ¹ 0 is ________.

(v) The product of two rational numbers is always a _______.
(vi) The reciprocal of a positive rational number is ________.

1.3 Representation of Rational Numbers on the
Number Line

You have learnt to represent natural numbers, whole numbers, integers
and rational numbers on a number line. Let us revise them.

Natural numbers
(i)

Whole numbers

(ii)

Integers

(iii)

Rational numbers

(iv)

(v)

The point on the number line (iv) which is half way between 0 and 1 has been

labelled 1
2

. Also, the first of the equally spaced points that divides the distance between

0 and 1 into three equal parts can be labelled 
1
3 , as on number line (v). How would you

label the second of these division points on number line (v)?

The line extends
indefinitely only to the

right side of 1.

The line extends indefinitely
to the right, but from 0.

There are no numbers to the
left of 0.

The line extends
indefinitely on both sides.
Do you see any numbers
between –1, 0; 0, 1 etc.?

The line extends indefinitely
on both sides. But you can
now see numbers between

–1,  0; 0, 1 etc.
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10. ♦τΞÚΞ∴Ξσ°σÏ ↑ûΟΥ↓.

(i) ΘûΩ•θ ΒοΩôΘ ΙÚ ↑€ΘØß Φη
(ii) ΦηÔλ ≅Θτ ΘûΩ•→Ùλ ΜΤΤôΚ ∆ρΖ ↑€ΘØß Φη
(iii) ΙÚ ΦηÔΟτ ≅Θτ ΦƒνΤô°Ùλ ΜΤΤôΚ ∆ρΖ ↑€ΘØß Φη

11. úΚô⁄γΟ ΒΟδΚûΖ ♣ςκ×Κ
(i) éϖ≥ΥιƒσÏ ΘûΩ•→ ________.
(ii) ________ Τσßλ ________ Α€ΥûΞ ÑΥ ΘûΩ•→Κρ.
(iii) – 5 τ ΘûΩ•→ ________.

(iv)
1
x  (x ¹ 0)  τ ΘûΩ•→ ________.

(v) ΒςηÓ ↑€ΘØß ΦηΚ↓τ ùΣÚχΚσΣΩτ ΦκúΣôÕλ ΙÚ _______.
(vi) ΙÚ ♥ûΚ ↑€ΘØß Φη∞τ ΘûΩ•→ ________.

1.3 ΦηúΚôγ⁄τ úΤο ↑€ΘØß ΦηûΠ Ï°ιÕχΚôγΟο

ΦηúΚôγ⁄τ ÁÕ ΒΥοΦηΚρ+ ØÝΦηΚρ+ ØÝχΚρ Τσßλ
↑€ΘØß ΦηΚρ Α€ΥΞσû[ Ï°ιÕχ ΚôγÓΞûΘκ Σσ°
ΚσßρúΖôλ− ΒΞσû[ ƒÚκ×Θο ùΜµúΞôλ−
ΒΥοΦηΚρ

(i)

ØÝΦηΚρ

(ii)

ØÝχΚρ

(iii)

↑€ΘØß ΦηΚρ

  (iv)

(v)

ΦηúΚôÓ (iv) τ úΤο 0 Τσßλ 1 χÏ ΒûΟ♠ο ∆ρΖ Φη 
1
2
Φ∴

Ï°χΚκΣγÓρΖÕ− ΦηúΚôÓ  (v) ο 0 Τσßλ 1 χÏ ΒûΟκΣγΟ çςιûΘ

êτß ΜΤΤô∴ ΣôΚδΚΖôΚ ♦↔ιÕ ØΘΩôΞÕ ΜΤô∴ ΣôΚιûΘ
1
3  Φ∴

ΚôγΟκΣγÓρΖÕ− ΦηúΚôÓ (v)ο ΒςηΟôΞÕ ×ρ↓ûΥ ΦπΞôß
Ï°κΣôµ>

úΡνúΚôγûΟ 1 τ
ΞΩκΣχΚΤôΚ ΤγÓλ
Ø⁄↑τ° ¿γ⁄χΚÜλ.

