E'; Rational Numbers

1.1 Introduction

In Mathematics, we frequently come across simple equations to be solved. For example,
the equation x+2=13 (1)

is solved when x = 11, because this value of x satisfies the given equation. The solution
I1 15 a natural numbeéer. On the other hand. for the equation

=5 (2)

r_ﬂ

X+

the solution gives the whole number 0 (zero). It we consider only natural numbers,
equation (2) cannot be solved. To solve equations like (2), we added the number zero 1o
the collection of natural numbers and obtained the whole numbers. Even whole numbers
will not be sufficient to solve equations of type

x+ 13=5 (3)

Do you see “why'? We require the number —13 which is not a whole number. This
led us 1o think of integers, (positive and negative). Note that the positive integers
correspond to natural numbers. One may think that we have enongh numbers to solve all
simple equations with the available list of integers. Considey the equations

2x =3 (4
Sx+7=0 (3)

forwhich we cannot find a solution from the integers. (Check this)
3 , =7

We need the nunbers E 1o solve equanon (4) and ? e solve

equation (5). This leads us to the collection of rational mumbers.

We have already seen basic operations on rational

nmumbers, We now try to explore some properties of operations
on the different types of numbers seen go [ar.

CHAPTER
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1.2 Properties of Rational Numbers
1.2.1 Closure

(i} Whole numbers

Let us revisit the closure property for all the operations on whole numbers in briefl.

Operation Nombers KRemarks 2
Addition 0 4 5=35, a whole number Whole numbers are closed
4+ 7=...Isitawhole number? | under additon.
In general, a+ bis a whole
number for any two whole
numbers g and b.
Subtraction 5-7=-2,whichisnota Whole numbers are not closed
whole number, under subtraction.
Multiphication | 0x3 =0, a whole number Whole numbers are clozed
3xT7=...Isitawhole number? | undermultiplication.
In general, if @ and b are any two
whole numbers, their product ab
is a whole number.
Division 5+8= 3 which 1s nota Whole numbers are not closed
5 whole nunber. A )
Check for closure property under all the four operations for namiral numbers.
{ii)y Integers
Let us now recall the operations under which integers are closed.
& )
Operation Numbers Remarks
Addition —6+5=—1,aninteger Integers are closed under
Is =7+ (-5) an integer? additon.
Is 8+ 5 aninteger?
In general, ¢+ b is.an integzer
for any two integers a and b.
Subtraction 7—-5=2, aninteger Integers are closed under
155 -7 an integer?! subtraction.
—6—8=-14, aninteger
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~6—(—8) =2, an inteper

Is 8 — (—6)an integer?

In general, for any two integers
aand b, a— b is again an integer.
Check if b - a is also an integer.

Multiplication | 5 % 8 =40, an integer Integers are closed under
Is—5 % § aninteger? multiphcation.

— 5% (—8) =40, an integer

In general, for any two integers
aand b, a x b is also an integer.

5
Division 5+8= 3’ which is not Integers are not closed
, under division.
anmieger,
\ A

You have seen that whole numbers are closed under addition and multiphication but
not imder subtraction and division. However, integers are closed under addition, subiraction
and multiplication bur not under division.

(iit) Rational numbers

Recall that a number which can be written in the form g—, where p and g are integers

26
and g # () is called a rational number, For example, _E : 5 are all rational

numbers. Since the numbers (), =2, 4 can be wnitten in the form ‘—T , they are also
rational nurobers. (Check it!)

(a) Youknow how to add two rational numbers. Let us add a few pairs.
L_f—ﬂ] 21+(-40) -19

gy = P {(arational number)
=3, 4 —15+(-3) it & vational nummber
2 s 20 =3 g it arational number?
4 6 . .
-?-+r] = I5 it a rational number?

We find that sum of two rational numbers is again a rational number. Check it
for a few more pairs of rational numbers.
We say that rational numbers are closed under addition. That is. for any
two rational nunibers a and b, a + b is also a rational number.
(k) Will the difference of two rational numbers be again arafional number?
We have,
-5 2 S5%3-2x7 =20

7 3= o = 51 (arational number)
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TRY THESE

Is it a rational number?

