CLASS- VI
MATHS
CHAPTER -1

RATIONAL NUMBER



Number System

» Natural numbers N ={1, 2, 3, g},
»Whole numbers W ={0, 1, 2, g},

» IntegersZ2={3,—-2,—-1,0, 1, 2,3g}
» Rational numbers Q



———
W hat are I[Ratiomall Numibers?

1 The integers which are in the form of
p/q where q 1s not equal to O are
known as Rational Numbers.

JExamples : 5/8;-3/14; 7/-15; -6/-11




tate whether the following statements are True Or Fals
) All Integers are Rational Numbers.

) All Natural Numbers are Integers.

) All Integers are Natural Numbers.

) All Whole Numbers are Natural Numbers.

) All Natural Numbers are Whole Numbers.

) All Rational Numbers are Whole Numbers.



Rational numbers

lu'J'
e humbers of the form ;

here p and q are integers and q # 0 are known
rational numbers. "

e collection of numbers of the form E
vhere g > 0 is denoted by Q.

tional numbers include natural numbers, whole
mbers, integers and all negative and positive

ctions.



resentation of Rational Numbers on the Number Lil

-express rational numbers appropriately on the
imber line, divide each unit length into as many
imber of equal parts as the denominator of the
tional number and then mark the given number on
e number line.



resentation or Rational NUmMmDbers C Ne NUMDE

Express 4 onthe number line.
[

% lies between 0 and 1.



resentation of Rational NuUmMmDers C Ne NUMDE

Express 17 onthe number line.
5

17 - 32
3

It lies between 3 and 4.
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Can vou tell the natural numbers between 2 and 57

—t—— Sttt
i 4

I 2

They are 3 and 4.
Can vou tell the integers between — 2 and 4?

5 6 7 ] 9 10

Theyare—1.0, 1, 2, 3.
Now. Can you find any integer between 1 and 27
No.



But, between any two integers, we have rational numbers.For exa
n 0 and 1, we can find rational numbers + 2 3 ... which can be writ

0"10° 10
L 0.3, <,

01 02 03 04 05 06 07 08 09
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Let us understand
1s better with the help of
1e number line shown in
1e adjacent figure.

Observe the munber
ne between 0 and 1 using

magnifyving lens.




ke natural numbers
ntegers, tere are
less rational numbers
pen any two giver
Al numbers,




sure property
The sum of any two rational numbers 1s always a rational number, Tlus 15
re property of addition’ of rational numbers. Thus. Q 1s closed under add

-and £ are any two rational numbers, then £ + £ is also a rational num

d h d
; oo Fooo B oy Do
Hiustration: ) & 44 === 15 arational numbe
strafic {l'l}_l_tj o =3 rational number,
| 5 I 1S4 1 | 65 | - - |
'q T e _-— — q— E i .
(11) ! +3 1 + 3 3 3 =93 1s a rational nu




\ddition

iv) Additive identitwy

The sum of any ratonal mumber and zero 1s the rational nnmber 1self.

i I ¥ " 5 i '- — i — I i.
1§ § 5 1S any ratonal number, then 5 ¥ ] 5 0 <+ h

Zero 15 the additive wdentity for rational nunmbers.

a T N . '! .
Filusrrarion. (1) ? + 0 = ? = D + ? AL _1-'-rJ_Jr A wmperawr —
(D (SL)+0=L=0+(=L) L0015 & Ml
11 11 | 1 rational mumber,

v Additive inverse can be written a:
D= {_-:: where ¢ =»

— 4 ) is the negative or additive inverse of £,
¥ - F
] ¥

!

If £ 15 a ranonal number. then there exists a rational number {_.I.Tﬂ}'

e
such that £- 4+ {?—f} .

]
[fasfrafion: (1) Additive inverse of ;;*' 15 _q-j"
(11) Additive mmverse of _:f s %

{111)  Addituve inverse of O 15 O irself.



Commutative Property

Rational numbers can be added in any order.
herefore, addition is commutative for rational

wmbers. For Example ;-

L.H.S. R.H.S.
3/8 + 1/7 1./7 +(-3/8)

L.C.M. = 56 L.C.M. = 56
= 2148 = 8+(-21)
= 13 = =13

L.H.S. R.H.S.
2/3 — 5/4 5/4 — 2/3
LC.M. =12 L.C.M. =12
= B8 =15=8
= -7 e




Rational numbers can be multiplied in any order.
herefore, it is said that multiplication

-TI3*6/5 = -42/15 6/5*(7T/3) = -42f

s commutative for rational numbers.
OR EXAMPLE -

ince, LH.S = R.H.S.

herefore. it is proved that rational numbers can be multiplied in any order.

Rational numbers can not be divided in any order L.H.S. H.H.S.I
nerefore, division Is (-5/4) | 3/7 3/T I (-5/4)
jot Commutative for rational numbers = -54"TI3 = 3/T"4/-5

= -35/M2 = -12/35

UOR EXAMPLE
nce, L.H.S. 1s notequal to K.H.S

herefore, it I1s proved that rational numbers can not be divided In any order




addition is associative for rational numbers.
at is for any three rational numbers a, b and c, :

- (b +ec)=(a+ b)) + ¢c.
" Example

ce, -9/10 = -9/10
nce, LH.S. = R.H.S5.
xrefore, the property
s been proved.

xubtraction is Mot Associative

viultiplication is associative for rational numbers.

at is for any rational numbers a, b and c :

(b*c) = (a*bh) * ¢
" Example -
ce, -5/21 =
nce, LH.S. =

-5/21
R.H.S

L.H.5. R.H.5.
-2/3+[3/5+(-5/6)] | [-2/3+3/5]+(-5/6.
= -2/3+(-7/30) =-1f15+(-5/6)
= -27f30 =-27/30
= -9/10 =-9/10

for rational numbers
L.H.S. R.H.S.
-2/3* (5/4*2/7) | (-2/3*S5/4) *
= -2/3 * 10/28 = -10/12 * &
= -2/3 * 514 = .5/6 * 2/7
= -10/42 = -10/4.2
= 521 = -5/21

Yivision is Mot Associative for Rational numbers.



DISTRIBUTIVE LAW

DISTRIBUTIVITY OF MULTIFLICATION OVER

DITI TRA
For all rational numbers a, b and c,
a (b+c) =ab + ac L.H.S. R.H.S.
a(b-¢c) = ab —ac 4 (2+6] 4*2 + 4*6
For Example — .4{3} =8 =24
= 32 = 32
Since, L.H.S. = R.H.S.

Hence, Distributive Law Is Proved.



Additive Inverse

» Additive inverse is also known as negative of a
number.

“or any rational number a/b, a/b+(-a/b)= (-a/b)+a/b = 0

"herefore, -a/b is the additive inverse of a/b and a/b is
the

Additive Inverse of (-a/b).

Reciprocal

1 Rational number c/d is called the reciprocal or
Multiplicative Inverse of another rational number a/b
if a’/b *c/d =1



