RATIONAL NUMBERS

1.1 Definition of Rational Numbers:
Question:
What are rational numbers?

Answer:

Iy
A number that can be written as ¢, where p and g are integers and q F 0, IS'known as'Rational
Number.

9
11, 12, -18 etc.

4«
5.

2
Example: 3

If the signs of numerator and denominator are either both_positive or’both negative, the rational
number is known as Positive Rational Number.

4|
=1 b2

-2 14
D

Example: —7 25 etc.

If the signs of numerator and denominator are opposite’to each other, the rational number is known
as Negative Rational Number.

-2 4
Example: 9 —17 etc.

1.2 Types of Rational Nupibers:

Question:

How many types@fsational numbers?
Answer:

There arefollowing types of rational numbers.

Natural Nurhbers:

All the counting numbers are called NATURAL NUMBERS. Its set is represented by N. Therefore,
N={1234,5,6,7,8,09, ..} is the set of natural numbers. The number of natural number is
infinite.

Whole Numbers:




All counting numbers including O (zero) form the set of WHOLE NUMBERS. Its set is represented
by W. Therefore, W ={0, 1, 2, 3, 4, 5, 6...} is the set of the whole numbers. Now, on comparing the
set of natural numbers N ={1, 2, 3,4,5,6, 7, 8, 9, ...} is the subset of the whole numbers W = {0,
1,2,3,4,5,6..}. Thus, N & W.

Integers:

All the natural numbers, 0 (zero) and the negative of all the natural numbers from~the jset
of INTEGERS. Its set is represented by are denoted by Z or I. Therefore, Z = {-3, -2( -140,1,273,...}
Is the set of integers. Now, we observe that both the set of natural numbers N ={1,2, 3, 4,5, 6, 7,
8,9, ...} and the whole numbers W = {0, 1, 2, 3, 4, 5, 6...} are the subset of integersiZ = {-3, -2, -1,
0,1,23,..}. Thus,; NS ZandWEZ=>NEWE Z,

Rational Numbers:

P

We know that a number that can be written as ¢, where p,afid q are integers and ¢ i 0, is known
as RATIONAL NUMBERS. Thus, the set of the rational”ntmbers contains all integers and
fractions. The set of rational numbers is denoted by Q. Therefere! NS W < Z € Q.

1.3 Decimal Representation of Rational Numbeks:
Question:
How do we represent the rational num@er.in @eeimal form?

Answer:

3}
We know that a number‘that can be written as ¢, where p and g are integers and g # 0, is known as
Iy

rational numbers. Nowyxto express the rational number ¢ in decimal representation, we divide the
numerator p by thesdenominator g. After dividing p by g, we get either the remainder zero or not.

Question:
What are the.{8rminating, non-terminating and recurring decimal?

ANSWer:

P
In the division of a rational number @, when the remainder is zero, then that decimal representation
Is known as TERMINATING DECIMAL and when the remainder is not zero, then that decimal
representation is known as NON-TERMINATING DECIMAL. Now, in the non-terminating
decimal, either the decimal part is repeating, recurring or no repeat, non-recurring. When the



decimal part is recurring, then that decimal number is known as RECURRING DECIMAL and
when the decimal part is non-recurring, then that decimal representation is known as NON-
RECURRING DECIMAL.

1 1 1
Example: 8 = 0.125, 2 = 0.5, 25 = 0.04 etc are known as terminating decimal. In the division of

these rational numbers, we get the remainder zero after a finite steps.

1 3
Whereas, 3 = 0.33333..., 11 =0.81818181.... etc are known as recurring decimal. Intheddivision of

these rational numbers, we don't get the remainder zero after any finite steps and.itsidecimal part is
recurring. The recurring decimal numbers are also represented as

%: 0333..=03 (Read as 0.3 Bar)
%:0.818181...=0._1 (Read a8 0.81 Bér)

Question:

How do we identify that the fraction is termif@tifghor noh-terminating decimal numbers without
performing devision?
Answer:

;!.l'
In the rational number or fraction ¢,%f.the prime factorization of the denominator q is in the form
of 2™« 5", it means, the prime fagtors of the denominator g are 2 or 5 or both. Otherwise, the fraction
IS non-terminating decimal.

Example:

1 1 1
In 8, we haVeg =8\=.23 x 5%, Thus, 8 is terminating decimal and 8 = 0.125.

1 1 1
In.25; we have q = 25 = 2° x 52, Thus, 25 is terminating decimal and 25 = 0.04.

8 8
In 15 JWwe have g = 15 = 3! x 5%, Thus, 15 is non-terminating decimal.

Question:

How do we express the recurring decimal as fraction?



Answer:

To express the recurring decimal number in a fraction, we use a formula as below.

