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CHAPTER

Rational Numbers

1.1 Introduction
In Mathematics, wefregquently come across s mple equationsto be solved. For example,
theequation X+2=13 @
issolved when x = 11, becausethisvalue of x satisfiesthe given equation. The solution
11isanatural number. Ontheother hand, for theequation

X+5=5 @)

the solution givesthewhole number 0 (zero). If we consider only natural numbers,
equation (2) cannot be solved. To solve equationslike (2), we added the number zero to
the collection of natural numbersand obtai ned thewhole numbers. Evenwholenumbers
will not besufficient to solve equations of type

Xx+18=5 3

Do you see‘why’ ?We require the number —13 whichisnot awhole number. This
led usto think of integers, (positive and negative). Note that the positive integers
correspond to natural numbers. Onemay think that we have enough numbersto solvedll
sampleequationswith theavailablelist of integers. Consider the equations

2x =3
5x+7=0
forwhichwecannot findasolutionfromtheintegers. (Check this)

3 -7
Weneed thenumbers 5 tosolveequation (4) and 5 tosolve

equation (5). Thisleadsustothecollectionof rational numbers.

We have already seen basic operations on rational
numbers. WWenow try to explore some propertiesof operations
onthedifferent typesof numbersseen sofar.
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1.2 Properties of Rational Numbers

1.2.1 Closure

(i) Wholenumbers

Let usrevisit theclosure property for al the operationson whole numbersin brief.

f Operation Numbers Remarks b
Addition 0+5=5, awhole number Wholenumbersareclosed
4+7=...Isitawholenumber?| under addition.
Ingeneral, a+bisawhole
number for any twowhole
numbersaand b.
Subtraction 5-7=-2,whichisnota Wholenumbersarenot closed
wholenumber. under subtraction.
Multiplication | 0 x 3=0, awhole number Wholenumbersare closed
3x7=....Isitawholenumber? | under multiplication.
Ingeneral, if aand b areany two
wholenumbers, their product ab
isawholenumber.
. S _—
Divison 5+8= 3 whichis nota Wholenumbersare not closed
wholenumber. under divison.
. J
Check for closure property under all thefour operationsfor natural numbers.
(i) Integers
L et usnow recall the operations under whichintegersare closed.
e N
Operation Numbers Remarks
Addition —6+5=-1, aninteger Integersare closed under
Is—7+ (-5) aninteger? addition.
Is8+ 5aninteger?
Ingeneral, a+bisaninteger
for any twointegersa and b.
Subtraction 7-5=2, aninteger Integersare closed under
Is5—7 aninteger? subtraction.

—6—-8=-14, aninteger
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—6—(—8) =2, aninteger
Is8—(—6) aninteger?
Ingeneral, for any two integers
aandb, a—bisagainaninteger.
Check if b—aisasoaninteger.

Multiplication | 5 x 8=40, aninteger Integersare closed under
Is—5x 8aninteger? multiplication.

—5x (—8) =40, aninteger
Ingeneral, for any two integers
aandb, axbisalsoaninteger.

5
Divison 5+8= g whichisnot Integersarenot closed
_ under division.
aninteger.
\_ J

You have seen that whole numbersare closed under addition and multiplication but
not under subtraction and divison. However, integersare closed under addition, subtraction
and multiplication but not under division.

(i) Rational numbers
p

Recall that anumber which can bewrittenintheform q wherepand gareintegers
2 6
and g # Oiscalled arational number. For example, 37 are dl rational
P

numbers. Sincethe numbers0, —2, 4 can bewritten intheform q they arealso
rational numbers. (Check it!)

(@& Youknow how to add two rational numbers. Let usadd afew pairs.
§+ (-5 21+(-40) -19

st 7 56 56 (arationa number)
—_3+(—4) _ —15+(=32) Isitarationd ber?
3 e = 0 =... sitarational number~
ﬂ+£ = Isitarational ber?
AT sitarational number”

Wefind that sum of two rational numbersisagain arationa number. Check it
for afew morepairsof rationa numbers.
We say that rational numbers are closed under addition. That is, for any
two rational numbersa and b, a+ bisalso arational number.

