UNIT-1 RATIONAL NUMBERS

*  Operations and properties of addition, subtraction and
multiplication on rational numbers.

« Distribution law of multiplication over addition of rational

numbers.

 J7X2B2 * 1 and 0 in the form of rational number and their properties,

e Additive inverse and multiplicative inverse of a rational
number.

e Division of a rational number by a rational number.
e Absolute value of a rational number.
e Rational numbers between two rational numbers.

¢  Mutual conversion of rational number and decimal number.,

1.1. Introduction

In the previous class we saw that why rational numbers are necessary, for this we have
obtained the concept of rational numbers by the expansion of set of integers. We have defined

rational number in the form of gwhere p and q are integers and ¢ # 0. We have studied in
all respects the equivalency, their simplest (standard) form, their representation on the number
line, their comparison to each other, in detail. Now in this unit we will study the main operations
and their properties on rational numbers. Together with this we will learn absolute value of
rational number, insertion of rational numbers between two rational numbers, to express the
rational number in the form of decimal number and to express decimal number in the form of
rational rumber.

1.2. Operations on rational numbers

We know how the operations of addition, subtraction, multiplication and division are
done on integers and fractions. Now, we shall study the above operations in reference (o
rational numbers.

Rational Numbers




1.2.1. Addition of rational numbers

Let us add two rational numbers having equal denominators.

3 -13
Example 1: Suppose we have to add ;und -,

5
Soluti 3+(_]3j
olution : 5 5
_3—!3
5
-1 -
_-0_-2_,
5 l

This answer is obtained by representation of these rational numbers on number line,
Solution by number line
We have learn to represent the rational numbers on the number line in the lower class.

—2
= [TJ simplest form

=2

Clearly, we obtained same answer also from the number line.

Do these:

Find the val fi'*'§
ind the value of =+

54
Find the value of 71| —

9 9
j
13
Example 2 : Find the value of _—9+ )
_ 5 _5x(=1) _-5 . .
Solution : - _—_—9x 1) -9 (Multiplying (-1) in numerator and denominaior for - iaking

the negative denominator to positive)

(5) 13 -5 13
_— | —=— 4 —
-9 9 9 9




_(=5)+13

9
_=5+13
9
_8
9
Try :
Simplify the following :
s ) -4 (=2

o) w3
Find the answer by both methods and verify that if both have same answers?

Thus, we see that:

1. Sum of rational number with same denominators

_ Sum of a numerators of rational numbers

Same denominator
le.,
I | ISP
Sum of two rational numbers PangZ=B I_P*I
9 -4 89

2. The rational number so obtained is written in the simplest form.

Sum of rational numbers when their denominators are not same :

1 -5
Example 1. Find the sum of 1 and i
First method : By number line
1 (-5 —1X3+ -5%2 =i+—_10
Solution : Z+ ? " 4x3 6x2 12 12 (same denominator)

Second method : To make denominators equal

1 (-5)_3 (-10
Solution : Z+ 3 —1_2'+ 12

_3+(-10)

12

Rational Numbers




Try :

12 L Simplify the following:
_ (:Zj ( 5\ 5
12 (i) '|2J T
. . \ i+(L) 7 +( :.’_‘.J
xample 2 :  Find the value of 157 T i 12 \15

2 +(_9_) (iif) (:_']96)+(f21—5_J

Solution : I—S ~10
(%)

= —+| —

15 10

_2x2 +(—9x3)
15x2 \10x3

4 (—27)
= —a4| —
30 \ 30
_4+(=27)
30

_ 23
T30
We add two rational numbers having different denominators like fractions. First we find
the L.C.M. of its denominators, then find such equivalent rational numbers whose denominators

are equal to the L.C.M. obtained and obtain the answer by adding the numerators of both

rational numbers.

Thus, we see that :

a c
If 3 and o are two rational numbers in standard form, then before adding,
r

)4
express them in the form of ‘(‘I‘and E respectively, where ¢ is the L.C.M.
of b and d and p and r are proportional quantities of a and c.
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If we want to use the method of adding the fractions in the adding of rational numbers

- 5 . 1
—;and _6 then we have to find the L.C .M. of (-8) and (-6). But we know that the L..C.M.
ave to make positive the denominators without

of only positive integers is defined. Thus we will h

changing the value of :;and o

How ?
Each rational number will have to be changed to such equivalent rational number whose

denominator is positive. Thus-

7T _ZTX(=D) 7

8 8x(-1) 8

S _5x(=l) -5
and -6 —6x(-1) 6

Now we can obtain the solution as example 2.

Thus, we see that :
If the denominator of a rational number is negative, then the denominator is made

positive by multiplying (—1) in both numerator and denominator.

1.e.

Express the denominators of the following rational numbers in the positive form :

4 .
O3 055

Exercise 1 (a)

1. Simplify:




2. Simplify with the help of number linc :
() e
Ot i) | )"\
3. Simplity by taking L.C.M. of denominators :

RETRNT ) s

4. Find the value of :

(11 —2
0)2+L-;J an(—”+(:3)

Properties of addition of rational numbers :

1. Closure property :

2 -9
Example:  Add rational numbers (Tﬁ) and [—16) :

Is the obtained sum a rational number?

. (_£J+(jg
Solution : 15 10

(-Hx2 [—9) -
— + _ - ., . _ T
————(_ D(=15) 0 (To make positive the denominator (=1) is multiplied to
both numerator and denominator)
1)
= — |*+| —
15 10
—2x2+(-9)%3
= (L.CM. of 15, 10 = 30)
30
_—4-27
30
31 . .
=30 which is a rational number

. Obtained sum is a rational number.

6 Explore Mathematics - 8



Try :

Add following pairs of rational numbe
rational number,

GG e

, 9

rs and verify that sum is a

Thus, we see that the sum of rational numbers i also a rational number, i e,

P r r
If q and ;are rational number, then their sum ( f* ;‘] is also

a rational number,

Therefore, ‘process of addition’ in rational numbers satisfies the closure property.
2. Commutative Property :

Example 1. Express each of the following rational numbers in the form of a rational number,

(1 6 7 (ii) 7%
Are these both rational numbers equal?
=5) 2 2 (-5
Solution : ) G R (i) Z+( &
_(=35)+12 _124(35)
42 42
-35+12 _12-35
a2 42
23 _3
vy 42

In both cases, rational numbers obtained from sum are equal.

Rational Numbers
R T A ' J



Simplify :

0 (E%) +(%) (ii) G‘Z‘) +(E%)

and verity that rational numbers obtained from both simplifications ar¢ equal.

Thus, we see that on adding two rational numbers in any order, the sum 15 Saime.

1.e.

+

0 e )
w |
<

P r i _p_+
If ;and ; are two rational numbers, then q

Therefore, in rational numbers ‘operation of addition’ satisfies the commutative property.

3. Associative property

Example 1.  Express the sum of the following rational numbers in the form of a rational

o[ W@ L)

What is the relation between the rational numbers thus obtained?

Solution: () [(——32]“”%}(}5) () [:;)J“E*(__lsﬂ
(2

RECNCINE NC

1l
1
T
— |0
%)
+
e
| E— |
+
S
LI||_|__
N
1l

1 [—1) —2) 11
= —4| — = — |4+ —
12 \5 3/ 20
_5+(=12) _(-+40)+33
60 60
_5-12 _ —40+33




_ = 7
60 - E(H)

You see that in both cases rational numbers obtained from sum are cqual.

Try :

Express the sum of following rational numbers in the form of a rational
numbers and verify that the both rational numbers obtained from sum
are equal.

(G N R M P

Thus, you see that :

To add three rational numbers, add third number to the sum of first two rational numbers
or add first number to the sum of last two numbers, in both conditions, the sum is same.

Conclusion :

S [£+_'_]+i—£+(£+i)
q P and uare any three numbers, then g s) u q \s u

Therefore, in rational numbers, ‘operation of addition’ satisfies the associative property.
We can add three or more rational numbers without using bracket due to this property
of sum of rational numbers.

