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number is a whole number
* Every whoie number is a natural number except Z€ro.
« Zero i & whole number but not a natural number.
* Pvery natural number 1s an integer.
« Every whole number is an integer.
» Jero 15 neither & negative nor a positive integer.
» Zero 1s a rational number, since we can write 0 =0/1.
* Every natwral number, whole number and integer is a
- rational number eg 1=1/lor5=5/1
* There are infinitely many rational numbers between any

numbers are said to be equivalent, if
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mMethod 10 Determine Rational Numbers
between Two Numbers

[here are infinitely may rational numbers between any ry,
G

given rational numbers,
For determining one or More than one rational numb,
L 4
. | k
between two giveln numbers, we use the follow;,
%

method.

when One Rational Number is Determined

Let x and y be two numbers, such that y > x. Then, x4,
is a rational number lying between x and y. 2

gxample 1. Find a rational number lying betweey,
3 and 4,

Here, 4> 3, so to find a rational number between 3 and 4 fing
the mid-point of 3 and 4

Sol. Here,4>3
We know that, if x and y are two numbers such thas y>
i

Ty >
Then, 3 is a rational number between x and x

So, a rational number between 3 and 4 = ,,_____,3" 4 - Z
- gl
When More than One Rational
Numbers are Determined

Let x and y be two rational numbers, such
want to find 7 rational numbers berw: ;b::‘::v xug‘
rational numbers lying between x and y e ind y. Then,

(x+d), (x+24), (x +3d), ... (x+nd), where d =2

n+l

Note "Rational number/numbs two rational
‘ R _ *rinumbers betwee ' !
numbers is/are written in the stam;‘:g);'mm |
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decimal form and
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gxample 1. write the following ir i
say, what kind of decimal expansu;n
y 22 i) 5 (1) —
e 13
329
i I?é' ) 500 NCERT Exemplar
mal expansion-

0-39, SO It
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(41) 4 _ 0307692, so it has non-terminating repeating
13

decimal expansion.

) 2 _ 0.1, so it has non-terminating repeating decimal
15

expansion.
(v) 530_%9 = 0,658, so it has terminating decimal expansion.

Method fo Convert Non-ferminafing Recurring
Decimal Expansion in the Form of p/q

Suppose the number is the form of x = #.¢, we have to

transform the given number in the form of 2. The following

steps are given below,

Step 1 li::vdy, ct{raqsfon’n the non-repeated dipit (s)
g I:F:I;id:?fn;l point and recurring nun;gber tso
S ccm‘ufl !)y multiplying both sides

= Where 7 is the number of digits

between dec

0 decimal poj

S 1al point and : 3
9% 2 Hegs fecurring number e,
; see that one dioit ‘4 ov:
ctween dec; Bit 0’ exist

decimal poing and recyp
We multiply both gies by Igfcuv::gg o,
. ct
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... (1)

¢ block of
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11 Count the number of digit in ¢ ¢
(say R) zmdl then multiply Eq. (i)eﬁurtl'}llng n““lht
10 (i.e. 10%) and the equation be, Y that p, "
10(10 y) = abe.c Comes ¢

,lafl/l

el

Step 111 Lastly, subtract Eq. (i) fropm,
required result as Eq. (i), we g
G

100y — {0)’ = abc.c — ab..
_abc.c — ab,c ;
T ooy oo, O P
99
o abc — gb
99
This method can be easily

following example. understand With the hel
¢
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Example 2. Express07 in the fo

_ I
Sol. Assume the given decimal expansi " otplg.
Let 210N 25 % and my), Eq
x=0.7 - i)
L e
% =07797.

Here, only 1 digit i
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Eq. )by 10, weget 0y 7 o " liplying bogy .,
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On subtracting Eq. (i) from Eq. (ii), we
P get
10x—x=7777 =0.777

=
L=
=% e
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Hence, 0.7 = 7
9

q :

q are integers and q # 0,
Sol. Let x= 0.23535...

Here, w

» We see that one digit (;
: it (i.e. 2) exi :

A o g ) exist between decimal poin

So, we multiply both sides of Eq. (i) by 10, we get
10x = 2.3535... i

Here, we see that two dioi
: igits are repeated in recurring numbe
so we multiply Eq. (ii) by 100, we get a
1000x = 235.3535... ]

On subtracting Eq. (ii) from Eq. (i), we get
990x = 233
. oy
990
Hence, 0.235 = &
990
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TOPIC 5

Laws of Exponents for Real Numbers

Exampl
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Let 2 (> 0) be a real number and p, ¢ be rational numbers. Example 3. Simplify the expression ﬁmv =

Then, ﬁ w .
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f In carlier classes, we have already study about the various types of numbers

! (i.e. natural numbers, integers and rational numbers) and their representation on the

' number line. But in this chapter, we will study rational numbers as recurring/terminating © Review of Representation of

= 4 » 4 . . . .

" decimals and the existence of non-rational numbers i.e. irrational numbers. We will also :atf‘"a' m“mbg's' \nteg\ers‘\.‘ o
,‘ : : BuiSh : nal Numbers on the Nu

f study the representation of rational and irrational numbers on the number line. L;;o -

© Representation of

Terminating/non-Terminating
Recurring Decimals on the

Number Line Through Successive

be
" TOPIC 1
in - Basics of Number Systems e
Recurring/Terminating Decimals
@ Operations on Real Numbers

" A number is a mathematical object used to count, label and measure. We have studied
about various types of numbers in earlier classes, now we will review them quickly and

learn more about numbers.

Natural Numbers
1,2, 3, 4, ..., are called natural numbers.

Numbers, which are used for counting, i.e
Smallest natural number is 1 but we cannot find the largest natural number, as successor
f every natural number is again a natural number. The collection of natural numbers is

denoted by V.
Le. N={1,234,..}

Whole Numbers

All natural numbers together with 0 form the whole numbers, i.e. counting numbers

- including zero are known as whole numbers. Zero is the smallest whole number but there
f whole numbers is denoted by W.

s no largest whole number. The collection o
w=1{012234..}
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