Isit a rational number?

"Try this for some more pairs of rational numbers. We find that rational menmbers
are closed under subtraction. That is, for any two rational numbers a and
b, a - b is also a rational number.

(¢) Letusnow see the product of two rational numbers.
= th the produ ional numb
3 "5 13°7°5 35 {bo products are rational numbers)
4. =

(d)

T Is it a rational number?
Take some more pairs of rational numbers and check that their product is again
arational number.

We say that rational numbers are closed under multiplication. That
is, for any two rational numbers a and b, a x b is also a rational
number.
- -
We note that =4 + & = 42
5 6

3 5 =F -

-

—+—=,, 1 i Tt R |5 I +7
773 51t a ratonal number? 3 9 Iz 1t 4 radonal number?

Can you say that rational numbers are closed under division?
We find that for any rational number a, ¢ = 0 is not defined.

So ratonal numbers are not closed under division.
However, if we exclude zero then the collection of, all other rational numbers is
closed under division.

(arational number)

Fill in the blanks in the following table.
[ Numbers Closed under
addition | subtraction | multiplication division
Rational numbers Yes Yes No
Integers Yes No
Whole numbers Yes
L Natural numbers No
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1.2.2 Commutativity
{i) Whole numbers
Recall the commutativity of different operations for whole numbers by filling the

following table.
[ Operation Numbers Remarks |
Addition 0+7=7+0=7 Addition is commutative.
o o e
For any two whole
numbers g and b,

a+b=b+a

Subttaction | @000 ... Subtraction i$ not commutative.
Multiplication |  ......... Multplication is comnuutative.
" Division | e Division is not commutative, >

Check whether the commutaiivity of the operations hold [or natural numbers also.

(i) Integers

Fill in the following table and check the commutativity of different operations for

INTEZELs:

o peration Numbers Remarks )
Addiion | ... Addition is commutative.
Subtraction I55-(3)=-3-57 Subtraction is not commuiative.
Multipicason | ... Multiplication is commutative.

L\_Divim ......... Division is not conmmutative. p

(i) Rational numbers
(a) Addition
You know how to add two rational numbers. Let us add a few pairs here.

=2 3 -1 5 (=27 1
—+—=—and—+ =—
21

3 77 31T
2.5 5. (=2
S, 37 7|3
Al .__6.4.[__8} d__+[__]_
B0, 5 3 = dan 3 5
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TRY THESE

Complete the following table:

ih)

(c)

(d)

e T T | [4]
Is e il

You hind that two rational numbers can be added in any order. We say that
addition is commutative for rational numbers. That is, for any two rational
numbersaand b, a + b=b + a.

Subiraction

IS E_raj_ziu_g"
1 4 4 3°
L 330
B e

Is v T - 3

Youwill find that subtraction 1s not commutatve for rational numbers.

Multiplication

We have, _—?x§=_—‘i2=ﬁx[_—?)
3 5 i5 5§ 3
:ﬁx[:ﬂ]_:ﬂx[:ﬁ]q

Is 9 T\T )T A D )T

Check for some more such products.

You will find that mudtiplication is commutative for rational numbers.
In general, a x b = b x a for any two rational numbers a and b.
Division

=2.3.3.(2h
i 477 1\ 4

You will find that expressions on both sides are not equal.
So division is not commutative for rational numbers.

Numbers Commutative for

addition | subtraction | multiplication | division

Rational numbers Yes
Inegers
Whole numbers Yes
Natural numbers No

No
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1.2.3 Associativity
{i) Whole numbers
Recall the associativity of the four operations for whaole numbers through this table:

& ™

Operation Numbers Remarks

Addiion | 000 s Addition is associative

Subttacion | @000 e Subtraction is not associative

Multiplication | Ts 7% (2x 3)=(7 x2) x 57 Multiplication is associative
Isdx(6x0)=(4x6)x07
For any three whole
numbers g, band ¢
ax(bxc¢) =(axb)xc

Division | ... Divizion is not associative
=
Fill in this table and verify the remarks given in the last colummn.
Check [or yoursell the associativity of different operations for natural numbers.
(ii) Inlegers
Associativity of the four operations for integers can be seen from this table
"o'l
Operation Numbers Remarks
Addition Is(-2)+ [3+(-4)] Addition is associative

=[(-2)+3)] + (—4)?