(b) Will thedifferenceof tworational numbersbeagain arational number?
Wehave,

5 2 5x3-2x7_-29

7 3 21 21

(arationa number)
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CR Isitarational number?
8 5- a0 - sitarationa number”
3 (-8 . .
77 5 )= Isitarational number?

Try thisfor somemorepairsof rational numbers. Wefind that rational numbers
are closed under subtraction. That is, for any two rational numbersa and
b, a—bisalso arational number.

(c) Letusnow seetheproduct of two rational numbers.
2.4 _-83.2 6

X—==—;=X—=—=— '
3 5~ 15°7 5" 35 (boththe productsarerational numbers)
agVi- Isitarational ber?
TS sitarationa number”

Takesomemorepairsof rational numbersand check that their product isagain
arationa number.

We say that rational numbers are closed under multiplication. That
is, for any two rational numbersa and b, a x b is also a rational

number.

(d) Wenotethat %5 = % = _T25 (arationa number)
2 5 . . -3 -2 ) .
7 + = =....Isitarationa number? 5 -+ 9 =....Isitarational number?

Canyou say that rational numbersareclosed under division?
Wefindthat for any rational number a, a+ 0isnot defined.

So rational numbersarenot closed under division.
However, if weexclude zero thenthecollection of, all other rationa numbersis
closed under division.

TRY THESE

Fill intheblanksinthefollowingtable.

Numbers Closed under N
addition | subtraction | multiplication divison
Rational numbers Yes Yes No
Integers Yes No
Wholenumbers Yes
L Natural numbers No )
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1.2.2 Commutativity
(i) Wholenumbers

Recal| thecommutativity of different operationsfor whole numbersby filling the

followingtable.
i Operation Numbers Remarks )
Addition 0+7=7+0=7 Additioniscommutative.
2+3=..+..=..
For any twowhole
numbersaand b,
a+tb=b+a
Subtraction | ... Subtractionisnot commutative.
Multiplication [  ........ Multiplicationiscommutative.
S Divison | ... Divisonisnot commutative. )
Check whether the commutativity of the operationshold for natural numbersalso.
(i) Integers
Fill inthefollowing tableand check the commutativity of different operationsfor
integers:

4 Operation Numbers Remarks R
Additon | ... Additioniscommutative.
Subtraction Is5—(-3)=-3-5? Subtractionisnot commutative.
Multiplication [  ......... Multiplicationiscommutative.

L Divison | ... Divisonisnot commutative. y

(i) Rational numbers
(@ Addition
You know how to add two rational numbers. Let usadd afew pairshere.

-2 5 1 5 (—2) 1
—+—=—and=+

3 7 2107 \3) 21
—2.5.5. —_Zj
0, 37 7 03
Al —_6+(—_8] _ —_8+[—_6j_
0, 5 3 and 37" 5
2/ D)
Is —+ == =]+ =2
5 \3)°\3/) s
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You find that two rational numberscan be added in any order. e say that
additioniscommutative for rational numbers. That is, for any two rational
numbersaandb,a+ b=b+ a

(b) Subtraction

2 55 2
Is £.2_2_%,

3 4 4 3
| 1331
S 2 55 2

Youwill find that subtraction isnot commutativefor rational numbers.
() Multiplication

Wehave, _—7x§:_—42:§><(_—7)
3 5 15 5 \3
7743

Is R e el by
9 7 7 9

Check for somemore such products.
You will find that multiplication iscommutative for rational numbers.
Ingeneral, ax b= b x afor any two rational numbersa and b.

(d) Division

-5 3 3. (-5
Is —+—=—+(—j?

Youwill find that expressionson both sidesarenot equal .
Sodivisonisnot commutativefor rationa numbers.

TRY THESE

Completethefollowingtable:

(" Numbers Commutative for )
addition | subtraction | multiplication | division
Rationa numbers Yes
Integers No
Wholenumbers Yes
Natural numbers No
\_ J
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1.2.3 Associativity
(i) Wholenumbers
Recall theassociativity of thefour operationsfor whole numbersthroughthistable:

N
Operation Numbers Remarks

Additon | ... Additionisassociative

Subtraction | 0 ... Subtractionisnot associative

Multiplication | Is7 x (2% 5) = (7 x 2) x5? Multiplicationisassociative
Is4 % (6x0)=(4x6)x07?
For any threewhole
numbersa, bandc
ax(bxc) =(axb)yxc

Divison | ... Divisonisnot associative
\_ J

Fill inthistableand verify theremarksgiveninthelast column.
Check for yourself the associativity of different operationsfor natural numbers.