úΡνúΚôγûΟ  »0µµ χÏ
ΞΩκΣχΚΤôΚ Ø⁄↑τ°

¿γ⁄χΚÜλ Α∴ôο »»0µµ ←ÚϕÕ
ΒΟκΣχΚΤôΚ ΦηΚρ ΓÕλ

ΒοûΩ.

úΡνúΚôγûΟ ΒÚ×[Øλ
Ø⁄↑τ° ¿γ⁄χΚÜλ. –1, 0;0, 1
ΒΞσ°σÏ ΒûΟ♠ο ΓúΘàλ

ΦηΚûΖ Κôη€[ôΥô>

úΡνúΚôγûΟ ΒÚ×[Øλ
Ø⁄↑τ° ¿γ⁄χΚÜλ− Α∴ôο
–1, 0;0, 1 ΒΞσ°σÏ ΒûΟ♠ο
ΦηΚρ ΒÚκΣûΘ Σôν−
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The point to be labelled is twice as far from and to the right of 0 as the point

labelled 
1
3 . So it is two times  

1
3 , i.e., 

2
3 . You can continue to label equally-spaced points on

the number line in the same way. In this continuation, the next marking is 1. You can

see that 1 is the same as 3
3

.

Then comes 4 5 6, ,
3 3 3

 (or 2), 
7
3  and so on as shown on the number line (vi)

(vi)

Similarly, to represent 
1
8 , the number line may be divided into eight equal parts as

shown:  

We use the number 
1
8  to name the first point of this division. The second point of

division will be labelled 
2
8 , the third point

3
8 , and so on as shown on number

line (vii)

(vii)

Any rational number can be represented on the number line in this way. In a rational
number, the numeral below the bar, i.e., the denominator, tells the number of equal
parts into which the first unit has been divided. The numeral above the bar i.e., the
numerator, tells ‘how many’ of these parts are considered. So, a rational number

such as 
4
9  means four of nine equal parts on the right of 0 (number line viii) and

for 
7

4
-

, we make 7 markings of distance 
1
4  each on the left of zero and starting

from 0. The seventh marking is 
7

4
-

 [number line (ix)].

(viii)

(ix)
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Ï°χΚκΣΟ úΞη⁄Υ ×ρ↓ 0 τ ΞΩÕ×[ιƒ←ÚϕÕ Ï°χΚκΣγΟ

×ρ↓
1
3 Η  úΣôΩ 1 ΤΟδΚôΚ  ∆ρΖÕ−  Φ∴úΞ ΒÕ 

1
3  Η  úΣôΩ  1

ΤΟδΚôÏλ− ≅ΘôΞÕ 
2
3 . ΒπΞôß ΦηúΚôγ⁄τ úΤο ΜΤΤô∴

ΒûΟùΞ↓♠ο ≅ûΤϕΘ ×ρ↓ΚûΖ ùΘôΟνϕÕ Ï°ιÕχùΚôηúΟ

ùΜτ[ôο ≅ÓιÕ Ρôλ Ï°κΣÕ 1 ΑÏλ− 1 ΦτΣÕ 
3
3

 χÏ ΜΤλ−

 
4 5 6, ,
3 3 3

 (≅οΩÕ 2), 
7
3  Τσßλ ΒΘτ ùΘôΟνε′ ΦηúΚôÓ (vi) Κôγ⁄ΥΞôß ≅ûΤ€[Õ.

(vi)

ΒπΞôú[ 1
8 Η ΦηúΚôγ⁄ο Ï°χΚ úΞηÓΤô∴ôο ΣΟιƒο

Κôγ⁄ΥΞôß 7 ΜΤΤôΚ ΣôΚδΚΖôΚ ♦↔ιÕχ ùΚôρΖ úΞηÓλ−

ΒϕΘ  Σδ•γ⁄τ  ØΘο  ×ρ↓ûΥ  
1
8 , Φτ Ï°χΚ úΞηÓλ−

ΒςηΟôΞÕ ×ρ↓ 
2
8  Φ∴Üλ êτ[ôΞÕ ×ρ↓ 3

8  Φ∴Üλ Τσßλ

ΒΘτ ùΘôΟνε′ ΦηúΚôÓ (vii) ο ΚôγΟκΣγÓρΖÕ−

(vii)