Ts (= 6) + [(- 4) + (-5)]

= [(= 6) +(=4)] +(-5)?

For any three integers a, b and ¢
a+b+c)=(a@+b)+c
Subtraction Is5-(7 -3)=(5-T-32 Subtraction 15 not associative
Multiplication | Ts 5 x [(=7) x (- 8) Multiplication is associative
=[3x (=T7)] x (- 8)?

Is(—4) % [(—8) x(-5)]

= [{(-4) % (-8)] x (3)?

For any three integers o, band ¢
axbxcl=laxb)xce

Division Is[(-10) + 2] + (-5) Division i not associative
=(-10) +[2 + (=3)]7
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(iii) Rational numbers

(i)

)

()

Addition
We have

-2 [3 (-5\]_=2. (-7 -27_-9
— 4 =t — ||z—+] — E—=—
3 L (ﬁ H 3 [_30 30 10

-2 3 -3 -1 (-8} =27 -9
[3 5] (ﬁ ] I ( 6 ) 30 10

Find _—1-4- E+(-—4 and -_—1+E 2 -_—4] Arethe al?
e e 2 7|°\ 3/ IWOAIE AL
Take some more rational numbers, add them as above and see if the two sums

are equal. We find that addirion iy associative for rarional numbers. That
15, for any three rational numbers a, band ¢, a+(b+cl=(a+b)+c.

Subtraction

Check for yourself.
Subtraction is not associative for rational numbers.
Multiplication

Let us check the associativity for multiplication.
—7 (5}( z]m 710 70 -35

3736 108 54

3VT 8§ 3 T'035
Take some more rational numbers and check for yourself.

. e

We observe that multiplication is associative for rational numbers. That is
for any three rational numbers a, band c,a % (bxcl=(ax bh)xe.
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(d) Diivision

3

—:-[—'KE] : -al I',z_- E
Bl Bk 373 (reciprocal o ISZ'J

1 (-1 2
Wehave, LHS = -3 %7 |=

(1,312 3.2 _

5 2 5
Is LHS = RHS? Check for yourself. You will find that division is
not associative for rational numbers.

TRY THESE

Complete the following table:
( Numbers Associative for i
addition subtraction | multiplication division
Rational numbers No
Integers Yes
Whole numbers Yes
kNamra] numbers No i

o spoe8 fBY, fBY P
Exampel.Fde 1 21 2

T e AT o AT
Sotutien: o™ 11 21 sz

198 (‘252) " (_”5) N [1“5 ] (Note that 462 is the LCM of
467 4 3
461" X 46ZJ N AGRY WL iy 4y 154 g a9

198 -252 176+ 105 —125
462 T 462
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We can also solve it as.
3. (B)VL (B2
7 11 21 22

3 _E\I 4 5 - LR, " L]
= ;f-+ H) + 1T+:2_2 (by using commuativity and associativily)

9+ (—8) +[—12,+5

- 21 27 } (LCMof 7and 21 is 21; LCM of 11 and 22 is 22)

~ i+[—_’?”‘ _ 2147 125

- 22 | T 462 462

Do you think the properties of commmitativity and associativity made the calculations easier?
T . S e L

Example 2: Find 5 KE X 16 K(—g]

Solution: We have

-4 3 15 -14

AT "[T)

_[_4x3), 15 % (~14)
| s5x7 169

-2 [:35_)_ -12% (35 _1
T35 W24/ 3vx24 2

We can also do it as.
-4 3 15 [—14)
— X=X —¥|—
5 7 16 9
(2512} 2(24)] s st
=175 %16 9 9 (Using commutativity and associativity
=8 e 1
. 3 .
1.2.4 The role of zero (0)
Look at the following.
24+0=0+2=2 (Addition of () to a whole number)
~5+0=..+..=-5 (Addition of {) to an integer)

-2 -2\ =2
~?— +.=0+ (? ): —?— {Addition of 0 to a rational number)
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You have done such additions earlier also. Do a few more such additions.