-5\ 17 7
Example 2.  Find the value of | + o + =T

. [—5)+£+[L)—(_—5)+£+(__7)
Solution : 6/ 10 \-12 6/ 10 \12

_ (=50)+102+(-35)
B 60

(L.CM. of 6, 10, 12 = 60)

_-50+102-35 17
B 60 60
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Exercise 1 (b)

1. Tell true/false in the following statements :
. -4 —4 -8
o sl

-0
(1) (7 H’) is not rational number.

(i) The sum of two rational numbers remains the same by changing the order of
addition.
(iv)  The sum of three rational numbers is not a rational number.
2. Tell by adding following rational numbers that the sum is rational number or not :

-3 -2
(1) (‘i‘) and 3 (i) (-1) and (T)

3. By solving both sides, verity that,

o (FEEHE)
o 3+ =(1:Z‘)+3
o [(F(E-E)

-15
4. If A and B are two rational numbers and A+ B =——then find B + A.

11

5. Fill up the following blanks in your exercise book.

) o F)AFHS

O 7)) e

-7 5 (-7

i -10)+... +(-——)= -10)+ —+[——)
6. Simplify:

| §_+(:§)+§ ) (;2)+32_+( 13]

%‘ﬁwe Aathematics - 8




7. Solve the following by using the properties of addition :

I IPENE FENE,

1.2.2 Subtraction of rational numbers

Subtraction of rational numbers when their denominators are same :

-12 4
Example 1. Subtract [:]"] from (“7“)

First Method : Solution by Number line

Displacement from one point to other point on number line is 7

Second method :

-4 - — —_(—
Solution : [——)_( l2]=( 4)-(=12)

7 7 7
_—4+12
7
.
7
- -2
Example 2.  Find the value of 4) \4)-
. (ij_(;_s_)_ (=Dx3  (=1)x(=5)
Solution : 4 ~4) ()X (=4) (=1)x(-4)
(;3)_2
= 4 4
_(=3)-5
T4
-3-5 8
T4 T 4
—2x4 —2 (simplest form)
4

Rational Numbers



Simplify the following :
oGl ol
() i ) 11 (1) ~13 13

Thus, we see that :

Ditterence of rational numbers having same denominators =
Difference of numbers of rational numbers
Equal denominators

It means

e
1
—

|'I

P r
If ‘(‘I‘and “; be two rational numbers, then

£ o
£ | =
Nal

Subtraction of rational num: <r when their denominators are not equal :

Example 1.  Subtra: ( iﬂ from (—75)

First method : By number line

5 5% (-1
Solution : ——6=:6_x(_-5
=5
"6
-5 -5x3 -5 -5x%2
7 a3 M T e
-15 -10

- =17 (same denominator)

ENORENE

4
-15 =10
- J— ) (LCM.of 4 and 6 = 12)




15 10

12 12

—

-5 5
4 ()= 15 displacement from 0 in negative direction on number line
and then from there 10 displacement in postive direction.

=5 displacement from 0 in negative direction on number line.

3

Second method : To make denominators equal

soion:—(2)-(5)=(3)-(3)

-5 5
=—4—
4 6

_;15"'£ L.C d6=12
12 12 (L.CM. of 4 an =12)

_—15+10
12

-5

12

Simplify :
e . (—_5)_(—_11] ()
O\2)"\Tg) " W ) T esle

Thus, we see that

a c )
If 3 and 7 arein the standard forms of two rational numbers, then

- before subtraction, express them respectively in the form of 2 and

.
;, where ¢ is L.C.M. of b and d.

e enceSie., . coceieaBilte.. .



Example 2.

Solution :

Example 3.

Solution :

B -8
The sum of two rational numbers is (?) . If one of these numbers be (_IT)-J '

find second number.
-8

Second number will be obtained by subtracting first number ( | J from the

-1
sum (7) .
-]

. 2
Therefore, second number —( ) ) ( 19

-19

16
_ + . . 19 = 38
ETIET (L.C.M. of denominators 2 and )

-12 10 21

=ttt ‘ i S =
TIRETMT (L.C.M. of denominators 3, 6, 9 = 18)

_=12+10+21
B 18
19 1

18 18

Explore Mathematics - 8




Properties of operation of subtraction of rational numbers :

1. Closure property

3 -
Example 1: Subtract —:7-1'r01n K is obtained answer is a rational number?

souton: ()~

=35 24

=4 —

56 56

_—35+24
56

_-u
56

Obtained answer is a rational number.

Try :

Simplify the following and verify that obtained answer is a rational
number :

. (—_5)_(1_0_) 2 l_(i)
M (27) S o7 g

Thus, we see that :

P r . r
If ;and ; are rational numbers, then their difference (ﬁ -—] 1s a rational
q s

number.

Therefore, in rational numbers operation of subtraction satisfies the closure
property.

Rational Numbers

-




2. Commutative property :

Example 1.  Express each of the following in the form of a rational number.

. 1 L~8] -8 1l
M 570y W 9 24
11 8 —-64 33
24 9 72 72
33 N 64 64— 33
7272 72
33+64 97
N 72
_97 =97
72 72
In the two cases, the obtained rational numbers obtained by subtracting are not
equal.

ﬂ_(—_f*];t[ﬁj_ﬂ
It means 24 9 9 24

Express each of the following in the form of a rational number and verify that
_both rational numbers are not equal.

e s

Try ¢

Thus, we see that :
On subtracting two rational numbers from each other in any order, the difference does
not remains same.

It means

r 3 e o
— are any two rational numbers, then ~ =~ #F——

P
vag);‘and e

tive property does not hold in the subtraction of rational numbers.

JEXploreMaﬁ.r



3. Associative property

Example 1. Simplify :

B ol

Are these obtained both rational numbers cqual?

Solution: (i) [3_(}5)}(% " %_,__J.S_,(—EJJ

3 1] 2 3 [-1 2
=l —=+=|+= =——|—+=
4 5| 3 4 |5 3
(15+4 +_2_ 3 _3+IOJ
20 3 4 15
19 2 3 7
= —d4— —_ -
20 3 4 15
_ 57+40 _45-28
60 60

_ _7
60 60

In both situations, rational numbers obtained are not equal.
S35 3
It means 4 \5 3 4 |5 (3

Express each of the following in the form of a rational number and verify
that obtained rational numbers are not equal:

() [(:3'2') '(:2?')}% ‘ (W) (:32) '[(:2'3') "%]

Thus, we see that :

Try :

For subtracting the rational numbers, subtract third number from the difference
of first two numbers or subtract difference of last two numbers from first number, then
rational numbers obtained from the two ways are not equal.

= '“'f’Raﬁ‘f’"%"i'N;r’"“'ﬁ?r?’f: o



It mecans

o
q

T, r L,tf__( 5.5_)
If —>— and — are any three rational numbers, then = st g \s U
§ u y q

. . - htracti ational numbers.
Therefore, associative property does not hold in the subtraction of rationa

Exercise 1(c)

Solve :

25 2 (-5
1) 373 (i) 3 3

—_2_(—_5) N [—_2)_2
(1) 3 3 @v) 3 3

Obtain rational numbers by simplifying the following with the help of number line :

38 . (-_4_)_(3)
(_1) 7 7 (11) 6 4

Fill in the blanks by writing these in your exercise book.

(15 _(:ij_ ..(;Z)_ _
“)Lla) \26) (i) g ) 7 =3
-3 ANE
(i) 2“"-=(7) i) -*[?) =(z)
6 -2
(i) Which number should be added to = get sum (—) 9

7 9

-7 25
(i) What should be added to 12 get sum -%g?

-1
Sum of two rational numbers is —5. If one of these be “6

Simplify :

LR et
() ¢\ s ) \7s () e7173) 35

7 then find other number.