ΒπΞôß ΦϕΘ ΙÚ ↑€ΘØß ΦηûΠÙλ ΦηúΚôγ⁄τ ÁÕ
Ï°χΚΩôλ− ↑€ΘØß Φη∞ο úΚôγ⁄σÏ •úΨÙρΖ Φη ≅ΘôΞÕ
ΣÏƒ ΦτΣÕ ΙπùΞôÚ ≅ΩÏλ ΦιΘû∴ ΜΤΤô∴ ΣôΚδΚΖôΚ
♦↔χΚκΣγÓρΖÕ ΦτΣûΘÙλ úΚôγ⁄σÏ úΤúΩÙρΖ Φη ≅ΘôΞÕ
ùΘôÏƒ ΦτΣÕ ΦιΘû∴ ΜΤΤô∴ ΣôΚδΚρ ΚÚιƒο

ùΚôρΖκΣγÓρΖÕ ΦτΣûΘÙλ Ï°χÏλ− 
4
9  Φτ[ ↑€ΘØß Φη

0 τ ΞΩκΣχΚιƒο ΙτΣÕ ΜΤΤô∴ ΣôΚδΚ↓ο 3 ΞÕ ΣôΚιûΘ

Ï°χ€[Õ (ΦηúΚôÓ viii ) Τσßλ 
7

4
-

 Η Ï°χΚ 0 ο ùΘôΟδ€

ΒΟκΣχΚΤôΚ ΙπùΞôτßλ 
1
4  çςλ ΒÚχÏΤôß 6 ×ρ↓ΚûΖ

Ï°− ΓΨôΞÕ Ï°χΚκΣγΟ ×ρ↓ 
7

4
-

 ΑÏλ− (ΦηúΚôÓ ix ).

(viii)

(ix)
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TRY THESE

Write the rational number for each point labelled with a letter.

(i)

(ii)

1.4  Rational Numbers between Two Rational Numbers
Can you tell the natural numbers between 1 and 5? They are 2, 3 and 4.
How many natural numbers are there between 7 and 9? There is one and it is 8.
How many natural numbers are there between 10 and 11? Obviously none.
List the integers that lie between –5 and 4. They are – 4, – 3, –2, –1, 0, 1, 2, 3.
How many integers are there between –1 and 1?
How many integers are there between –9 and –10?

You will find a definite number of natural numbers (integers) between two natural
numbers (integers).

How many rational numbers are there between 
3

10  and
7

10 ?

You may have thought that they are only 
4 5,

10 10  and
6

10 .

But you can also write 
3

10  as
30

100  and
7

10  as
70

100 . Now the numbers, 
31 32 33, ,

100 100 100
68 69, ... ,

100 100
, are all between 

3
10  and

7
10 .  The number of these rational numbers is 39.

Also 
3

10  can be expressed as
3000

10000  and 
7

10  as 7000
10000

. Now, we see that the

rational numbers 3001 3002 6998 6999, ,..., ,
10000 10000 10000 10000

are between 3
10

and 7
10

. These

are 3999 numbers in all.
In this way, we can go on inserting more and more rational numbers between 3

10
and 7

10
. So unlike natural numbers and integers, the number of rational numbers between

two rational numbers is not definite. Here is one more example.

How many rational numbers are there between 
1

10
-

 and 
3

10 ?

Obviously 
0 1 2, ,

10 10 10  are rational numbers between the given numbers.
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ΦηúΚôγ⁄τ úΤο ΦÝιÕχΚΖôο Ï°χΚκΣγΟ ↑€ΘØß ΦηΚûΖ ΦÝÕΚ.