~ N
Whole Number Obtained Whole Number Made by
by Writing Digits in Order |~ |Non-Recurring Digits in Order
Recurring _ \_ V. C\
Dggliz, — Number of Digits After ) Number of Digits After 2
) . the Decimal Point that \ —
the Decimal Point —_ D —
10 10 >
- J

12253122 11263 @
Example: 12.253= 990 = 990 X’
1.4 Comparison of Rational Numbers: ) ]

Question:

How do we compare two or more rational numbers? \7

Answer: \

To compare two or more rational numbers o the'following steps:
Step 1: Express each of the rational ers\with’the positive denominator.

Step 2: Find the LCM of these pos minators.

\
Step 3: Express each of t i number with this LCM as the common denominator.

~__

Step 4: The numerat e greater numerator is greater.

Question:

-3 7T -7 —5
We are given 5 , —10 = 10 and 8 . LCM of (5, 10 and 8) = 40

—3_—3x8_ 2
5  H5x8 40
28

-7 _—Tx4_ 28
10 10x4 40




—-28 —25 —-24 T :3
Thus, we get 40 < 40 < 40 = 10 8

1.5 Representation of Rational Numbers on Number Lines:

Question:

\
C
' \
How do we represent the rational numbers on number line? Q>
Answer: @
W zero (0). Set off
‘ ~) unit length. Clearly,

: '@ /and the points A', B' C,

To represent a rational number, we draw a line. Take a point O on i
equal distances on the right of O and the left of O. These distances is
the points A, B, C, D, E represent the integers 1, 2, 3, 4 and 5 respe
D' and E' represent the integers -1, -2, -3, -4 and -5 respect \/
&/

4l

vl

NOITRRE 654 327 0.1 2325678910
negative zero positive

Thus, we represent any integer by a point umEer line. Clearly, every positive integer lies to

the right of O and every negative integers | e left of O. Similarly, we represent other rational
numbers.
Question: \
C
2 _2 2
Represent 3 and 3 baHne
Answer: m
\4 -3 -2 -1 0 1 2 3
§ o e o
-2/3 2/3
‘[
Z
1.6 ition of Rational Numbers
Question:

How to add two rational numbers if the given rational numbers have same denominator?



Answer:

E_ﬂ,+c
b b

L
When the given rational numbers have same denominator, then we use the method as b+

Question:

\
C
—7,1 \ {)
Add the rational numbers, 9 ' 9. @
Answer: @

—7, 1 _ -7+ _ 4

99T "9 3 V

Question:

. . . . \ .
How to add two rational numbers if the given rational numfser e different denominator?

/
Answer: @7
When the given rational numbers have S&V’&‘OTI tor, then we take the LCM of their

denominators and express each of the given.numbe th this LCM as the common denominator.
a  c¢_ atc

Now, we add these numbersas & ' b b

Question:

5 \
_+_

5 C
Find thesum 6 ' 9. /)
Answer:
The denominat given rational numbers are 6 and 9. LCM of (6, 9) = 18.

—5_ —5x3_ —15 4_4x2_ 8
Thus, 6  6x3 18 and 9 9x2 18,

L -5 ,4_—-15, 8 —15+8 -7
+ﬂ 18 +18 18 18 .

1.7 Properties of Addition of Rational Numbers
Question:

What are the properties of addition of rational numbers?



Answer:

There are following properties of addition of rational numbers:

1] '

Property 1: The sum of two rational numbers is always a rational number. It means, if & and d are
il (o

rational numbers, then (T}+f_f) are rational number. This property is known as CKOSURE
PROPERTY.

(1] '
Property 2: Two rational numbers can be added in any order. It means, if bzandyd-are rational

il ' i il
numbers, then (5+3) =(G+5) . This property is known as COMMUTATINE PROPERTY.

Property 3: While adding three rational numbers, they can be groupediin any order. It means,
a C £ i £ il [

if b, d and f are three rational numbers, then (b + d) + f=b+ (dpf .?) ,/This property is known
as ASSOCIATIVE PROPERTY.

Property 4: 0 (zero) is a rational number such that the“sum of_any rational number and 0 (zero) is
L L i1

the rational number itself. Thus, (b +0) =(0 + b )=45. This property is known as EXISTENCE OF
ADDITIVE IDENTITY and 0 (zero) is knows @Sy ADDITIVE IDENTITY for rational numbers.

1] =l ! =l

Property 5: For any rational number b, theresexist a rational number b such that (E+T
==l

) = 0. This property is known as,EXISTENCE OF ADDITIVE INVERSE and b is known
1
as ADDITIVE INVERSE of b.

1.8 Subtraction of Ratignal@Numbers
Question:
How to subtract two'fasional numbers?

Answeks:

L M (1] “ L bl L i«

Forrational-number b and d, we subtractas (b - d) = (b + d ) = (b + Additive Inverse of d).

Question:

3

9
Subtract 4 from 3

Answer:



—3_8+(-9 1
4 12 12,

3
4
1.9 Properties of Subtraction of Rational Numbers
Question:

What are the properties of subtraction of rational numbers?

