Rational Numbers

In this chapter you will learn:
 About number system.
« To apply different operations @ Addition, Subtraction, Multiplica-
fion and Division on rational numbers.
o About the properties of rational numbers under different operations.

1.1 Introduction

In earlier classes, we have studied about connting numbers or natural numbersie 1,2,
3.4 ... .Byincluding 0 to natural numbers, we get whole numbersie 0, 1,2, 3,4 ...
The negative of natural numbers and whole numbers, when put together, we get integers i.e.
........ 4.3 2.1,0,1,2,3, ...,
TFundamental operations i.e. addition, subtraction, multiplication and division were defined on
integers and various properties of these operations were also discussed in previous class. The concept of
rational numbers was introduced and fimdamental operations on rational numbers were also discussed. In
this chapter, we shall learn about different properties of these operations on rational numbers.

Let us first recall about rational numbers.
1.2 Rational Numbers:

P 'p
A number of the form ~ or a number which can be expressed in the form 1‘&' . where p and
: = s . —2:10 =3

q are integers, q # 0 and p, g are co-prime is called a rational number e.g. FREETE -3. 0

ete.
= All natural numbers are rational numbers.

* All whole numbers are rational numbers.
* All integers are rational numbers.
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1.2.1 Addition of Rational Numbers

In previous class, we have defined the addition of rational numbers. We know if two rational
numbers are to be added, then first we have to express each of them as rational number with same
and positive denominator (by taking LCM), then we solve.

Let us discuss some examples.

Example 1.1 Solve the following:

R T
% 7y ® 5709 TR
- = =
™ “gtn A TRET!
2 3 243
Solution : (i) ?-i—; e
= 2
TT
5. (=1 5 1
ii _+-_ = o -
@ 577 g 9
|
9
- 4
9
y 3.6 _ -3+6
@ Sy 11
g
T
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T
2
1
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Example 1.2 Solve the following:

RPN =58 o
T W 3 W 373
o B ST ! i
T ™ 15720
Solution : In these questions, first of all we will make denominator same by taking LCM of
Heng oL LCM of denominators 12, 4
5 3 2 12, 4
B ot =
12 4 2 6,2
3,1
LCMof12 &4=2=2x3=]2
5 3 . - )
Now we express E and 7 s rational numbers with same denominators by taking
LCM. o 3.3 _ Gx0+6x3)
3 343 . 12 4
Now 4 s
3
T 12
: 5.3 _5.9
© 12 4 12 12
L 318 &
S
i )
= ; ~ 1
6
_ 71
6
o
(i) We have, _é-+§
3 : ; 2
Now, we express 3 and 6 rational numbres with same denominators by tak-
ing LCML
LCM of denominators 8, 6
) 2] 86
¢ have, 5 8.3 24 2 | 4.3
2.3
S 5S¢4 20 ’
and 6 6x4 24 LCMof 8 & 6=2%x2x2x3=24




5 2 e
8.5 _ -9.90) . @—
24 8 6 24 E
_u - =
24
.
We h - T L =
(i) e have, 0 s
LCM of denominators 10. 5
3 2
Now we express — and — as rational numbers 3 10, 3
10 3 31
with same denomiantors by taking LCM. ;
LCMof 10& 5 =5%2 =10

S T P . M.
emve ™S T 52 10

3 2 3 4

A O e O Or i_{__z_ (3x1)+(-2x2)
10 5 10 10 10 5 10
= . 3+ (4)
10 10 = -
10
3 4
~o 34
10
— 1
10 - —
10
- =3 =7
(iv)  We have, 3 1
LCM of denomunators 8, 12
5 ) 2 g 12
Now, we express 3 and 12 as rational 5 46
numbers with same denominaniors by taking 2.3
LCM. ICME& 12=2%x2%x2x3=24
We h _5 B —5x3: 15
CAWE 8 T sx3 4
d =7 =IxD =1
M 122



=5, =7 _ =15 -4 o 2yl oS30
8 12 24 24 5 12 812
. (=5=3)+(-7=2)
[ 15)+( 14) = 24
2 _ =15-14
. 1514 4
- 24 _99
_ 2 =
24
LCM of denominators 15 and 20
) We h 7 —3 5 15,20
e e Do 4
(iv) We have, 5 20 3.4
7 3 LCMof 15 & 20
Nw,weexpmss-l—s-nnd E— =5x3xd =480

as rational numbers with same denominators by taking LCM.

We have, —1 - ZTx4 -28
CONE S © 15x4. 60

-3 -3x3_ -9
20 203 60

7.3 28 -9
15 20 60 60
y =l coilh T x4+ (=33
) 28+ (9) O E_FE _ ( Jm{ )
- 60
_-28-9
. 28-9 = T80
60
_37
~37 = 60
T 60

1.2.2 Properties of Addition of Rational Numbers

In this section, we shall learn some basic properties of rational numbers under addition. These
properties are similar to those of addition of integers which we have learnt in the previous classes.
«  Closure Property : The sum of any two rational mumbers is always a rational number. e g, if

a

c a ©
B d 4 Areany two rational numbers then E+E is also a rational number.
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For Example:
-2 4 10412 2

(i) ?--F 5= 15 15 which i3 a rational number.
§ G220 F0_ L e seiondmub
i) 5 4 3 3 g » Which is a rational number

Commutative Property : The two rational numbers can be added in any order, the result
will be same. We say that addition is commutative for rational numbers.

d C

ie If 5 and q Areany two rational numbers.

e LTS
thmb d d b

e.g. Consider the rahonal numbers.