(i)

(ii)

1.4 ΒςηÓ ↑€ΘØß ΦηΚÞχÏ ΒûΟ♠ο ∆ρΖ ↑€ΘØß ΦηΚρ
1 Τσßλ 5 χÏ ΒûΟ♠ÛρΖ ΒΥοΦηΚûΖ ∆δΚΖôο á[Ø⁄ÙΤô> ≅ûΞ 2,3

Τσßλ 4. 7 Τσßλ 9 χÏ ΒûΟ♠ο ΦιΘû∴ ΒΥοΦηΚρ ∆ρΖ∴> ΙÚ Φη
≅ΘôΞÕ 8. 10 Τσßλ 11 χÏ  ΒûΟ♠ο  ΦιΘû∴  ΒΥοΦηΚρ  ∆ρΖ∴>
ùΞ↓κΣûΟΥôΚ ΓÕ♥οûΩ−
`5 Τσßλ 4 χÏ ΒûΟ♠ÛρΖ ØÝχΚûΖ Σγ⁄Υ←Ó− ≅ûΞ – 4, – 3, –2,     –1, 0, 1,
2, 3.
`1 Τσßλ 1χÏ ΒûΟ♠ο ΦιΘû∴ ØÝχΚρ ∆ρΖ∴> `9 Τσßλ10χÏ ΒûΟ♠ο
ΦιΘû∴ ØÝχΚρ ∆ρΖ∴>

ΒςηÓ ΒΥοΦηΚÞχÏ ∋ØÝχΚρ( ΒûΟ♠ÛρΖ ΒΥοΦηΚûΖ ∋ØÝχΚρ(
∆δΚΖôο ΚηΟ°ΥØ⁄Ùλ−

3
10  Τσßλ

7
10 ΒûΟ♠ο ΦιΘû∴ ↑€ΘØß ΦηΚρ ∆ρΖ∴>

¿δΚρ úΥô′ιÕ ΣôνιΘôο 
4 5,

10 10  Τσßλ
6

10  ΤγÓλ ΒÚκΣΘôΚ úΘôτßλ− Α∴ôο
3

10  Η 
30

100  Φ∴Üλ 
7

10  Η 
70

100  Φ∴Üλ ΦÝΘΩôλ−

ΒκúΣôÕ €ûΟχÏλ 
31 32 33, ,

100 100 100
68 69, ... ,

100 100
 úΣôτ[ ≅û∴ιÕλ 

3
10 Τσßλ

7
10  χÏ ΒûΟ♠ο ≅ûΤÙλ− ΒΞσ°σ€ûΟúΥ 28 ↑€ΘØß ΦηΚρ ΒÚχ€τ[∴−

úΤÛλ 
3

10  Η
3000

10000  Φ∴Üλ
7

10  Η 7000
10000

 Φ∴Üλ ΦÝΘΩôλ− ΒκúΣôÕ €ûΟχÏλ
3001 3002 6998 6999, ,..., ,

10000 10000 10000 10000
úΣôτ[ ↑€ΘØß ΦηΚρ 3

10
 Τσßλ 7

10
χÏ

ΒûΟ♠ο ≅ûΤΞûΘ ΚôΠΩôλ− ΒûΞ ùΤôιΘλ 3999 ΦηΚρ ΒÚχÏλ.

ΒπΞôß 3
10

 Τσßλ 7
10

 χÏ ΒûΟ♠ο úΤÛλ úΤÛλ ↑€ΘØß ΦηΚûΖ

×ÏιΘ Ø⁄Ùλ− Φ∴úΞ úΞ°∴ ΒΥοΦηΚρ Τσßλ ØÝχΚ↓ο ΒςηÓ ↑€ΘØß
ΦηΚÞχÏ ΒûΟ♠ο ΦηΠσ[ ↑€ΘØß ΦηΚρ ∆ρΖ∴− úΤÛλ ΙÚ
ΦÓιÕχΚôγûΟ ΣôνκúΣôλ−

1
10
-

 Τσßλ 
3

10 χÏ ΒûΟ♠ο ΦιΘû∴ ↑€ΘØß ΦηΚρ ∆ρΖ∴>

Ρôλ ùΞ↓κΣûΟΥôΚ 
0 1 2, ,

10 10 10  Α€Υ ↑€ΘØß ΦηΚρ ∆ρΖ∴ Φ∴ áßúΞôλ.

ØΥτßΣôν
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If we write 
1

10
-

as 10000
100000
-  and 

3
10  as

30000
100000 ,  we get the rational numbers

9999 9998, ,...,
100000 100000
- - 29998

100000
-

, 
29999

100000
, between 

1
10
-

 and
3

10 .