Explore Mathematics - 8




Which statments are true in the following?

-2
5

, 2
() Remainder is zero on subtracting (

' (:3) 3 [ :_2..)

W 7)) 755713

(;3)_(;7]>l-

(m) 1 4 4
—12) 8

vy —5<||=2]_8

() <{[7 7]

1.2.3. Multiplication of rational numbers :

5

Understand the following examples :

-3\ 4
Example 1.  Multiply 5 )by o

. (—3)x4_(—3)x4_—12
Solution : 5 7" 5%7 35

_-12
35

14
Example2.  Simplify (T) x(-27)

Solution : (%{jx(_m:(-r)x(—lnj

 (~14)x(=27)
a 9x1

_14><27
9

_ 14x3x9
9

Rational Numbers

) from — .

19



_l4x3__42_
r

42

Simplify the following :

5) (-13 (=2} (51 49 (»znt
@ L? XLT WhGew 2 ":?(J (ii) 39"\ "4 )

Thus, we see that:

)4 r : v.7 .
If ;and ;are two rational numbers, then ;X g

Exercise 1(d)

1. Solve:
-9\ (-32 —7
@ _—S‘jx(j (ii) (—32)><(§gj
(-36)_(20 13 (=25
@ (75 3 (iv) gx 6
2.  Muluply:
7 (-9 -16
W 3 by (-24) @ \g) (3

16 14 (13 (—11]
() (:ﬁj by \ 75~ ™) (757) % (39

Properties of operation of multiplication of rational number :

ure property

-8
Example 1. Multiply rational number [7) and [11—5) . Is the product rational?

Solution : (__8) x[ _]4) = —8x(=14)
7 -15 7x(-15)

Explore Mathematics - 8



12

—-10§

16 16

15 15

Obtained product is a rational number.

ey

Solve the following and verify that obtained product is a rational number :

o BHE oD

Thus, we see that
The product of rational numbers is also a rational number i.e.

q s
also a rational number.

P r r
If —and = be any two ration numbers, then their product [s x —J

Therefore, the process of multiplication in rational numbers satisfies the closure property.
2. Commutative property :

Example 1.  Express each of the following in the form of a rational number :

ENENENS

What is the relation between so obtained rational numbers?

-3 (7 (7Y (-3
Solution : 0 (7 X 1 @ )% 7
_ (=3)x7 _ 7% (-3)
T ax(-11) (=11)x 4
_-2! 2
T 44 T 44

Rational Numbers




_ 21 21
44 44

Rational numbers, obtained from product in both cases arc equal.

Iry
: o
e obtained products

Solve the following and show that in both conditions, th

) ana (5)4=5)

are equal.

N
o
|
ol
N—
X
A/
I‘,
o)
~
=)
=
o
TN
|
:»‘U‘
N~
X
A/
|
]
N———

Thus we see that:

In multiplication of two rational numbers on changing order of their places, the product

remains same.

1.e.

p g r r p
If —and 5 are any two rational numbers then -z—X; = S X —q_

Therefore. in rational numbers, the process of multiplication satisfies the commutative

property.

3. Associative property
Obtain rational number from the product of following rational number

—4 3 2 (4 3 2
oGP OGS
What is the relation between so obtained rational numbers?
-4 3 2 ) —4 3 2
Solution : @) = X - xg i \5)[\F X;

(—4)x3 | 2 (—4) 3Ix?2
e X — = — | X
Lx(—n:’ 9 5 (=7)%9

Example 1.

Explore Mathematics -8
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-24
T30S
(~3)x8
T (C3x105
— _*8_‘_
105

( '4) ( 6
—. - X - --
5 ~-03
(-4)x6
S5x(-63)

J

24
315
(D8

(~3)x 105

=5
105

In both conditions, rational numbers obtained from multiplication are equal.

Iry :

3

2

(3)-

)
M

Obtain rational numbers by solving the following and show that the rational
numbers obtained in both cases are equal.

g

) ma

2

BE]
M}3)

oAl
L€

-1

2

3
3

Thus we see that :

P r

t
If —, S and o are any three rational numbers, than

t
xL=Py

u q

e
q A

Therefore, in rational numbers, operation of multiplication satisfies associative property.

According to this property of multiplication of rational numbers, we can multiply three
or more than three rational numbers without using bracket.

Simplify :

7

Example :

-10

(

... Rational Numbers

‘
‘)

=)

21

—4

)

(—6)




Solut L:‘Wx‘(“m]xtZI)X("“'(‘)
Solution : 5 )70 9 4

_ EHX(=10) X 21 (-0)
CAXTOX 2 X6
 Sx9x4x|

1.2.4. Distributive property of multiplication over sum of rational numbers
We have read in integers that :
4X(5+6)=4x5+4x%x6
(=X O+7)=(=5)x6+(=5)x7
6X[(=7)+(-8)]=6X%x(=T7)+6(-8)

Is this property also true for rational numbers?

Example : Solve the following :
-4\ [1 (-1\] (-4 1 (-4 (—7
O G O 3 EE
: -4\ [1 (-7)] (-4 (=4 (-7
Solution: () |3 )%|5T 5 @ \3)*37\3)\ 5
—4) - _ _
(=)« L{i‘j _ (X1 (XD
3 10 10 3Ix?2 Ix5
(-4 5+(—14)] _—4 28
3 10 6 15
—4 ’5—14] -20 56
=| —|X| —— =—+—
3/ 10 30 30
_(_—_{)x —_9) _ (=20)+56
13 10 30
36 36
30 30

Explore Mathematics .8
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We see that rational number obtained in both cases are equal.

A @) ()G

-

6 6
S

—er

Solving the following verify that in both cases obtained rational numbers
are equal :

(FAHEHZ)] wa ()3

Thus, we see that :

The product obtained by multiplication of a rational number and the sum of two
rational numbers is equal to the sum of products obtained by the multiplication of this
rational number to both the rational numbers separately.

That is,

pr t r it pr p t
If —,—and — be three rational numbers, then —X| —+—| = —X—+~X—
q’s u ¢ \s agl q¢ s . .q u

Therefore, distributive property of multiplication is valid over addition of rational numbers.
Exercise 1 (e)

1.  Choose true statements from the following :

o G-
o [shF-GHE)

3 -5 .
(iii) The product of 1 and (7) is not rational number.

(iv) [:’gf'{},‘hxi' 8)°4 \6) 4

Rational Numbers




Verify the following statements by doing the process of multiplication :

- zx(:,'_'j.k[:_!lsz.
Wy ) T U )

) :?‘.]x.'f-lfx ..:8_]
LN TR T Ral W

@ GHEIHE)MG)

Fill in the blanks in the following on your exercise book and also write the name of
appropriate property against each statement :

R NCICIRNC = WD

1.2.5. ‘Zero’ and ‘one’ in the form of rational number and their properties

“Zero” in the form of rational number

26

We know that each integer is a rational number. O can be represented in the forms of

, p
2. Express 0 in the form of rational number "; » q#0

Explore Mathematics - 8




Thus we see that ¢

s P T et ——————h . _,.u..-_.]

" where p = 0, g Is integer and g0 ‘

N—— '
e e e TSP P ——— )

Properties of zero
1. Additive identity element

\e kno : addi anv |
We know that on adding 010 any integer, the sum remains integer as, (-9 + O=( -4,
I8 this property also true for rational numbers?

Example : Solve
[(~2
=2
(ii) ()+L~§~)
L | .’;g) _(—2] 0 (-2)+0 =2
So : +0=| —|4== -
lution (1) \3 3 +3 3 ,
-2 0 (-2) 0+(- -
(“) O+[_)=—+[——-)= +( 2)_—_—-2—
3 3 3 3 3

Try:

Verify the following by solving :
(F)o-3)-05)
5 5 5

Thus, we see that :

If zero is added to any rational number or the same rational number is
added to zero, then the sum remains same. |

Rational Numbers



That is

) ) L

[)
If ;1 be any rational number, then y 10 — 04

] q

Due o this property, we say identity element of addition is zero.