(i) Integers
Associativity of thefour operationsfor integers can be seenfromthistable
f Operation Numbers Remarks b
Addition Is(-2) +[3+ (—4)] Additionisassociative
=[(-2) +3)] +(—4)?
Is(=6) +[(-4) + (-5)]
=[(-=6) +(=4)] +(-5)?
For any threeintegersa, bandc
at+(b+c)=(a+h)+c
Subtraction Is5—(7 -3)=(5-7)-3? Subtractionisnot associative
Multiplication | 1s5x [(—7) x (—8) Multiplicationisassociative
=[5x(=7)] x (-8)?
Is(=4) x[(=8) x (-5)]
=[(=4) x (-8)] x(-5)?
For any threeintegersa, band c
ax(bxc)=(axhb)xc
Divison IS[(-10) + 2] = (-5) Divisonisnot associative
L =(-10)+[2+ (-5)]? )
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(i) Rational numbers
(@ Addition
Wehave

o FERHE

Ard o+ §+(j] and[_—1+§}+(j) Arethetw al?
| 5 7 3 > T7 3 ) re osumsequd

Take somemorerationa numbers, add them asabove and seeif thetwo sums
are equal. Wefind that addition is associative for rational numbers. That
is, for any threerational numbersa, bandc, a+ (b+c)=(a+b) +c.

(b) Subtraction

e RACIE

Check for yourself.
Subtractionisnot associativefor rational numbers.
() Multiplication
L et uscheck theassociativity for multiplication.
=7 (5 2)_—7 10 -70 -35

3°\4°9) 373 108 54
(—7 5) 2
—X—= | X—=...
37479
: (3.2 (1,22
Wefind that 3 279 3729
2 (—6 4) (2 —6) 4
Is —X| —X= |=| =X— |[X=7
3107°5) 3 7)5

Takesomemorerationa numbersand check for yoursalf.

We observethat multiplicationisassociative for rational numbers. Thatis
for any threerational numbersa, bandc,ax (bxc)=(axb) xc.
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(d) Division
H E; __1_2 — 1; _—1 LZ
Let usseeif 52713 5 212 /5

_1;(—_1;2] _L(_x_j . 2 5
Wehave, LHS = 51375273 (reciprocal ofg |s§)

IsLHS=RHS? Check for yourself. Youwill find that divisionis
not associativefor rational numbers.

TRY THESE

Completethefollowing table:

(" Numbers Associative for b
addition subtraction | multiplication division
Rationa numbers No
Integers Yes
Wholenumbers Yes
L Natural numbers Yes )

3 (-6
. Find =+| — |+
Example 1: Find 7 (11)

S Y o T = A T 2
Solution: 2T 11 o1 >

198 (—252) [—176) [105) :
= + + +

462 \ 462 460 262 (Notethat 462 isthe LCM of
7,11, 21 and 22)

198-252-176+105 125
a 462 T 462
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Wecanasosolveit as.
3 (-6 (—8 5
4| — |+ — [+—
7 11 21) 22

(3 (-8 6 5
— _?J{Ej}{lﬁ 22} (by using commutativity and associativity)

[9+(-8)] [-12+5 _ .
=751 |T| = (LCM of 7and 21is21; LCM of 11 and 22is22)

1 +(—7j 22-147 _-125

T 21 (22 462 462

Doyouthink the propertiesof commuitativity and associativity medethecaculaionseaser?
-4 3 15 (-14

E le 2: —><—><— ( j

xample 2: Find Z*15 9

Solution: Wehave
-4 3 15 ( —14]
— X =X—X| —
5 7 16 9
( 4x3) (15x(-14))

“Tsx7) “T16x9 )

-12 o (—35) _ —12x(-35) _ 1
35 24)  3Bx24 2
Wecanasodoit as.