You will find that you get countless rational numbers between any two given
rational numbers.
Example 6:  Write any 3 rational numbers between –2 and 0.

Solution: –2 can be written as 20
10
-  and 0 as 

0
10 .

Thus we have 19 18 17 16 15 1, , , , , ... ,
10 10 10 10 10 10
- - - - - - between –2 and 0.

You can take any three of these.

Example 7: Find any ten rational numbers between 5
6

- and 5
8

.

Solution: We first convert 
5

6
-

 and 
5
8  to rational numbers with the same denominators.

5 4 20
6 4 24

- ´ -
=

´ and
5 3 15
8 3 24

´
=

´

Thus we have 19 18 17 14, , ,...,
24 24 24 24

- - - as the rational numbers between 
20

24
-

 and 
15
24 .

You can take any ten of these.

Another Method

Let us find rational numbers between 1 and 2. One of them is  1.5 or 11
2

 or 
3
2 . This is the

mean of 1 and 2. You have studied mean in Class VII.
We find that between any two given numbers, we need not necessarily get an

integer but there will always lie a rational number.
We can use the idea of mean also to find rational numbers between any two given

rational numbers.

Example 8:  Find a rational number between 1
4

and 1
2

.

Solution: We find the mean of the given rational numbers.

1 1 2
4 2

æ ö+ ¸ç ÷è ø  =
1 2 3 1 32

4 4 2 8
+æ ö ¸ = ´ =ç ÷è ø

3
8  lies between

1
4 and

1
2 .

This can be seen on the number line also.
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1
10
-

 Η 10000
100000
-  Φ∴Üλ, 

3
10  Η

30000
100000  Φ∴Üλ ΦÝƒ∴ôο, 

1
10
-

 Τσßλ
3

10 χÏ

ΒûΟ♠ο 
9999 9998, ,...,

100000 100000
- - 29998

100000
-

, 
29999

100000
 Α€Υ ↑€ΘØß ΦηΚûΖ

ùΣ[Ωôλ.

ùΚôÓχΚκΣγΟ ΓúΘàλ ΒςηÓ ↑€ΘØß ΦηΚÞχÏ ΒûΟ♠ο
Φη∞ΩΟδΚô ↑€ΘØß ΦηΚûΖ ¿δΚρ ΚηΟ°ΥΩôλ−
ΦÓιÕχΚôγÓ 6:  –2 Τσßλ 0 χÏ ΒûΟ♠ÛρΖ ΓúΘàλ 3 ↑€ΘØß
ΦηΚûΖ ΦÝÕΚ.

¾νÜ:  –2 Η 20
10
-  Φ∴Üλ 0 Η 

0
10  Φ∴Üλ ΦÝΘΩôλ−

–2 Τσßλ 0 χÏ ΒûΟ♠ο
19 18 17 16 15 1, , , , , ... ,

10 10 10 10 10 10
- - - - - -

Α€ΥûΞ

ΒÚχÏλ− ΒΞσßρ ΓúΘàλ êτû[ ΦÓιÕχùΚôρΖΩôλ−

ΦÓιÕχΚôγÓ 7: 5
6

-  Τσßλ 5
8

 χÏ ΒûΟ♠ÛρΖ ΓúΘàλ 10 ↑€ΘØß

ΦηΚûΖ ΦÝÕΚ.