2. Multiplication of any rational number with zero

We know that on multiplying integer by zero, the product is zero as (-4) % 0=0.

Is this property also true for rational number?

Example:  Simplify:

-6
(l) ( ﬁ )X()
o
.. - XO
(n) [_“

. (-6 —6) 0 (-6)x0 0
Solution : i) (5 x0= r XT= R

7 7),0__7x0 _ 0
(i) | =57 ) X 0= =) X7 =—=
~11 )T T Cigxl S

Try :
Find the value of the following :
2
@D (-5 %0 (11)( ]xO
-8 -3
(3P w3

Thus we see that :

The product of any rational number and zero remains always zero. That is

q q

P 14
If 'z' is any rational number, then —X0=0x>~=0 ¢ 4

Explore Mathematics - 8




1 (one) in the form of rational number

We know that each integer is a rational number. We can write 1 in the form of

3100 101 -1 -5 20
3

1077101 =175 20"

| Simotiey =100 801 SA0 ERRE
. oll 11y . . s 5
PILY 100501 236 ' =2537

2. Express / in the form of rational number ~ L "1 i O

Thus. we see that :

p
1= —q—’ where p = g = Integer and p = ¢ % 0.

Properties of 1 (one)

Identity element of multiplication

We know that on multiplying any integer by I, the product remains same as (-9) x 1
=-9=1x(-9).

Example Find the rational number by solving the following :

5 -6
(1) __7)><] (")(—ll) ] (i) I x(=5) @(v) 1 x0

(5 5Y 1 5xI __( 5]
Solution : = XI= . XI—(—7)XI— =

AN R O l_(“(’)x'zt““\
Oﬂ(fﬁJX]_[—Hjxl—(—H)xl -HJ

| —5) Ix(=S) -5
_&) — _ — | = = —= (-5
(iii) 1 (=) |X( | TR

I 0 1x0 0
(iv) 1x0=x == =0
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vy :

Find rational number to solve the following :
. —-3 “78
(1) 4 x1 (i) 1% .,.:()J

11
(i11) (=6) x 1 (iv[:'l‘z‘) X1

Thus we see that ;

Any rational number multiplied by 1 or 1 multiplied by the rational number, the
product so obtained is the same rational number. That is,

P
If o be any rational number, then f"l = f =1x

-Q

Due to this property 1 is called the identity element of multiplication of rational numbers.

Inverse of rational number :

1. Additive inverse of any rational number

We know that for each integer, there is an integer which on adding to the given integer,
gives the sum as zero.

as, 12 is such integer for (-12) that (-12) + 12 =0

Is this property of integers also true for rational numbers?

Example : Add the following :

-3) 3 4 (4
(1) [—5—] to 5 (11) 7 to (7)

3 (—3) =3+(—3)’=3—3__:g=O

Solution : (i) '5‘+ 5 5 s 5

o :i +i=(—4)+4=—4+4=9.=0
(i1) 7 7 7 7
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Try :

Simplify the following :

oG Wt

15 \1s

3 (-3
Additive invers ‘—=(—~'—) 3 (3 e
‘ © IVELse ol 5 5 ) because "g+ 5 )" 0 and additive inverse

.[j)z_[i _4 4\ 4
of 7 7) 7 because (*7—)+7=()

Tell additive inverse of the following rational numbers :

. —6 8
® (IT) (i) 72

Additive inverse of rational number x = -x because x + (—x) = 0, that is

=i i P_p
it ; Is any rational number, then additive inverse of ; = 7

additive inverse of (2) = _[-_p_] "y
q q q

and

Additive inverse of rational number is also called negative or opposite of rational number.

2. Multiplicative inverse of rational number :

If the product of two rational numbers is 1, then each of them is called the

multiplicative inverse of other.

Example:  Simplify:

(i) =5 % [-_1—5] (i) (:85_) &

D)-(=) (L)- 0202y
Solution : (i) (’S)X(:g)z KN “(55) T 1x=5) \=5
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-5 8) (=5)x8 (-40
()|~ x("“‘ Eivernpetl Bwred Il
8 =57 8x(=5) ‘40

Simplify the following :

o | 9 ¥ 3 gl L
OIS d3xg @)

1 I
Multiplicative inverse of (=3) = (_—_ﬁ-) because (‘5)x("gj =1

-5 8 -5 8
MUl[ip]iC&tiVCinVCI'SCOf —g~ = ———S » because ? X —5‘ =1

s (2] e B
Multiplicative inverse of { 7| =| 75 » because 7 _12)

" Tell multiplicative inverse of the following rational numbers :
B -
Mg (if) 3 (iii) { 7735

Thus, we see that,

1 1
Multiplicative inverse of rational number x is I’ where x (), because xX—=1

)

X
If ;isany rational number, then multiplicative inverse of q is —, because
Py ﬂLg-.-‘,»l,Where p#0,q#0

Note that there is no multiplicative inverse of zero ‘0’ because there is no
rational number x for which 00 x v = 1.

Multiplicative inverse of rational number is also called reciprocal of rational
number.

Explore Mathen
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Multiplicative inverse —\- of rational number x is also written x-!.

TIUT . I
Therefore multiplicative inverse of5=5"1= r

- 12 (12y' 7
Multiplicative inverse of — = (—) = —
p erse o - 7 n
- -5 -5\ (8 -8
and multiplicative i 'se of (—) = (— == (—] = (——-J
phc nverse of 2 3 s 5

Y

Tell multiplicative inverse of the following :

: 6 8
QBT @) - (i) (jg)

Note that :

Multiplicative inverse of 1 is 1 because 1 x 1 = 1 and multiplicative inverse of (1) is
(=1) because (-1) x (-1) = 1
Thus,

Only 1 and -1 are such rational numbers which are multiplicative inverse of
themselves.

Exercise 1(f)

1. Write true or false, against the following statements:

) [(—76) + g] is not rational number.

(i)  Identity element of addition in rational numbers is zero.

(i) There is no additive inverse of rational number zero ‘0’.

(iv) Additive inverse of any negative rational number is a positive rational number.
(v) Identity element of subtraction in rational numbers is zero.

(vi) Identity element of multiplication in rational number s 1.

(vii) Multiplicative inverse of a negative rational number is a negative rational number.

(vii) If additive inverse of rational x is x, then x = 0.




2.  Fill in the blanks ;

- (i) (-5 A
) 12 +.= Tz“ (i) —S SR
1) ) 3
(lll) [—:; =... (IV) (__;‘._J K 4

L

e
’

Find the value of x in cach situation :

i 2 -3 (‘S =1
(1) 3><_r=l (i1) [———)+x=() (iii) X% ’Z‘J‘

4
4 (—7J 7_
—_— | = - — +‘--—X
(_5) X (iv) 6 6

-6 -5
o @ el

4. Tell the additive inverse of the following rational numbers :

R (-3 4
(i) 3 (i) g (iii) 0 (iv) {5
5. Find the multiplicative inverse of the following rational numbers :
8 ) (:é) (i) |
(1) 13 (11) 19 (lll) -16 (IV) -9
17 oy L
(v) (iv) 5%
6. Simplify:

(5 3 ~13
(=32) X(-mj X(-zo] xox(_s_)

1.2.6. Division of rational numbers

Understand the following examples :

3 -2
Example 1. Divide 5 by (—7‘)

3 (=2) 3 (7 o 2\ (7
Solution : s =§>< ) [Multiplicative inverse of divisor T,‘j:[—E]]
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_ 3x7
5x(-2)

21

_— —

-10
Example 2.  Simplify:

(3 {3 i ()=

-4\ (-4
Solution : 1) (?) “(?)