-4 15 3 (-14
= (— X —) X [7 X (TH (Using commutetivity and associativity)

1.2.4 The role of zero (0)
Look at thefollowing.

2+0=0+2=2 (Addition of 0to awhole number)
-5+0=..+..=-5 (Addition of Oto aninteger)
-2 -2) -2 - ,
= +.=0+ 7)== (Addition of Otoarational number)
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You havedone such additionsearlier also. Do afew more such additions.

What do you observe?You will find that when you add 0 to awhole number, thesum
isagainthat whole number. Thishappensfor integersand rational numbersal so.

Ingenerd, a+0=0+a=a, whereaisawholenumber
b+0=0+b=h, wherebisaninteger
c+0=0+c=c, wherecisarational number

Zeroiscalled theidentity for the addition of rational numbers. It isthe additive
identity for integers and whole numbers as well.

1.2.5 The role of 1
Wehave,
5x1=5=1x5 (Multiplication of 1 withawholenumber)

7 - . e = 7
3 3 3
—X .. =1x - = -
8 8 8

What do you find?

Youwill find that when you multiply any rational number with 1, you get back that
rationa number asthe product. Check thisfor afew morerationa numbers. Youwill find
that,ax 1=1xa=afor any rational number a.

We say that 1 is the multiplicative identity for rational numbers.
Is1themultiplicativeidentity for integers? For whole numbers?

HEEE THINK, DISCUSS AND WRITE Ul

If aproperty holdsfor rational numbers, will it also hold for integers? For whole
numbers?Whichwill?Whichwill not?

1.2.6 Negative of a number
Whilestudying integersyou have come across negatives of integers. What isthe negative
of 1?Itis—1becausel+(—-1)=(-1)+1=0
So, what will bethe negativeof (—1)? 1t will be 1.

Also, 2+ (-2) =(-2) + 2=0, sowesay 2 isthe negative or additive inver se of
—2andvice-versa. Ingenera, for aninteger a, wehave, a+(—a)=(—a) +a=0; s0, a
isthe negative of —a and—aisthenegative of a.

2
For therationa number 3 ,wehave,
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2) 2
Also, (—3) +§ =0 (How?)
S =N U
milarly, g tm =t

+(_—11j = (_—11)+...:0

7 7
_ a a a a) a

Ingenerd, for arationa number — , wehave, E+ [— Ej = [— E) +B: 0.Wesay

a
that —% is the additive inverse of % and % is the additive inverse of (— Ej )

1.2.7 Reciprocal

8
By which rational number would you multiply o7 to get the product 1? Obviously by

21 . 8 21
—, since —x—=1.
8 21 8

-5 7
Similarly, = must be multiplied by = so asto get the product 1.

21 8 7 -5
We say that ) isthereciprocal of 51 and 5 isthereciprocal of =

Canyou say what isthereciprocal of O (zero)?
Istherearationa number whichwhenmultiplied by Ogives1? Thus, zero hasnoreciprocdl.
c

We say that arational number d

iscalled thereciprocal or multiplicativeinver seof

a.a ¢
another rational number b if b X g .

1.2.8 Distributivity of multiplication over addition for rational
numbers

To understand this, consider therational numbers _73 % and _—5.

6
=_.J2 (D) 8 [(D+(-H
4X{3+(6)}‘?IX{ 6 }

_£XFQ_§,£
T4 6/ 24 8
3x2 -6 -1
4x3 12 2

AI __3><E_
= 4737
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And _—3><_—5 - 5 Di.stri.butivity of M_u]ti-
4 6 8 plication over Addition
-3 2 -3 - -1 5 1 and Subtraction.
Therefore [—ng + (—x—) =5*t555 For al rational numbers a, b
4 4 6 2 8 8
andc,
—3>< 2+—5 (—3 2 [—3 —) a(b+c)=ab+ac
Thus, 271376 T\ YT e a(b-c)=ab-ac

TRY THESE

Find using distributivity. (i) {% X [;—2)} + {% X 1—52} (i) {16 1‘;} + {% X %3}

Example 3: Writetheadditiveinverseof thefollowing:

When you use distributivity, you

=7 21 split aproduct as a sum or
0 19 (i) 112 difference of two products.
Solution:
~ istheadditi f = because — + == 412
(0] |s eadditiveinverseo 19 ecause 9 19" 10 19°
i) Theadditivei N Check!
(i) Theadditiveinverseo 112 IS 112 (Check!)
Example 4: Verify that — (—x) isthesameasx for
13 ) oy
0 x=13 0 =71
. 13
Solution: (i) Wehave, x= 17
Theaddi f -2 _ B 1 [ 13)—0
eadditiveinverseof x= 17 is—x= 17 smce17 17

13 (13 -13. 13
Thesameequality §+ =0, showsthat the additiveinverse of ETa Is—

17 17
( 13) 13 B
or 17 17 —(—Xx) =x
: L —21 21 -21 21
X [ — —_——
(i) Additiveinverseof 31 IS —X= 31 since —- =l +— 31
-21 21 21 -21
The%meequahty - + 31O 0, showsthat the additiveinverse of 31 ISH

l.e,—(=x)=x
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Example 5: Find EX_—?’—i—Ex§
’ 5 7 14 7 5
. 2 -3 1 33 2 -3 3 3 1 .
Solution: §X7—E—7X§=gx7—7xg—ﬂ (by commuitativity)
2 -3 [—3) 3 1
= =X—+| — | X=——
5 7 7/ 5 14
= _—3(E+§) -1 (by digtributivity)
7 \5 14
-3 1 -6-1 -1
=—Xl-— = —=—
7 1 14 2
HEEE EXERCISE 1.1
1. Usingappropriate propertiesfind.
_ 3 5 3 1 _2(3)1312
() —SX=t+t-—=x= (i) =X|—o)—ZXZ+ %=
3 5 2 5 6 5 7 6 2 14 5
2. Writetheadditiveinverseof each of thefollowing.
.2 . O .. —b _ 2 19
0 3 UNry W) — v = v g
3. Verify that —(—x) =xfor.
i 11 . 13
0 x=1 (W) x=-7
4. Findthemultiplicativeinverseof thefollowing.
, . —13 1 . -5 -3
@ —-13 (i) 19 (iir) 5 (iv) ?X7
v —1><_g2 v) -1
5. Nametheproperty under multiplication used in each of thefollowing.
-4 -4 4 _ 13 -2 -2 -13
() — Xx1l=1xX—=—-— (i) ——X—0=7TX—7
5 5 5 17 7 7 17
i) 22
29 -19

) 6 . -7
6. Multiply — by thereciproca of — .
py13 y P 16

7. Tell what property alowsyou to compute % X [6 X gj as[% X 6) X g .
8 1
8. Is 9 themultiplicativeinverse of —15 ?Why or why not?
1
9. 1s0.3themultiplicativeinverseof 35 ?Why or why not?
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10. Write
(i) Therationa number that doesnot haveareciprocal.
(i) Therationa numbersthat areequal totheir reciprocals.
(i) Therational number that isequal toitsnegative.
11. Fllintheblanks.
(i) Zerohas reciprocal.

(i) Thenumbers and aretheir ownreciprocals
(i) Thereciprocal of —=5is

1
(iv) Reciprocal of < wherex=0is

(v) Theproduct of two rational numbersisalwaysa .
(vi) Thereciprocal of apositiverational numberis

1.3 Representation of Rational Numbers on the
Number Line

You havelearnt to represent natural numbers, wholenumbers, integers
and rational numbersonanumber line. Let usrevisethem.

Theline extends
indefinitely only to the
right sideof 1.