¾νÜ: Ρôλ ØΘ←ο
5

6
-

 Τσßλ 
5
8  Η Ιúς Τôƒ↔Υô∴ ΣÏƒΚûΖχ ùΚôηΟ

↑€ΘØß ΦηΚΖôΚ Τôσ[ úΞηÓλ−
5 4 20

6 4 24
- ´ -

=
´ Τσßλ

5 3 15
8 3 24

´
=

´  ΒκúΣôÕ
20

24
-

 Τσßλ 
15
24  χÏ

ΒûΟ♠ο 
19 18 17 14, , ,...,

24 24 24 24
- - -

 úΣôτ[ ↑€ΘØß ΦηΚρ €ûΟχÏλ−

ΒΞσßτ ΓúΘàλ ΣιÕ ↑€ΘØß ΦηΚûΖ ΦÓιÕχùΚôρΖÜλ−

Τσù[ôÚ Øû[
1 Τσßλ 2 χÏ ΒûΟ♠ο ↑€ΘØß ΦηΚûΖ ΚηΟ°úΞôλ− ΒΞσßρ
Ιτß 1.5 ∋≅( 11

2
 ∋≅( 

3
2 . ΒÕ 1 Τσßλ 2 τ ΜςôΜ↔ ΑÏλ− ¿δΚρ ΜςôΜ↔

Σσ°  VII λ ΞÏκ♦ο Σ⁄ιÕρÇνΚρ−
ùΚôÓχΚκΣγΟ ΓúΘàλ ΒςηÓ ΦηΚÞχ€ûΟ♠ο ∆ρΖ ↑€ΘØß

ΦηΚûΖ ΚηΟ°Υ Ρôλ ØÝχΚûΖ ùΣ[úΞη⁄Υ ≅Ξ′Υλ ΒοûΩ
Α∴ôο ΒδÏ ΦκúΣôÕλ ΙÚ ↑€ΘØß Φη ΒÚχÏλ−

ùΚôÓχΚκΣγΟ ΒςηÓ ↑€ΘØß ΦηΚÞχÏ ΒûΟ♠ÛρΖ ↑€ΘØß
ΦηΚûΖ ΚηΟ°Υ ΜςôΜ↔ Φàλ Øû[ûΥ ΣΥτΣÓιΘΩôλ−

ΦÓιÕχΚôγÓ 8:  1
4

  Τσßλ 1
2
χÏ ΒûΟ♠ÛρΖ ↑€ΘØß ΦηΚûΖ ΚηÓ♦⁄−

¾νÜ:ùΚôÓχΚκΣγΟ ↑€ΘØß ΦηΚ↓τ ΜςôΜ↔ûΥ Ρôλ ΚηΟ°úΞôλ.

  
1 1 2
4 2

æ ö+ ¸ç ÷è ø  =
1 2 3 1 32

4 4 2 8
+æ ö ¸ = ´ =ç ÷è ø

1
4 Τσßλ

1
2  χÏ ΒûΟ♠ο 

3
8  ∆ρΖÕ.

ΒûΘ ΦηúΚôγ⁄τ ÁÕλ ΣôνχΚΩôλ−
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We find the mid point of AB which is C, represented by 
1 1 2
4 2

æ ö+ ¸ç ÷è ø   = 
3
8 .

We find that 
1 3 1
4 8 2

< < .

If a and b are two rational numbers, then 
2

a b+  is a rational number between a and

b such that a < 2
a b+

 < b.
This again shows that there are countless number of rational numbers between any

two given rational numbers.

Example 9: Find three rational numbers between 1
4

and 1
2

.

Solution:  We find the mean of the given rational numbers.

As given in the above example, the mean is  
3
8  and

1 3 1
4 8 2

< < .

We now find another rational number between 
1 3and
4 8 . For this, we again find the mean

of 
1 3and
4 8 . That is,

1 3 2
4 8

æ ö+ ¸ç ÷è ø  =
5 1 5
8 2 16

´ =

1 5 3 1
4 16 8 2

< < <

Now find the mean of 
3 1and
8 2 . We have,

3 1 2
8 2

æ ö+ ¸ç ÷è ø  =
7 1
8 2

´  = 
7

16

Thus we get 
1 5 3 7 1
4 16 8 16 2

< < < < .

Thus, 
5 3 7, ,

16 8 16  are the three rational numbers between
1 1and
4 2 .

This can clearly be shown on the number line as follows:

In the same way we can obtain as many rational numbers as we want between two
given rational numbers . You have noticed that there are countless rational numbers between
any two given rational numbers.
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AB τ ûΤΥκ×ρ↓ C ΦτΣûΘ Ρôλ ΚôΠΩôλ− ΒÕ 
1 1 2
4 2