_(_-i]x(i) o y (—_4)_(1)
) _4) [Multiplicative inverse of divisor 9 4 ]
_(Hx9 -36 ~1

I%X(—4) -36

0 (e
G

1 1 -1 1
= (z] X (_—1) [multiplicative inverse of divisor (T) = ( __J ]

1x1 1

(-6)x(-1) 6

Simplify the following :

~7 i —2 . :6_)_.£ (i)_
(G(EJT(EJ “D(w 13 (i) { 735, *1
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Thus. we see that :

ey . o first rational number
In dividing a rational number by another non-zero rational munhu.. 'Ml';'ll '|),
: Y T . : o (divis CThat 1y
is multiplied by the multiplicative inverse of other rational number (division)
" N L R o
If —and —, be two rational numbers, then = "= = roogr
q s q B q
_ ( -6 J

Example : Product of two rational numbers is ("; ] _If out of these one number 1s 7 )

-

then find the other number.

-8 -6
Solution : To obtain second number, we shall have to divide [’_) by (_—‘J :

5 7
Second number 5 )7\

B2 6\ (7
=5 X > [multiplicative inverse of divisor { 5~ ] = | Z¢ ]

_=S6
=30

_28
15

From above examples, following facts are to be noticed :

1. Ifxandy are two rational numbers and y # 0, then X + ¥ is a rational
number.

If x is any rational number, then x -1=x,x+(-1)=—x

For each non-zero rational numberx, x + x=1,x+ (=x) =—1,(-x)+~ x = —1

Exercise 1(g)

1.  Divide first number by second number of the following pairs :

-8 1 -12 5
o (55 i 185 i 91 )

-16
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CED WM e
(v) 14 7 (v) ' (1\/)4.( ))

By doing process of division tell whether the following statement are true or falw

, -1\, 3 i ) ) )
W L—S-)-Z 18 arational number, (i) ( ()J :( :‘J ( , J t( 5]

() L%&f} 1= 1-[ ;:) (iv) (:QJ*(;”J:'

10/ 110
3. Simplify:

2 (4 -3 _
) 3"(—5_) (i1) (—4)+( ) (iii) (—_;)J = (—-15)

5
—1) 3 15 [-5) ( ( -2)
. -6 (-8
4.  The product of two rational numbers is EDE . If out of these one number is | 5 then
find the second number.
) -5 (=7
S.  The product of two rational number is ? . If out of these one number is | ) then

find the second number.

6. By which number (?) be multiplied so that the product (1) is obtained.

-16

8
7. By which number — be multiplied so that the product ( 23 } is obtained.

9
Efficiency practice 1 (A)

1.  Find the rational number by simplify the following :

() (%2) +[”3 _g (i) [[%} +ﬂ+
@ e[

19

=12

13
\"7'] dnd[ ) by their difference.

2.  Multiply the sum of

Rational Numbers




1
3. Divide the sum of (‘_3] and ['.i‘) by their product.

4. Write true/false against following statements in your exercise-book:
() The multiplicative inverse of ?li isa,if g #0
() Additive inverse of negative rational number cannot be positive rational number.
@) To divide 1 by zero is not possible.

(iv) Zero is not additive inverse of any rational number.

1.3. Absolute value of rational number

We know that absolute value of any integer is the numerical value of that integer. This
integer is absolute from sign (+) or (-). As, Absolute value of +5 = [+5/ =5

Absolute value of -5 = |-51 = —(-5) =5

Absolute value of 0 =10l =0

Thus if x is any integer, then absolute value of x is represented by |xl and

x if x>0
lxl=< 0 if x=0
-x if x<0

Like absolute value of integers, the absolute value of rational number is also absolute
from the sign (+) or (-).

5_ |§‘ _s
Absolute value of 7707177

R ]
Absolute value of 7 7 7

From above example, we see that :

(i) The absolute value of any rational number is never negative.

(i) The absolute value of each non-zero rational number is always positive.

(iii) Absolute value of rational number 0 is 0.

Example 1.  Find the values of the following :
-5

12

13 .
(1) H (1)
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(111)

(iv) 101

Solution : We can hnd the values of rational numbers by using the definition of absolute
value.
3 -5| 5
(1) I = - <l
7 121712
(i) [ = ‘ (iv)101=0

Iry :

Find the values of the following :
(5]
13

Example 2. Savita verified the absolute values for the following relations taking x = ? and
3
y= 7

@O lx+yl<ixl+]yl

i3
(1) 8

(ii)

@ lxxyl=lxIxlyl
@ Ix+yl=lxl+lyl

=4 3 =2 -
Solution : @) X+y=—+== 8+15 _-13

5 7 35 35
-13|_13
lx+yl=|—=
35| 35
x| 2=2
and 5 5
y1=[5|=>
71 7

4,3 2815 _43
XHYESTIT T35 T35

13 43
—_—<—
35 35
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Lt ylalals byl

.. . 4 3 43 12
\ \ - Py et = .
= 5 7  5x7 15

~12 12 A
[y yl=l— = — (1)
' 35 35
-4 4 3. 3
and | xl=l— ==l yl=l ===
ind s =l =

4 3 4x3 12

IxIXlyl==—X—=——=—_(ii
H AV ST T k7 T35 W
From equations (i) and (ii)
Lxx yl=lxIxlyl
Gi Xmﬁ _3
1) S,y—7
IxH—ﬁh—f:gzi
5
3 3
[yl=l ===
Y7753
|“_||_i;é_ix1_2§ ‘
R T S R S
4 3
lx+yl=l—+=I
Y
L4, T, 28, 28 _.
T 57315 1S (W)
From equations (i) and (ii)
Ix+yl=lxl+1yl
}

Example 3. FmdﬂmcmnmmmmngmﬁmmhmnmuWManMHMuwvumc|‘




Solution :

First Method : Amit draws a number line to find the rational number with absolute value
]

1 Points A and B are marked on the number line such that they are situated

: 3
at the distance of 2 from point 0.

B A
D I * . - . . . - - e
3 0] 43 41
4 4
On number line, the point A is right side from 0 at a distance of Z and the point
e , 3 3 -3
B is leftside from 0 (o distance of 2 4 represents point A and 4 represents
point B.
+3 |+3| 3
Absolute val — ===
solute value of 4 4 1
-3 -3 -3) 3
Ab —=|—I:—(-—j=—
solute value of 4 4 1 1
. _ +3 -3 3
Therefore, absolute value of both rational numbers T and T 1S Z
Second Method :
Razia obtained the same answer by solving it from following method.
Solution : Let the number is x.
3
| x|=—
4

The value of x cannot be zero,

3
If x > 0, then X=Z

3
If x <0, then -—x=z

le. X=—-=
4

Thus, you have seen that 1 and -7 are such two rational numbers whose absolute

e I .
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1. For every positive rational number there are only two such rational
numbers for which absolute value of each is r.