What do you observe? You will [ind that when you add 0 10 a whole number, the sum
15 again that whole number. This happens for integers and rational numbers also.

In general, a+0=0+a=a, where a 1s a whole number
b+0=0+b=b, where b is an integer
c+0=0+c=¢, where ¢ 18 a rational number

Zero is called the identity for the addition of rational numbers. It is the additive
identity for integers and whole nuwmbers as well.

1.2.5 Therole of 1

We have,
FX1=5=1%5 (Multuplicaton of | witha whele number)
. TR W
?x = 3
3. _, 3.3
g TINET g
What do you find?

You will find that when you multiply any rational number with 1, you get back that
rational number as the product. Checle this for a few more rational numbers. You will find
that, a % | = | x a=a for any rational number 4.

We say that | is the mulnplicative identity for rational numbers.
Is | the muluplicative identity for integers? For whole numbers?

B THINK, DISCUSS AND WRITE W

ITa property holds for rational numbers. will it also hold for integers? For whole
numbers? Which will? Which will not?

1.2.6 Negative of a number

While studying integers you have come across negatives of integers. What is the negative
of 17Itis — 1 because 1 +(-1)=(-1)+1=0

So, what will be the negative of (—1)? It will be 1.

Also, 24 (-2)=(-2)+ 2 =0, so we say 2 is the negative or additive inverse of
~2 and vice-versa. In general, for an integer a, we have,a+(—a)=(-a)+a=0;s0,a
is the negative of — ¢ and — ¢ is the negative of a.

For the rational number — , we have,

3
f(-2)- 22,
3 3

L | b
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Also, [_E)_,_E = (How?)
3 3
: ""8 -S
Simdlarly, — 4. =¥ —=—|=0
¥ 9 +[9J

a
In general, for a rational number g,we:have. §+(—§] = [—%)+E—;=D.W¢say

a ] @ '
that — E 15 the additive inverse of E arnd E i the additive inverse of (— %}
1.2.7 Reciprocal

8
Bv which rational number would you multiply ETR to get the product 17 Obviously by

21 B 21
— ce —x—=1,

- |
8 21 8
- =3 - 7
Similarly, = must be multiplied by 5 Soastoget the product 1.

21 8 7 =
We say that 3 i the reciprocal of 21 and — < is the reciprocal of e

Can you say what is the reciprocal of 0 (zero)?
Is there a rational number which when multiplied by 0 gives 1?7 Thus, zero has no reciprocal.

< iscalled the reciprocal or multiplicative inverse of

We say that a rational number F

anﬂthm'ratiﬂnal‘numhw% if % b §= L.
1.2.8 Distributivity of multiplication over addition for rational

numbers
3 2 -5

To understand this, consider the rational numbers i— : E and —ﬁ— ;

=3 18 (=l <3 [@)+5)
2 () 2o

302
Also — K~ =
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K = Distributivity of Multi-
4 6 8 plication over Addition
(_3 2 ] (_3 _5) 1. 5 1 and Subtraction.
Therefore — N || —— =t For all rational numbers a, b
4 3)'\4"6/) 2 8 8 S
-3 {2-4} f& ﬂ (ﬁ nﬂ a(b+c)=ab+ac
. — X —F—r = | == || —x— e = abie
Thus, 1 ol 33 4 6 a(b—c)=ab—-ac

it e R | S (| Toud o 19 4 9 -3
Find using distributivity. (i) {5 x[li)}+{5 X 12} (11) {Exﬁ}+{ﬁx ?}