æ ö+ ¸ç ÷è ø   = 
3
8  Φ∴Ï°χΚκΣÓ€[Õ−

≅ΘôΞÕ
1 3 1
4 8 2

< <

a, b ΦτΣ∴ ΒςηÓ ↑€ΘØß ΦηΚρ Φ±ο 
2

a b+  ΦτΣÕ a Τσßλ

bχÏ ΒûΟ♠ÛρΖ ΙÚ ↑€ΘØß Φη ΑÏλ− ≅ΘôΞÕ a < 2
a b+

 < b.
ΓúΘàλ ΒςηÓ ↑€ΘØß ΦηΚρ ùΚôÓχΚκΣγΟúΣôÕ ≅Ξσ°σ€ûΟ♠ο
ΦηΠσ[ ↑€ΘØß ΦηΚρ ΒÚκΣûΘ ΒÕ ÁηÓλ ΚôγÓ€[Õ−

ΦÓιÕχΚôγÓ 9: 
1
4

 Τσßλ 1
2
χÏ ΒûΟ♠ο êτß ↑€ΘØß ΦηΚûΖ

ΚηÓ♦⁄−

¾νÜ:  ùΚôÓχΚκΣγΟ ↑€ΘØß ΦηΚ↓τ ΜςôΜ↔ûΥ ΚôηúΣôλ

úΤúΩ ùΚôÓχΚκΣγΟ ΦÓιÕχΚôγ⁄←ÚϕÕ ΜςôΜ↔ 
3
8

ΑÏλ Τσßλ 
1 3 1
4 8 2

< < .

ΒκúΣôÕ Ρôλ 4
1
Τσßλ 8

3
 χÏ ΒûΟ♠ÛρΖ Τσù[ôÚ ↑€ΘØß ΦηûΠ

ΚηΟ°Υ 4
1
Τσßλ 8

3
τ ΜςôΜ↔ûΥ ΚôΠ úΞηÓλ.

≅ΘôΞÕ 
1 3 2
4 8

æ ö+ ¸ç ÷è ø  = 
5 1 5
8 2 16

´ =

1 5 3 1
4 16 8 2

< < <

ΒκúΣôÕ 8
3
Τσßλ 2

1
 τ ΜςôΜ↔ûΥ ΚôΠ úΞηÓλ 

3 1 2
8 2

æ ö+ ¸ç ÷è ø  =
7 1
8 2

´  = 
7

16

≅ΘôΞÕ 
1 5 3 7 1
4 16 8 16 2

< < < < .

4
1

Τσßλ 2
1

 χÏ ΒûΟ♠ÛρΖ êτß ↑€ΘØß ΦηΚρ
5 3 7, ,

16 8 16
ΑÏλ− ♦τΞÚλ ΦηúΚôΟô∴Õ ΒûΘ ùΘ↓ΞôΚ ΚôγÓ€[Õ−

ΒπΞôú[ Ρôλ ùΚôÓχΚκΣγΟ ΒςηÓ ↑€ΘØß ΦηΚÞχÏ ΒûΟ♠ο
ΣΩ ↑€ΘØß ΦηΚûΖ ùΣ[Ωôλ− ΓúΘàλ ΒςηÓ ↑€ΘØß ΦηΚρ
ùΚôÓχΚκΣγΟôο ≅Ξσ°σÏ ΒûΟúΥ ΦηΠσ[ ↑€ΘØß[ ΦηΚρ
Ρôλ ≅°ΥΩôλ−
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EXERCISE 1.2

1. Represent these numbers on the number line. (i)
7
4 (ii)  

5
6

-

2. Represent
2 5 9, ,

11 11 11
- - -

 on the number line.

3. Write five rational numbers which are smaller than 2.

4. Find ten rational numbers between 
2 1and

5 2
-

.

5. Find five rational numbers between.

(i)
2
3  and 

4
5 (ii)

3
2

-
 and 

5
3 (iii)

1
4  and

1
2

6. Write five rational numbers greater than –2.

7. Find ten rational numbers between 3
5

and 3
4

.

WHAT HAVE WE DISCUSSED?

1. Rational numbers are closed under the operations of addition, subtraction and multiplication.
2. The operations addition and multiplication are

(i) commutative for rational numbers.
(ii) associative for rational numbers.

3. The rational number 0 is the additive identity for rational numbers.
4. The rational number 1 is the multiplicative identity for rational numbers.

5. The additive inverse of the rational number 
a
b  is

a
b

- and vice-versa.