2. Absolute value of zero s zero.

3. Absolute value of each rational number is positive.

Exercise 1(h)

Find the absolute values of the following rational numbers:

i 3 Lo =11 =19 .8
E (ii) 5 (111)—_73' (iv) 19
Simplify :
.32 -9 11 -3 -7
12-2) i) 1= +—1 (i) | = x—|
W7573 Wim+zh Gy

Write the correct option of the answer in your exercise book:

If X=——2' and y=z, then the value of Ix| + Iyl is :

) 7 LD D .7
@ 7 (i) = (i) 7 (iv) 3

3
The value of |‘(3) | is :
N = 3 3
(1) 7 (i) - (i11) 7 (iv) -
_ 3 .
If x=—7—- and Y =Z’ then the value of Ix| x lyl is :
7 .. 15 L 15 15
_ -5 -5

The absolute values of rational numbers —7— and — are:

=5 LD D 7
(1) —7_ (1) . (1i1) 7 >iv) g
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7. Write appropriate sign >, =, < in each square by writing in your exercise-book :

3 -3 _—
(1) "—Zl l "‘4‘—'+§‘| (||)|—‘--} —'| [:.‘J |~z+~22|

8 24
12 2 -6 3 1 - I 3 |
l—(———)l I—-——le(——)l ) | == — | [~ — 4 = |
111 + + —+
(i) 25 [ ] 5 5 W12 L] 2 4§
5 2
8. If -\‘='9-. Y == then show that:
3
(D) lx+yl=lxl+]y] () lxxyl=lxIx|yl
15 2
9. Ifx=— 3 Y—H then show that:
D) Ix+yllxl+1yl () lxxyl=lxIx|yl

10. Find two rational numbers whose absolute value is -2‘ .

1.4. Insertion of ratoinal numbers between two different rational numbers :

It is not necessary that there exist any other integer between any two integers on the
number line See the following number line carefully:

A
o®

*——0—0—0—>
1 2 3 4 5

There are only four integers 1, 2, 3 and 4 between 0 and 5 on the number line. But there

is no any integer between 0 and 1.
Opposite of it there are many rational numbers between any two differnt rational numbers.
Let us see that how can we find many rational numbers between two rational numbers

lie between 5 and 10. Similarly Rashmi wanted to find the number of integers between -3 and

3. She wrote integers -3, -2, -1, 0, 1, 2, 3 between -3 and 3.

Thus Rashmi obtained 5 integers between -3 and 3. You see that any integer does not
lie between -3 and -2. There is no any integer beween two consecutive integers.
It is clear that number of integers between two integers are limited (finite)
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You can see that many rational numbers lie between two rational numbers.

Rashmi took two rational numbers — 3 and :;—I and changed these into numbers having
same denominators. - h
-2 -10 -1 -3
T = F and g- = I_‘i
-10 -3

Rashmi had obtained numbers of following types between rational numbers 15 and 15

—10 o A ) M 3
15 W oS S 151D 15
) E9 o i o1 _
or — —3—<—8<—7<—Z<—1<—i ——1
3 o 1S 15 -5 G | 5
-3 8 -7 -2 -1 -4 -2 |
Therefore —5— < E "5 < ? < ? < Tg are rational numbers between —3— and —g.
1
Let us see that, there only above 6 rational numbers between 3 and 73 ?
) . 2 3
Now find other rational numbers between —-3- and _E'
. . 2 .
Equivalent rational numbers of 3 and T are following:
20 18
30 2% 30
Thicref: —20<—19<—18
CTERaIS, 30 30 30
. 2 19 3
1e. 3 30 5

-2 -3
Thus, we have obtained one more rational number between —3— and —5- )

You can find as much rational numbers as you want by using this method.
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i -2 -3
See further _1_ and —

3 -3x30 90
5%30 150

Lh,'

-2x50  —100
3Ix50 150

Il

-2
and —
3

91 =92 93 99 R
150,150,150’,]50 etween equivalent numbers 150

We find 9 rational numbers

-100 -3 -2
and 150 (1.e. in between 5 and 3 ) Thus this list will never be exhausted.
Conclusion:

We can obtain infinitely many rational numbers between two
rational numbers.

To find one rational number between two given different rational numbers :

1 1 1 - |
Example 1: Show that EX(—§+E) 1s situated between rational numbers 3 and 5
: l(_l+l)_l[—2+3)_lxl_i
Solution: — 5{73%5)=57¢ )7276 12
1 1 1 .
Now, we arrange —5,5 and "1‘2“ 1s ascending order. L.C.M.of 3,2 and 12 = 12.
1 -1x4 -4
37 3x4 12
1 1x6 _6
27 2x6 12
1 Ix1 1
12 12x1 12
-4 1 6

It is clear that '1‘2—< 1212




-1 1

-1 1 1
or — s
3 12 2

| Lo(-1 1Y . |
From this, it is known that IT) i.c. { 3 x(; + 5 lie in between rational numbers

— and —.

3 2

+ )
Example 2. If x # y, then show that : 5 4 lie in the middle of x and y.

Solution :

Example 3.  Find the rational numbers between ) and 1

Solution :

x and y are two different rational numbers. One of these will be necessarily
greater than other.
Letx >y

On adding x to both sides
X+x>x+Yy
or, 2x > x +y

X+y

or, x> > (1)
Further, x > y
On adding y to both sides
xX+y>y+y
of, x+y>2y
or, x-; >y -(2)

On combining equations (1) and (2)

X
x> >y

X+
2

Yy . . .
Therefore, , is a rational number between rational numbers x and y.

3

1 3
Rational number between 5 and Z

1 (1 3)
=—X|=+—
2°\2 4

Expldre Mathematics - 8




N | —
N

X
AW

ol N —

: 1 3
Mark these rational numbers 5 and 2 on number line by point A and B

5
Now, rational number 3 known between both is represented by point P.

1 5
Using this process, other rational numbers can be obtained between ) and PR

5 1 ( 1 5)
: — Z=—X|=+=
As, rational number between > and g 2 2" g

1 [4+5)
=—X| ——
2 8
_1.9_9
278 16

1 5 9
Rational number between 5 and —8‘ is E which is represented by Q, further rational
9 17
number bewteen ) and 16 is 32 which is represented by point R.

o|n® g
A|wp (o]

NIl o)

A R
) ]
1
2 32

1 9 33 )
— and — and — is between rational numbers

17 )
Thus —3—2 is between rational numbers > 16 4
: 17 - i rational numbers can be obtained between -1- and —3-
. Using this process many 5 e

5 and§
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364 316 8 16 A

| 3
. , . ~ and = oin the
Only five rational numbers are marked between rational numbers 2 and 4

above number line In fact, there are infinite rational numbers between these

9 I 5 t
. . . . oty ween
As rattonal number l—(; is obtained between —2— and é , similarly rational number be

5 3 1[5 3) 11
and === =t+=| == is als ined. Tt is repres oint M on
3 ind 7 lkb‘ 1) 16 1 also obtained. It is represented by p

number line.

Thus we see that

Ifx and y are two different rational numbers, then

—

A;—(x+ Y)id, = (qz +)iqs = (qz + )

iet# Wﬂl be between x and y. Therefore, infinite rational numbers can be found
between two different rational numbers.

1 ]
Example 4.  Find four rational numbers between 6 and 3
, 1 1
Sclution: Let g,,9,,q, and g, are four rational numbers between s and 3

1(1 1) 1(1+2) 1 3 3
g ===tz |==|—7 |=5%<" 7,
26 3/ 2\ 6 26 12
(=235 5%
ql+— = — + = | ——— | =—X
3) 2\12 3/ 2\ 12 12 24
SRR C TS
:=5%273)72\24"3) " 2 PXEYIRT
( 1] 1(15 1) 1[15+16j 1 31 31
q3+— = —4—| =— =—X—=—
3) 2\48 3/ 2\ 48 2 48 96
Lo Lares L1531

Therefore, four rational numbers between — and = ot
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or lli 3]
42416 Md G¢

Try :

Y g ] 7
Find the rational number between 3 and 10 situated at one fourth

1
distant from —5- :

Exercise 1 (i)

Choose out correct alternative from question 1 and 2 and write it in your exercise-
book.

1. The rational number in the middle of =1 and —5 1S:

N 1 L3 3
(1) > (ii) > (111)——4 >iv) 2
2. The rational number situated in the middle of -3 and 4 is:

1 L =7 o o1
3.  Find the rational number situated in the middle of —1 and 1:

1
4. Find the rational number situated in the middle of 5 and E .

7

S. Find the rational number situated in the middle of —? and g )

8

6. Find the rational number situated in the middle of _? and g .

- -1
7. Find the rational number situated in the middle of — and — .

4 6
) ) ) 3 3
8.  Find the rational number situated in the middle of IZ and 4§_
) ) . 2 9
9.  Find the rational number situated in the middle of —17 and 5 .