Natural numbers

| I } } } } } } }
0 1 2 3 4 5 ¢ 7 Theline extendsindefinitely
totheright, but from O.
Wholenumbers There are no numbers to the
. left of 0.
(i) [ e
0 1 2 3 4 5 6 7 8
Integers Thelineextends
indefinitely on both sides.
(i) — s Do you see any numbers
-3 -2-1 0 1 2 3 4 between-1, 0; 0, 1 etc.?
Rational numbers
(iv) : ———t+—t ,
1 -1 0 1 1 Theline extendsindefinitely
2 2 on both sides. But you can
now see humbers between
«—o t t } o—> -1, 0;0, Letc.
v) S S
3

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

labelled % .Also, thefirst of the equally spaced pointsthat dividesthe distance between

1
Oand 1into threeequal partscan belabelled 3 ason number line (v). How would you

|abel the second of thesedivision pointson number line (v)?
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The point to be labelled is twice as far from and to the right of O as the point
1 1 2
labelled 3 Soitistwotimes 3 ie, 3 . You can continueto | abel equally-spaced pointson
3

thenumber lineinthesameway. Thenext markingis1. You can seethat 1 isthesameas 3

7
Then comes g , g , g (or2), 3 and so on as shown on the number line (vi)

M) <

1
3 4 5
3

wleo ¢ o
|- +
W +

1
Similarly, to represent g thenumber linemay bedividedinto eight equal partsas

shown; «—+—+—+—+—+—+—+—+—+
0

v

1
Weusethe number 3 to namethefirst point of thisdivision. The second point of

2 3
division will be labelled 3 the third point g and so on as shown on number

line(vii)

N T N U I
8 8 8 8 8 8 8
Any rational number can be represented onthe number lineinthisway. Inarational
number, thenumera below thebar, i.e., thedenominator, tellsthe number of equal
partsinto which thefirst unit hasbeen divided. Thenumeral abovethebari.e., the
numerator, tells*how many’ of these partsare considered. So, arational number

oo T =

4
suchas 9 meansfour of nine equal partson theright of O (number lineviii) and

-7 1
for Vi we make 7 markings of distance 1 each on theleft of zero and starting

—7
from 0. Theseventhmarkingis 7 [number line(ix)].

(i) —
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TRY THESE

Writetherational number for each point |abelled with aletter.

0 A B C D E
|
0 2?2 3 ?? 6 7 ? 7 1011 12
5 5 5 5 5§ 5 5§ 5§
. J I H G F
(i)
—12 9_10__9 2 ?__69__4__39__12
6 °~ 6 6 6 ° 6 6 -~ 6 6

1.4 Rational Numbers between Two Rational Numbers

Canyou tell the natural numbersbetween 1 and 5? They are 2, 3and 4.
How many natural numbersarethere between 7 and 9? Thereisoneand it is8.
How many natural numbersarethere between 10 and 117 Obviously none.
Listtheintegersthat lie between—-5and 4. They are—4,-3,-2,-1,0, 1, 2, 3.
How many integersarethere between—1and 1?
How many integersarethere between—-9 and-107?
You will find adefinite number of natural numbers (integers) between two natural

numbers (integers).
3 7
How many rational numbersarethere between 0 and E?
Y havethought that th I 4. dE
ou may havethoug eyareonylo,10 an 10"
sutvoucandowriie 3 a2 ad L 272 Nowthenumbers L, 2 B
ut you canalsowri e10 as100 an 10 aleO' ow thenumbers, 100’ 100’ 100
ﬁ ﬁ aredll be'tweeni andl Thenumber of theserationa numbersis39
"""100' 100’ 10~ 10° '
Also — can be expressed a5 —o2X and - as 7109 that th
solocan e expr aslooooan 10asm. ow, we see e
rational numbers 3001 , 3002 6998 , 6999 are between i and 1. These
10000 10000 10000 10000 10 10

are3999 numbersinall. 3
In thisway, we can go on inserting more and morerational numbers between 0

and % . Sounlikenatural numbersand integers, the number of rationa numbersbetween

two rational numbersisnot definite. Hereisonemore example.

-1 3
How many rational numbersarethere between — and —<?

0 1 2
Obvioudy 10'10' 10 &€ rational numbers between the given numbers.




more FREE DOWNLOADS, visit www.aspirationsinstitute.com

18 M MATHEMATICS

-1 -10000 _ 3 _ 30000

If we write E as 100000 an 10 as 100000

—9999 9998 —29998 29999 -1 3
, , , between — and —.
100000 100000 100000 100000 10 10
You will find that you get countless rational numbers between any two given
rational numbers.
Example 6: Writeany 3rationa numbers between—2 and 0.