Answer: Q
&

There are following properties of subtraction of rational numbers:

i
if b and 4 are rational numbers, then (b - d)isrational nu Is”“property is known

as CLOSURE PROPERTY.

Property 1: The subtraction of two rational numbers is always a meer. It means,
(. i

\

C i C
Property 2: Two rational numbers cannot be subtra any/order. It means, if b and d are
i L
rational numbers, then (f.a-d)?é(d- b) . It subtraction does not follow the
rule COMMUTATIVE PROPERTY as in ition. PSimilarly, the subtraction does not

follow ASSOCIATIVE PROPERTY.
1.10 Multiplication of Rational Numikber <7
Question:

How do we multiply two r \ umbers?

/

Answer: —
a ¢ g C_axc
For two rational‘%/h and d , we get the multiplicationas & d  bxd.

14 —6
5 .

—3
— W= =
T 5

We multiply as

1.11 Properties of Multiplication of Rational Numbers



Question:

What are the properties of multiplication of rational numbers?
Answer:

There are following properties of multiplication of rational numbers:

Property 1: The multiplication or the product of two rational numbers is always a rational nugaber.
[ ' [ '

It means, if b and d are rational numbers, then b d is rational number. This property J5'known
as CLOSURE PROPERTY.

1] «
Property 2: Two rational numbers can be multiplied in any order. It means, ifl5’and d are rational

L i« i« L

numbers, then b d = d b . This property is known as COMMUTATIVE PROPERTY.

Property 3: While multiplying three rational numbers, they can be grouped in any order. It means,
a c £ a € a ¢ E

if b, d and / are three rational numbers, then (b x d) x [ = b x (d x .?) . This property is known
as ASSOCIATIVE PROPERTY.

Property 4: 1 (one) is a rational number such that the_product of any rational number and 1 is the
1 (1] 1)

rational number itself. Thus, (b x 1) =( 1 x\b\)=:b-This property is known as EXISTENCE OF
MULTIPLICATIVE IDENTITY and. 1 \is_ known as MULTIPLICATIVE IDENTITY for
rational numbers.

a b a4 h
Property 5: For any rational number &, there exist a rational number @ such that (5 = @) = 1. This

h
property is known as EXISEENCE OF MULTIPLICATIVE INVERSE and @ is known
L
as MULTIPLICATIVEINVERSE or RECIPROCAL of b. Note that 0 (zero) has no reciprocal,
1
because 0 is,not defined” The reciprocal of 1 is 1 and the reciprocal of (-1) is (-1).

a £ i c E a a £
Property-6®Eorany three rational numbers &, d and /, we have b x (d + /)= (b x d) + (b x [) .
Thissproperty is known as DISTRIBUTIVE LAW OF MULTIPLICATION OVER
ADDFTION PROPERTY.

Property 7: If we multiply any rational number with O (zero), then the result is always 0 (zero). It
(1] 1

means, (b x 0)= (0 x b) = 0. This property is known as MULTIPLICATIVE PROPERTY OF
0 (ZERO).

1.12 Division of Rational Numbers



Question:
How do we divide two rational numbers?

Answer:

FI- I’.' FI- I".' FI- '

If b and d are two rational numbers such that d 79 0, then the division of b by u’ is defined(@s (by=- d
L i F.r |’ FI

)= (b x ¢). It means, when b is divided by d, then b is known as dividend and fe' Is knownas divisor
and the product/result is known as the quotient of the division.

Question:

9
Divide 16 by

5
8

Answer:

1.13 Properties of Division of Rational Numbeks
Question:

What are the properties of division offfationabnumbers?
Answer:

There are following propertiesfefdivision of rational numbers:

L - M (a8 (]
Property 1: If b and d'are tWo rational numbers such that @ 7 0, then (b < d) is also a rational
number. This property.is known as CLOSURE PROPERTY.

(] [
Property.- 2\For_évery rational number, we have then (b +1) = b. This property is known
as PROPERTY OF 1.

a

Property 3: For every rational number, we have then (b + a) =
a b

1. Here, b and o are RECIPROCAL TO EACH OTHER.
1.14 Finding one or more than one rational number between two Rational Numbers

Question:



How do we find a rational number between two rational number?

Answer:

r+y
If xand y are two rational numbers such that x < y, then 2 is the rational number
between x and y.

\
C
Question: @{)
L1 Q>
Find a rational number between 3 and 2. @

Answer: x}
{%+%NE=%?K&:%l /;>/27

Find three rational number between 3 and 5.

Required Number =

Question:

Answer:
3+5 4
First number between 3and 5= 2 _\
Aq:il?: 7
Second number between 3 and 4 = 2, 2
4+5_ 9
Third number between 2 2

Thus, the three rationa r between 3 and 5 are 4, 7/2, 9/2.

Question:

Find 9 ber between 1 and 2.

An

10 20
Since'l = 10 and 2 = 10, the nine rational numbers between 1 and 2 are

11 12 13 14 15 16 17 18 19

10'10'10°10'10'10'10°10 10
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