1(-2 1 P
10. Express 5(? + Z) in the form of ; and show that this rational number is situated in

1

-2
the middle of —5— and R

Rational Numbers 49




1.5. To express rational number in the form of decimal number :

We know to change fractions into decimal numbers. Like fractions, we can also change
rational number into decimal number.

5 o - :
Example 1. Change the fractions < and — into decimals. (All fractions are rational numbers).

8 11
S 7
Solution: —=5+8 —=T7+11
8 11
0.625 (lﬁifg
] 50 11 '
48 66
20 40
16 33
40 70
40 66 so on
0 | 40
33
7
. > =0.625 . 7 =0.6363...
8 11

We see that in division process of 5 by 8, the division-process ends after some finite
steps while to divide 7 by 11, the division process does not end.

(A) Terminating (To come to an end) decimal number :

37
Example 2: Change rational numbers 15 and 20 in decimals.
3 3
T — =324 —=7+5 —=3+20
Solution: 1 5 20
0.75 1.4 0.15
3.0 7.0 3.0
4 5 20
2.8 5 20
20 20 100
20 20 100
0 0 0
3075 114 ERST
4 5 20
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Above rational numbers 15 and 5 are expressed in terminating decimals,

Try

37 I

Find the following rational numbers in decimals : ' 20 and 5

In all the above examples, obtained quotients are terminating decimals. See carefully the
denominators of these:

We see that prime factors of their denominators are only 2 or 5 (or both).

Therefore, the prime factors of the denominators of numbers expressible
in terminating decimals are only 2 or 5 (or both).

Try

Trace out the rational numbers expressible in terminating decimals from
the following numbers :

11355 213

(B) Infinite recurrent (non-terminating recurring) decimals numbers:

We see that in dividing 7 by 11, the group of digits 63 comes again and again and
process of division goes on continously. In this way the obtained quotient 0.6363... is non-
terminating recurring.

Verify taking some other example like this:

2
Example 3. Change the rational numbers 3 and 11 in decimals.
2

Solution: —=1+3 ﬁ=2+11

SO On SO On

. 2=0333.. % =0.1818..
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Change the following rational numbers in decimals :

4 d

el
9 751

| G-

e sttt i Ot

In all above examples, one digit or group of digits comes repeatedly and process Ol
division goes on continuously.

Consequently, such rational numbers whom on changing in decimals a groups of one or
more than one digits comes repeatedly in decimal part and the process of division never finishes,
are called non-terminating recurring decimal numbers.

In non-terminating recurring decimal numbers to express repeated continuously group of
digits a bar () is marked above them or put a point on first and last digits.

1 1 _
AS, §=0.333... or §=0.3 or 0.3

2 y -

—=0.1818... —=0.18

. or . or 0.18

1 —
%=0.142857... or ;=0.142857 or 0.142857
5 . .
Example4. Express 5 n decimal.
Solution: —5——5*21
oluon: 21 0.238095
5.0
21
42
80
63
170
168
200
189
110
105
5
5 — i
SO on 51 =0.238095 or 0.238095
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Why did we draw a bar over the group of digits 238095 i the above decimal number?

At the time of starting the division process, we started it from digit 5 being divided. Now,
as remainder is again obtained, we know that on dividing further, the repetition of the same
group of digits will occur.

- o —

We draw a bar over 238095, or mark point on first and last digit
to demonstrate the continuous repetition of group of digits

Non-terminating recurring decimal fractions arc of two types.
I. Pure non-terminating recurring decimal number -

All examples given above are of pure non-terminating recurring decimal number,
2. Mixed non-terminating recurring decimal number :

See the following examples :

1
ExamplS.  Change rational number 6 in decimal.

Solution: 0.166
1.0
6
6
40
36
40
36
! |
so on. Therefore, 3 =0.166... or 0.16

In this example, the digit just after decimal is 1, whose repetition is not occurring. But
next digit 6 occurs again and again. It is called mixed non-terminating recurring decimal number.

To express negative rational numbers in the form of decimal numbers:

We learned to change positive rational numbers in the form of decimal numbers. Can we
change the negative rational numbers in the form of decimal numbers?

2
Example 6. Express 3 in the form of decimal numbers.

. , on of = = 2x2 4
Solution: Decimal representation o 5 5% 10
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0
Decimal representation of P 0.4
-24

Example 7.  Change - 7 in decimal number.

Solution : Let change - in decimal number.

, 24 ,
3A8011
7)24
21 o
——— 30

28

30 20

| 14

49
., 37{ =3.428571

SO on.
24

=-3.428571

We see that there is no terminating decimal in rational numbers, if in their simplest form
E, besides 2 and 5 there are other prime factor also in the factors of q. Consequently these
are non-terminating recurring decimals.

The classification of rational numbers is as following.

Rational numbers ,

(-(7 in its simplest form ¢ £ 0)

Terminating decimals Non-terminating repeating decimals

(Prime factors of ¢ are 2 or 5 or both) (Prime factors of ¢ at least one other
than 2 or 5 or both)
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Exercise 1(j)

[. Expressthe following rational numbers in the form of decimal:

11719 3
175708
2. Change the following rational numbers in the form of decimal:
=5 =15 16 -5
i 5
3. Which numbers of the following rational numbers can be expressed in the form of terminating

decimals?
1 11 =27 -33 2 6

47874 7107715
11 I - .
4. Ifthesumof 5 + 3 + 5 changes in decimal number, then will this be terminating or non-
terminating?
5. Which of the following rational numbers cannot be represented in the form of terminating
decimal numbers?

24.5.7 .3 (3

6. Mark () for true and (X) for false against following statements in your exercise-book:

1
(a) Representation of 55 can be done in the form of a terminating decimal number.

1
(b) The representation of g can be done in the form of a terminating decimal number.

(c) There is no difference between 0.6 and 0.60000000.

3 . .
(d) 7 is not non terminating recurring in the form of its decimal number.

1.6. To express terminating decimal number in the form of
rational number:

See carefully the table of place value of decimal notation system and express the decimal
numbers 0.15, 1.5, 0.625, 12.05 and 2.125 in the form of rational numbers.

Rational Numbers



Decimal "",",dmi Tens Unit | Decimal One One One
number point ‘Tenth | Hundredth | Thousandth
100 10 | !u_ ) ,.!-A,
! ’ 10 100 1000
Integer Decimal or fractional part
0.15 0 . | 5
0.625 0 . 6 2 5
Solution: (1) 0.15 = 1 tenth 4+ 5 hundredth
1 5
= — 4+ —
10 100

_l0. 5 _15_3
100 100 100 20
2) 1.5 =1 unit + 5 tenth

Sl
10

513

10 2 2
(3) 0.625 = 6 tenth + 2 hundredth + 5 thousandth

6 2 5
et
10 100 1000

600 20 5
= + +
1000 1000 1000

625 é
1000 8
(4) 12.05 = 1 tens + 2 unit + 0 tenth + 5 hundredth
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0+5 1 5 ‘_‘I2()S__ 241
100 100 20
25 = 2 unit + 1| tenth + 2 hundredth + 5 thousandth

=124

(5) 2.1

3

—

). et —

Qb — ot ——
[0 100 1000

100 20 S5

24—+ ——+—
100 1000 1000

125 2125 17
1000 1000 8

=2+

Iry :

Express the following decimal numbers in the form of rational numbers ;

0.3, 0.016, 1.45

From above example, we find that:

If 0.r and O.r.s are decimal numbers, where r and s are digits, then the

r r.s
values of these be respectively 10 and Too M changing them in the form

of rational numbers ;‘ .

Exercise 1(k)

. : . : , p
1. Express the fo!lowing decimal numbers in the form of rational numbers ;:

0.35, 0.750, 2.15, 7.010, 10.10, 0.015, 1.05, 2.25.