6. The reciprocal or multiplicative inverse of the rational number a
b

is c
d

if  1a c
b d

´ = .

7. Distributivity  of rational numbers: For all rational numbers a, b and c,
a(b + c) = ab + ac    and      a(b – c) = ab – ac

8. Rational numbers can be represented on a number line.
9. Between any two given rational numbers there are countless rational numbers. The idea of mean

helps us to find rational numbers between two rational numbers.
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1. ΦηúΚôγ⁄τ úΤο Ï°ιÕχΚôγÓ (i)
7
4 (ii)

5
6

-

2.
2 5 9, ,

11 11 11
- - -

 Η ΦηúΚôγ⁄τ úΤο Ï°ιÕχΚôγÓ−

3. 2 Η ↑Ο ′°Υ ΗϕÕ ↑€ΘØß ΦηΚûΖ ΦÝÕΚ−

4. 5
2-
Τσßλ 2

1
χÏ ΒûΟ♠ÛρΖ ΣιÕ ↑€ΘØß ΦηΚûΖ ΚηÓ♦⁄.

5. •ÝρΖΞσ°σÏ ΒûΟ♠ÛρΖ ΗϕÕ ↑€ΘØß ΦηΚûΖ ΚηÓ♦⁄−

(i)
2
3  Τσßλ

4
5           (ii)     

3
2

-
 Τσßλ 

5
3          (iii)     

1
4  Τσßλ

1
2

6. –2 Η ↑Ο ùΣ↔Υ ΗϕÕ ↑€ΘØß ΦηΚûΖ ΦÝÕΚ−

7. 3
5

  Τσßλ 
3
4

 χÏ ΒûΟ♠ÛρΖ ΣιÕ ↑€ΘØß ΦηΚûΖ ΚηÓ♦⁄.

1. áγΟο+ Κ→ιΘο Τσßλ ùΣÚχΚûΩ ùΣôßιÕ ↑€ΘØß ΦηΚρ
≅ûΟÜκΣηûΣ ùΣσßρΖÕ−

2. áγΟο Τσßλ ùΣÚχΚ←τ ùΜΥοΚ↓ο
(i) ↑€ΘØß ΦηΚρ ΤôσßκΣηûΣ ùΣσßρΖÕ
(ii) ↑€ΘØß ΦηΚρ úΜνκ×κΣηûΣ ùΣσßρΖÕ

3. ↑€ΘØß ΦηΚ↓ο áγΟο ΜΤ± »0µ ΑÏλ.

4. ↑€ΘØß ΦηΚ↓ο ùΣÚχΚο ΜΤ± »1µ ΑÏλ.

5.
a
b  Φτ[ ↑€ΘØß Φη∞τ áγΟο ΦƒνΤô° 

a
b

- . ≅úΘúΣôτß 
a
b

- τ

áγΟο ΦƒνΤô° 
a
b  ΑÏλ.

6. a
b

Φτ[ ↑€ΘØß Φη∞τ ΘûΩ•θ ≅οΩÕ ùΣÚχΚΩ ΘûΩ•θ 
c
d

Φ±ο 1a c
b d

´ = .

7. a, b , c Φτ[ ≅û∴ιÕ ↑€ΘØß ΦηΚ↓τ Σδ•γÓ ↑ƒ
a(b + c) = ab + ac   Τσßλ  a(b – c) = ab – ac

8. ↑€ΘØß ΦηΚûΖ ΦηúΚôγ⁄τ úΤο Ï°ιÕ ΚôγΟΩôλ−
9. ùΚôÓχΚκΣγΟ ΒςηÓ ↑€ΘØß ΦηΚÞχÏ ΒûΟ♠ο ΦηΠσ[ ↑€ΘØß

ΦηΚρ ΒÚχÏλ− ΜςôΜ↔ Φàλ ΚÚιÕ ΓúΘàλ ΒςηÓ ↑€ΘØß ΦηΚÞχÏ
ΒûΟ♠ο ∆ρΖ ↑€ΘØß ΦηΚûΖ ΚôΠ ΣΥτΣÓ€[Õ−

Σ♠σ′ 1.2

ΒÕΞûς Ρôλ Κσ[ûΞ