Example 3: Write the additive inverse of the following:
When vou use distribotivity, you

‘—_? . 2_' split a product as a sum or
® 19 @ 112 difference of two products.
Solution:
N the ad f'_?b —? £ =
(i) Ing e additive inverse o 19 ecause — IQ 9= "10 19-°
i) The additive i o iy ek Check!
(ii ¢ additive inverse o 2 is 12 (Check!)
Example 4: Verify that— (- x) is the same as x for
; 13 Gy %= —21
O x=17 ! 31
13
Solution: (i) We have, x= — 17
13 =13 3 3
The additive inverse of x= = is—x= —— since 12 - =13
17 17 17 1'.-’
The same equality ]—3+( l!?%) 0. shows that the additive inverse of % s%
13
or [”] :i e, —(=x)=ux
—21 21 21 21
(i) Additiveinverseof X=—— if —g=— gince — +—=
3l 31 31 31
=21 .9 3 I
The same equality 3 i AL =0, shows that the additive inverse of 31 5=

1e,-(=x)=x.
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2 -3
Example 5: Find —X—————- %=

el 2}: ><3 IX—’:’- 3K3 1 i
olution: 5 5=5%7 " 7%57 14 (by commutativity)

2 -3 (-3] 30
AR | i
5 7 7 5 14

ﬂ(3+§]___1_ _—
== \5735) 14 (by distributivity)

B EXERCISE 1.1
1. Using appropnate properties find.

2.3 5 3. 1 2 3 1.3 1 2
© 7345732757 . 5"(‘51‘5"?5"‘5
2. Write the additive inverse of each of the following.
_§ =5 . —6 2 19
O 3 @ 5 @) — W -3 W g
3. Verify that— (- x) =x for.
11 ) 13
M *=1g @ *=-3
4. Find the multiplicative Trgmnfﬂ'rafouluwing. & .
H —13 (1) 1o (i) s (iv) 3 x £l
) —1 % _? ) —1
5. Name the property under multiplication used in each of the following.
A -4 4 13 =2 <2 i3
R LT AaE A R T
19 29
@ 5o % g~
. b ; =7
6. Multiply — by the reciprocal of T
7. Tell what property allows you to compute ; x (ﬁ x i) as [; b4 ﬁ) > % ,

8 1
8 Ts 5 the multiplicative inverse of —1 3 ? Why or why not?

1
9. Is0.3 the multplicative inverse of 3; 1 Why or why not?
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10, Write.
(i} The rational number that does not have a reciprocal.
(i) Therational numbers that are equal to their reciprocals.
(i) The rational number thatis equal to its negative.
11. Fillin the blanks.
() Zerohas reciprocal.
(@) The numbers and are their own reciprocals
(i) The reciprocal of —5is

1
(iv) Reciprocal of ; , where x =015
(v} The product of two rational numbers 1s always a
(vi) Thereciprocal of a positive rational number is

1.3 Representation of Rational Numbers on the
Number Line

You have leamt to represent natugal numbers, whole numbers, integers
and rational nurnbers on a number line. Let us revise them. /

MNatural numbers

The line extends
indefinitely only to the
right side of 1,

{1 t : f
] 1. 23 4 5 b6 7 8 The Tme extends indefmitely
tothenight. bot from 0,
Whole numbers
() b ——
0 1 2 3 4 5 6 7 8
Integers The line extends
indefinitely on both sides.
(i) — e e e L s Do you see any numbers

—é —Il —i 0 1 2 3 4 between—1, 0; 0, 1 ere.?

Rational numbers

(iv) * ot .
<11 0 1 1 Thie Iime extends indefinitely
2 Kl on both sides. But you can
now see numbers between
= } . *~— 1. 0: 0.7 efe.
{v) - : b :

The point on the number line (iv) which is half way between 0 and | has been
Iabelled % . Also, the first of the equally spaced points that divides the distance between
1

3
label the second of these division points on number line (v)!