2. Express the following decimal numbers in the form of rational number §:

2.25, 10.5, 8.624, 16.375

Rational Numbers
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Efficiency practice 1 (B)

X=—— y=—— on s at:
If 5" 7 then show that

(M laxvi=lxIx| vyl () Ty yl=lxl =1yl

5
Find all those rational numbers whose absolute value is (~) )

Find that rational number whose absolute value is zero.
Which of the following rational numbers can be expressed in the form of terminating
decimal numbers?

1,3 -
11,3 33245

8 4578076
Which rational numbers in the following can be expressed in the form of non terminating
recurring decimal numbers?

51317 -5 —413

Expressed the following rational numbers in the form of terminating or non-terminating
decimal numbers:

=9 =535 _,4 88

40°9°16° 11" 7
Change the following rational numbers in fractions:
(1) 0.015 (i1) 0.84 (1ii) 12.625

We have learnt

1. For finding the sum of rational numbers having equal denominators, we find the
. . ) p . r il
sum of their numerator and the denominator remains same as : — + ; =P
q
p For adding two rational numbers with unequal positive denominators, firstly find

the L.C.M of both denominators and then change the both rational numbers into
two equivalent rational numbers with denominators equal to the L.C.M. of the
denomintors of both rational numbers. Find the sum like serial number-1.

3. Process of addition in rational numbers satisfies closure, commutative and
associative properties.

4. Weadd additive inverse of the rational number to be subtracted for the subtracting
from a rational number to other rational number.
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Dy e e " Q . . A
Process of subtraction in rational numbers satisfics the ¢ losure property but does

notsatisfy commutative and associative propertics,

0. To multiply two rational numbers, we multily the numerators and denominators of

these numbers separately, as
) r )X r ’
Pr_prxr_pr
q N q Xy qs

7. The process of multiplication in rational numbers satisfies closure, commutative
and associative properties.

8. Distributive property of multiplication over addition applicable as in integers.

9. In rational numbers, ‘zero’ is the identity element of addition.

10. Inrational numbers, ‘1" is the identity element of multiplication,

. e : p. P

I1.  The additive inverse of rational number ; 1S —;.

1 (p) e

12. The multiplicative inverse of rational number s 77 \; tis also
called the reciprocal of the rational number. ( q- J

13. Todivide any rational number by another no-zero rational number. multiply first
rational number to the reciprocal of the other (non-zero) rational number.

14. The absolute value of any rational number is never negative.

15. There are infinite rational numbers between two rational numbers

16.  The prime factors of the denominators of which rational numbers are only 2 or
5 or both, they can always be changed in terminating decimal.

7. The prime factors of the denomintors of rational numbers are also other prime
factors besides 2 and 5, then they can be changed in non-terminating recurring
decimal.

=l o
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ANSWERS

Exercise 1 (a)

e ... 2
1- (l) 5‘ (“) y

5
0. 6 Displacomant in nogative diraction
g
|
1 Displacement = 3 N
T y : ‘ 4 ol |‘
2 ) P AP SIS, S—— S i e e it ey e ,,.( e
At 6 5 A N2 b L2345 6 1 82
4 4 4 4 4 4 4 4 4 4 4 4 4 A 4
S
112“ = 10 Displzcemen in oooos(e direcion
{ Displacement = - . 9
) 12 —~ = 9 Displacement
(1 12 >
DR B W TE S S S S S A A R SR
12 12z 1 1212 12 12 12 12 12 1z arooazo12 12

I
1 Displacement in opposite direclion =-— E

1 7
3.0 (a1 ) o 4. o) (S

Exercise 1 (b)

15
1. (i) True, (ii) False, (iii) True, (iv) False; 4. ( ) 5. (1)[ ) (11) —, 6. (1) =, (11)

5 1.0(7) o3
2 7. (1) 7 s (11) 5

. 7 —7
L () (=1), Gi) 5 Gi) 1, GV) (‘3‘)

Exercise 1 (c)
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. l O 8 ) e
1 Displacement - .. 7 plaoane 6o
: 7
2. (1) e, — — >
-8 7 ( '
p —_ 2N 32 [ n 12 Y4 5 6 7
T 7 S A T B T
«
5 Displacement in opposite direction -
7
-9 ‘ 8
12 =9 Displacement Inopposite direction {2 = 8 Displacarment in oooosite Arertinr

A

e \ <
(‘l) 1 Displacement = 1 v
o S e S S Y —>
IN =17 16015 14 13 12 ] 10 -9 3 /7 -6 4 3 ! I
12 IJX 1212 12 12 12 1212 12 12 12 12 12 12 12 I 0 12

17 Displacement in opposite direction — '/

A

A - S | I 68) 23 ;1_9 (1)
3. (1) -1 (i) 9 (111) 1’ (1v) 5 s 4.(1) ( (11) ( u 6. (i) | 10J (11)
752 7. (1) False, (i1) False, (iii) True, (iv) True.

Exercise 1 (d)
5 3 11
1. (1) (-12), (11) —, (1i1) 48, (1v)( j 2. (1) (=28), (ii) (-6). (iii) — (1\)
Exercise 1 (e)

2 . ]
1. (i) True, (ii) True, (iii) False, (iv) True; 3. (i) ﬁ,Commutatlve properties of

( —5)
k -
Exercise 1 (f)
1. (1) False, (ii) True, (iii) False, (iv) True, (v) False, (vi) True, (vii) True, (viii)

T k. TN T _4_) 7)
True; 2. (i) 0, (i) { 75~ p (1) (=2), (iv) =2 3. () 3 (u) 2 (i) i (ML o or

11) 2 . . - e
multiplication, (ii) [— 3), 3 Associative properties of multiplication (iii)

| B9

2
Distributive properties of multiplication 4. (i) (-2), (ii) o5

/

~7 , , (—_1j I R (;—_4) 5.y 13 i Lj_g] i)
(IJ’(V“’ (vi) 0; 4. (i) | 5 ) (D) 3’ (i) 0, (v) | 5 ) S g () {5 ) (i
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16 1
( ] (lV)( ) (v) (v1) —, 6.0
Exerclse 1(9)

—21 -15
1. (1) 16, (ii) (—E‘)s (i) — 128 (IV) v (V) - 16 (v')( J

5
(iii) False, (iv) True, 3 (l)( ) (ll) '("') ag ('V)( J

-9
Efficlency practice 1 (A)
13

244 -5 5 —4681) ( )
1. (1)( 105 ) (11)( ) (111) — (1v)-—— 2. (—155— 3. 3 4. (1) True, (i1)

False, (iii) True, (iv) True,

2. (1) True, (1) False,

7 4. ] 15
(v) (=3), (V1) - g+ g’

Exercise 1 (h)
1. (1) — (11) (111) 23 , (1v) 19, 2.(1) —= 15 (11) 21 , (1) = 55 , 3. (111) —; 4. (i)
-1

%; 5. (iv) 1 ; 6. (111) =; 7. (1) >; (i) >’ (iii) =" (v) <; 10. 2 2

Exercise 1 (i)

-17 -5
1.(iii)—%;2.(iv) 304 ,50 6?6 7——,8—9——,105‘1-

Exerclse 1 (j)

= = 111 -27 -33 6
1. 3.6, 3.4,3.16,0.375, 2.-1.25,-7.5,-3.2, -05, 3. 28 T_10_T§

24 5 7 3,
4. non-terminating decimal; 5. — & 755 77 6. (2) vV (b) x (c) ¥ (d) x

Exercise 1 (k)
7343701101 3212 9 21 69 131

LS04 20°700° 10 '200°20° 4 “ 4’2" 8" '8
Efficiency practice 1 (B)
5 11 =33 _ 5 117 -5 413
— -5 3.0, —, —— 5.
2. & and 05 3.0 8 80 7930 28" T 605
B _ _ ]01
-0.5,2.1875, - 2.36, —12.571428; 7. (1) 566 (11) y (1) —

0 (/ /)
.0 0.0 0.0 L4 L 04
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