- 0
Solution: —2 can bewritten as 2 andOas ——.
10 10

we get the rational numbers

Thuswe have _19, _18, _17, _16, _15, s ~1 petween—2ando.
10 10 10 10 10 10
You can takeany three of these.

Example 7: Find any ten rational numbers between %5 and g

-5 5
Solution: Wefirst convert — and 3 torationa numberswith the sasmedenominators.

6
-5x4 _-20 5x3_15
6x4 24 M g3
19 -18 — -20 15
Thuswehave 19, 18, 17,...,Eastherational numbersbetween —— and — .
24" 24" 24 "7 24 24 24
You can take any ten of these.

Another Method

3
Let usfindrationa numbersbetween 1 and 2. Oneof themis 1.50r 1% or 5 Thisisthe
mean of 1 and 2. You have studied meaninClass V1.

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 usetheideaof mean also to find rational numbers between any two given
rationa numbers.

Example 8: Find arational number between % and % :

Solution: Wefind the mean of thegiven rational numbers.

(£+£j+2:[£)+2=§x1=§ 1. 1).,_
4 2 4 4”2 8 (T?)*Z‘

oo|w

§I' betw & d1
g liesbetween 7 and = —o

Thiscan beseen onthenumber linea so.
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1 1 3
Wefind themid point of AB whichisC, represented by [4 2) 2 = g

Wefindthat = <~ < <.
efindind =g 7%-

If aand b aretwo rational numbers, then %b isarational number between aand

a+b
b such that a< <h.

Thisagain showsthat there are countless number of rational numbers between any
two givenrationa numbers.

Example 9: Findthreerationa numbersbetween 1 and 1 .

Solution: Wefindthe mean of thegivenrational numbers.

3 R
Asgivenintheaboveexample, themeanis 3 and 25837 4 3 2
. : 1 3 . .
We now find another rationa number between 2 and 8 For this, weagainfind themean
A" g S 478" °782 16
1.5.38.1 153 1
4 16 8 2 4 16 8 2
Now find th f Sand> weh (L%}Z—le—l
ow find themean of o 5-Wehave, |g T,
H et1<5 3<7<1 —ttt
usweget - < — << —<<7. 15 3 711
4 16 8 16 2 4 16 8 16 2
Th > §1 thethreerational numbers betw Lanal
Us, 75 g ' 16 ¥ethethreerational numbers een >
Thiscan clearly be shown onthennumber lineasfollows:
1,3\, ,_5 2 _(3 1),
(4+s) 2 16\ /16_(8+2) ?
o1 3 131
4 8 2 4

In the same way we can obtain asmany rational numbers aswewant between two
givenrational numbers. You have noticed thet thereare countlessrational numbersbetween
any two givenrational numbers.
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20 I MATHEMATICS

B EXERCISE 1.2

7 -
1. Represent these numbersonthe number line. (i) 1 (i) I

-2 -5 -9
2. Represent CERETRETE onthenumber line.

3. Writefiverationa numberswhich aresmaller than 2.

-2 1
4. Findtenrationa numbersbetween ?and >

5. Findfiverationa numbersbetween.

)24 - 0 Lol
(|)3an5 (i) 2an3 G||)4an2
6. Writefiverationa numbersgreater than—2.

7. Findtenrationa numbersbetween g and %

— WHAT HAVE WE DISCUSSED? —

Rationa numbersare closed under the operations of addition, subtraction and multiplication.
2. Theoperationsaddition and multiplicationare

(i) commutativefor rational numbers.

(i) associativefor rational numbers.
3. Therational number Oistheadditiveidentity for rational numbers.
4. Therational number 1isthemultiplicativeidentity for rational numbers.

a a
5. Theadditiveinver seof therational number E is— E and vice-versa.

6. Thereciprocal or multiplicativeinver seof therational number 2 5 sa if %x % =1.

7. Distributivity of rational numbers. For all rational numbersa, bandc,
albb+c)=ab+ac and alb-c)=ab-ac

8. Rationa numberscan berepresented on anumber line.

9. Betweenany two givenrationa numbersthereare countlessrational numbers. Theideaof mean

hel psusto find rational numbersbetween two rational numbers.
L J

Source: NCERT