(0 and | into three equal parts can be labelled — . as on number line (v). How would you




16 W MaTHEMATICS

The point to be labelled is twice as far from and to the right of 0 as the point

2

1 1
labelled 3 .Soitistwotimes 7 ,ie., 7 . Youcancontinue to label equally-spaced points on

i S

the number line in the same way. The next marking is 1. You can see that 1 is the same as %

Then comes

(v1)

(vi)

(vin) < 1?:-

s | &

5 7
é- (or 2), 3 and so on as shown on the nurnber line (vi)

| ek

2 3

e +
-

2 & I 3
3 3 3 3

i =
s+ =
s o+

e |e

1 10
3 3

1
Similarly, to represent 3" the number line may be divided into eight equal paris as

shown: —+——+—+—+—+—+——+—+—F}—=
] 1

1
We use the number 3 to name the first point of this division. The second point of

) 3
division will be labelled E , the third point E ., and =0 on as shown on number
line (vii)

¢ 1 2324567
8 8§ B 8 B B 8 B

Any rational number can be represented on the number line i this way. In a rational

number, the numeral below the bar, 1.e., the denominator, tells the number of equal

parts into which the first unit has been divided. The numeral above the bari.e., the

numerator, tells "how many’ of these parts arve considered. So, arational number

et

4
such as 9 means four of nine equal parts on the right of 0 (number line viii) and

=i |
for 3 Ve make 7 markings of distance 1 each on the [gft of zero and starting

=7
from 0. The seventh marking is Y [ number line {ix})].

. !
3 9
9 [

o s

1
9

AN ————i
4] & 1 8
9/ % 9 9 79
-1
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TRY THESE

Write the rational number for each point labelled with a letter.
A B C D E
(i
002 23?67?2201
5 5 5 5 5 5 § 5§
J I H G E
) e ———————+———+——
—12 ﬂ_-h}__g ¥ 3 __ﬁﬂ__'l'__?'fl__ﬂ
6 6 6 6 " 6 6 " 6 6

1.4 Rational Numbers between Two Rational Numbers

Can you tell the natural numbers berween 1 and 57 They are 2, 3 and 4.
How many natural numbers are there between 7 and 97 There is one and it is 8.
How many natural numbers are there between 10 and 117 Obviously none.
List the integers that lie between -5 and 4. They are -4, -3,-2,-1,0, 1,2, 3.
How many integers are there between—1 and 17
How many integers are there between -9 and - 107
You will find a definite number of natural numbers (intcgers) between two natural
numbers (integers ).

How many rational numbers are there between — and — 7

10 10
Y have thought that th | i —5* r_lE
ou may have thougnt that they are only 10° 10 an 10
i v S g B g T T e g 3L B2 83
ut you can scrwncm as mnan 1{}3'5 100" ow the numbers, 100° 100" 100
e B all bet 2 d? Th nberof tl tional bers is 39
p o Ty AT ween - and — . The number of these rational num 15 39,
100 100 10 10
3000 ) 7000
Also 0 can be expressed as 10000 and 10 as M,Now. we see that the
. 3001 3002 6998 6999 3 7
rational nurmbers . \ are between — and —. These
10000 10000 10000 10000 10 10
are 3999 numbers in all.

: i . ; 3
In this way, we can ¢o on inserting more and more rational numbers between ﬁ

7 . . .
and TG So unlike natural nurmbers and integers, the number of rational numbers between

two rational numbers is not definite. Here is one more example.

