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1. Introduction

Rational numbers are the numbers that can be
represented in the form of §, where p, g are

integers, and g = 0.

4 )

« Rational numbets can be either positive, negative
or zero.

«  While specifying a negative rational number, the
negative sign is either in front or with the
numerator of the number, which is the standard

mathematical notation. For example, we denote

: 5 .. =5 5
the negative of > as —or —-.




K— 1.1. Family of Rational Numbers ﬁ

1. Introduction

Rational Numbers (Q)

Integers (2)

Whole
Numbers (W)

Natural
Nurmbers (W)

Rational numbers contains all the natural numbers,

whole numbers and integers. For example: -5, -4, O,

1,2, 5, etc.

Rational numbers also contains all other numbers

which are in the form of g, where p, g are integers,

and g # 0. For example —%, getc.
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2. Properties of Rational Numbers

2.1. Closure
4 )

When a set of numbers are closed under any
arithmetic operation such as addition,
subtraction, multiplication, and division, the
answer will belong to the set itself.

3, (=5) _ 21+(=40) _ 19

Z+ (rational number)
8 7 56 56

So, rational numbers are closed.under addition.

-5 2 —5X 3 —=2X7 29 3
= _2=222""22 = _\Z(rational number)
7 3 21 21

So, rational ndmbers dre closed under subtraction.

-2 4 -8 .
— = = —
s X:T (rational number)

So, rational numbers are closed under multiplication.

_?5 + 0, which is not defined.

So, rational numbers are not closed under division.
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2. Properties of Rational Numbers

2.2. Commutativit
~ i R

It is being a property of a mathematical
operation on numbers in which the result does
not depend on the order of the numbers.

As both result are same, rational numbers are

commutative under addition.

9 1 g .
As — 3* — 3 rational humbers are not commutative
under subtraction.

tion

R
5

3

and

SRS

% _2—_8
3 15

=
ul] oo

As both result are same, rational numbers are

commutative under multiplication.

. 3 _ —_ _5 =__12
T 7T and () =5

35 12 .
As — o %+ — vy rational numbers are not

\_

commutative under division. /
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2. Properties of Rational Numbers

2.3. Associativit
~ { R

It is a property of operations on numbers, which
means that rearranging the parentheses in an
expression will not change the result.

Szt (@) =F+ {5 =% and
—+=t+ (=) ==+ (=) =—=". As results are same,
S+ =E+G) =%

rational numbers are associative underaddition.

715 - (F) =7 IO

-2 —4 -1 2 -1 19 -11 19 .
F -G} -F)als - (3) =5 As 55 # 52, rational
numbers aresnot associative under subtraction.

tior

1 1 1 1 1 1 1 1 1 1 1 1
—x(—x—) =—><(—) = —and (—x—)x—z (—)x—z—
2 3 4 2 12 24 2 3 4 6 4 24
As results are same, rational numbers are

associative under multiplication.

{1+—_1}+§:{‘_3}+3=‘7150nd

1 -1 2 1 =5 —6 —-15 -6 o
£ {_+_} =2 {_} = —.As— # —, rational
3 5 2 6 10 4 10

\numbers are not associative under division. /
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2. Properties of Rational Numbers

. 2.4. Additive Identity

Additive identity is the value when added to a
number, results in the original number. Zero is

the additive identity for rational numbers.

=T 07
Example: —-+0 = -

.

- 2.5. Multiplicative Id;n[ity

Multiplicative identity is thevalue when
multiplied to a number,fesults in the original
number. One is the Muiltiplieative identity for
rational numbers.

-7

Example: ZZx1.= ="
8 8

- ¥Additive Inverse

Additive inverse is a number which on getting
added to the original number results in zero.
Negative of rational number is the additive

inverse of that number.
Example: ~242o0.
7 7

- . 5. 5
So, additive inverse of — gl

\_




2. Properties of Rational Numbers

- 2.7. Multiplicative Inverse ~

Multiplicative inverse of a number is a value
which when multiplied by the original number

results in 1.

Example: 7 —><E 1

T . . 8 . 21
So, multiplicative inverse of iy

Also, % is the reciprocal of2—81.
\_ J

- 2.8, pistribitivity .

The distributiveproperty states, if , b and c are

three ratiomal numbers, then;
ax(b+c)=axb)+(axc)

The same holds true when we are subtracting
instead of adding.

2(1 3 2_5 10
Example: —(— + —) ==X=-=—and
3\2 4 3 4 12

2 1 2_ 3 2 6 10
XS+ IXE=S4 2 ==
3 2 3 4 6 12 12

1 3 2 3
R
2 4 3 4
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