-1
How many rational nurabers are there between 'i'a and -ITJ 7

-

Obviously 10°10° ﬁ are rational numbers between the given numbers.
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o , —_I‘ —10000 3 30000

—9099 9998 —-29998 29999 -1 3

berween — and —

100000 " 100000°" " 100000 * 100000 " 10 10°

You will find that you get countless rational numbers between any two given
rational nurmbers.
Example 6: Write any 3 rational numbers between —2 and (.

i 0
Solution: -2 can be written as % and () as l_[i
-9 —18 -17 -16 -15 -1
N . .— beiween -2 and ().
0 10 10

107107710
You can take any three of these.

we get the rational numbers

Thus we have

Example 7: Find any ten rational numbers between _?q and g :

-5 5
Solution: We st converl, — and — torational numbers with the same denominators;

6 8
~5x4_-20 5x3_ 15
6x4 24 M g3 ;
o -20 15
Thus we have 191 = y 1 . L as Lthe rational numbers between —— and — .
24 24 24 24 24
You can take any ten of these,
Another Method

3
Letus find rational numabers between | and 2. One of themis 1.50r | % or E . This is the

mean of | and 2. You have studied mean in Class VIL

We find that between any two given numbers, we need nor necessarily per an
integer but there will always lie a rational number.

We can use the idea of mean also to find rational numbers between any two given

rational numbers.
. . 1 1

Example 8: Find a rational number between y! and 5
Solution: We find the mean of the given rational numbers.

(l+l]+-3:(£):_2=§xi=é l+l . _1

4 2 4 4 2 8 at 3 ) i=%

3 ] I AC/ B
2 liesbetween —and . B
% iy 0 1L 1 31
This can be seen on the number line also. 4 2 4
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I

(11 3

We find the mid point of AB whichis C, represented by (14‘—2‘}"' =3
=
e L
Weﬁnd%har.q g 7

; a+hb
If # and & are two rational nambers, then

a+b
bsuch thata < <h.

This again shows that there are countless number of rational numbers between any
two given rational numbers.

i5 a rational number between g and

Example 9: Find three rational numbers between i— and %
Solution: We find the mean of the given rational numbers.

. 3 1 3 1 R T
As given in the above example, the mean is 3 and 1 < ‘S“i 5 3 s 3
; 1 3 A 3
We now [ind another rational number between 1 and 3 . For this, we again find the mean
1. .3 1 3] 5. L._5
—and — is — 4+ = | F2 o = =—
:11"4 31T'hatth‘ [4 3 509 g
2 S 153 1
4 16 8 2 4 16 8 z
3 1 3 . 1 Tl 7
F—and — % (-+"]+2=—x—:—
Now [nd the mean of 3 5 We have, 3 2 T

i 1.8 8.9 %
UWeEt 2 16 8 16 2

A A ]

=T | |
i L ' —and —,
Thus, 16°8'16 are the three rational numbers between 1 5

This can clearly be shown on the number line as follows;

i O R A)
(D)% L-(3+3)

0

1 3 1 3
4 8 2 4

In the same way we can obtain as many rational numbers as we want between two
given rational nurobers . You have noticed that there are countless rational numbers between
any two given rational numbers.
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B EXERCISE 1.2

T =5
1. Representthese numbers on the number line. (i) :1 (ii) ?

2. R E:ﬂl_—2 _—j ﬂ th ber lin
epres ll'll‘llm e number line.
3. Write five rational mumbers which are smaller than 2.

-2 1
4. Find ten rational numbers between — and —

5 2
5. Find Gve rational numbers between,

2 4 . ..
@ 7 and 7 @) - and 3 (iii)
6. Write five rational numbers greater than—2.

7. Findienrational numbers between g- and iﬁ

_ WHAT HAVE WE DISCUSSED? _

1. Rational numbers are closed under the operations of addition, subtraction and multplication.
2. The operations addition and multiplication are
(i) commnutative [orrational numbers.
(i) associative for rational numbers.
3. The rational number () is the additive identity for rational numbers.
4. The rational number | is the multiplicative identity for rational numbers.

a Fii
5. The additive inverse of the rational number E is — E and vice-versa.
6. The reciprocal or multiplicative inverse of the rational number E 18 3 i g.'-: % =1.

7. Distributivity of rational numbers; For all rational numbers a, b and ¢,
alb+c)=ab+ac and alb-c)=ab-—ac
8. Rational numnbers can be represented on a number line.

9. Between any two given rational numbers there are countless rational numbers. The idea of mean
helps us to find rational numbers between two rational numbers.