= n:l5 h
g and ¢ then
-3 5 9420 1l

8 '6 24 24

5;[21_ 20+(-9) 20-9 11
24 24
3., 83
Thus 2+ 2 =242
Associative Property : When three rational numbers are to be added by adding the first
two rational mmbers and then adding the third number in result or by adding the second and

third rational numbers and then adding the first number in the result. We get the same result.
Then we say that the addition of rational mumbers i3 associative.

4 C
i.e. For any three rational numbers By ﬁmd (b.d and f=0)

L T
o d) f b ld f
. : 13 5
e.g. Consider three rational numbers 3" and e then
1 3 5 24 3] [ 5) 1 (-5}
— = == H—=l==+|—
[2 4][5] [ 4 6) 4 le)




_34(-10) 310 7

12 12 12

=5) 1 [9+([ 10)]
[?F?Jﬁ 2 |

__|+[u—1n
2 | 12

=L . [_I]

2 12
 (1%6) +(-1xT)
12

6+( 1)
12

6-1
12

=
12

8, (061, 5 0
Tes, 15%77 %)= 2 a7 %)

Additive Identity : When we add 0 to any rational number we get the same rational num-

. . a . . .
ber i.e For any rational number —, b # 0 there exists a unique rational number 0 such that

a a a
N +0 D= 0+ b

then 0 13 called the identity for the addition of rational numbers. We say 0" is the additive
identity for rational numbers.

Additive Inverse: When two rational numbers are added and give the result zero (0)(addi-
tive identity) then both rational numbers are called additive inverse of each other.

)

E
i.e. For any rational number T:: {b # 0), there exists [ b

s a_[i']_ﬂ_
B tatb- .



a
then — is additive inverse of — and vice-versa.

b b
2 [ 2] 2H(-2) 2-2 4
E.g. — | e — — =
3 3 3 3 3
2 2
] =] R
3 [ 3 ] ¢
-2 2 242
SR = e
And 3 3 3
_ 0
= 3
= 0
2 f=2) -2 2
80, =+4|—{=0=—1+=
b 3-I- 3] 3 3
Fog | zn 2 T
Thus T 15 additive mverse of 3 and ? 18 additive inverse of T
Example 1.3 Verify commutative property of addition of rational numbers for the
following:
i -5 3 ) 2 -11
{1) 12 and 3 (ii) = and 21
_s 3 LCM of denorminators 12, 8
Solution : (1) We have, T and r 2| 12,8
2] 6.4
EISﬂ_‘,-' :§+E _ {_Syz)'l'{axj*} 3, 2
128 24 LCMof 12 & 8
10+9 —1 =2 x2x2x3=24
24 24
3 (-5 (323 +(=5%2) 9+(-10) 9-10
and o e MR = =
8 112 24 24
_ 1
24

5. 3 3 5
Lok Mo s 1 M.
12 8 8 [ 12 J
Thus, commutative property under addition holds.
]



. 2 11
(i) We have, —= and —/——

7 21

Firslly — +[_”. _2+[_”l
iy = T E T = T

: £ ! < LCM of denominators 7, 21
C(2x3)=(=Lx1)) 64 11)

21 21

. =611 17 yemofT &2l
2 2 =7x%x3 =21

—11, 2 1 (-2)

— s - K f
and 21 7 21 7

_ HxD + 2x3) ~11+(-6) 11 6 _-17

21 21 21 21

7 = o1 7

21 21 -7

Thus, commutative property under addition holds.
Lxample 1.4 Verify associative property of addition of rational numbers for the following:

2 L[l 11 2

. 931 -3 3 -4
(i) E:—and— (i) —4, = and —

Solution : We ha 51 d'_3
olution : (1) We have, S an :
e (24 1) (23) _[GxD+xh] '—_31 3186

ICMof3&6=3x2=6

- f]i}—11+[__3]
“1e6 )5
AL e3) ilﬂ
6 lsj 3.5
LCMof6&5=2x%3 % 5

(11%5) + (-3 6) ~ 130
30

_554( 18) 55-18 37
3 30 30




[_1»55_]—[_3%_}‘
30

- 1 - 0
mE'_éils] 3|

3| 30

5, [5+( 13}]

5 (5 18)

5 ki

3130 )
1

5 (13 3 13,30
3 130 ] 1. 10

(5210)+(-13x1) LCMof3 & 30=3=10 =30
- 30 = |
50+ 13)

30

5013

30
37
30

i

5 1), (3} 5 [l [—3]'
= i PR [ P P o] PO B = et o B

[3 { ﬁJH 513 (615
Thus, associative property under addition holds

3 —4
(i) We have, 4, E and ?

g 3,] (—4) | gg+3] rei (LCMof 1 & Tis 7)
e T (L i T
3 [—_‘“. 1254(-28)
TR 5 35
_ —1254(-28)  -153
- 35 35
(3 (4

A=t —||=_
and +i_?+[5 ]] 4 +

il

(LCMof 7 & 5is35)

(154 23)] (LCM of 7 & 515 35)

L3S

(15 23] _[-13)
=—4% 135 )

1404+ 13) 14013 -153
35 35 35
10

= e

R A




]

R iy i v
51

Thus, associative property under addition holds.

Example 1.5 Solve the following by rearranging and grouping rational numbers.

-3 7 2 5 =2 7 4 4
. SR i Ll Fle 2
M 576 5 6 @ Frgtyts e

Solution : (i) Re-arranging and grouping the numbers in pairs in such a way that each group con-
tain ratonal numbers with equal denonunators.

=3 (=21 (7 . 5)

2 -2
N +[5h+ﬁ 6/

= NN
@ |

4y
5

3+(—2) T7+5 =5 12
o= _|_ = — + —
5 6 5 6
= —1+2=1
(ii) Re-arranging and grouping the mumbers in pairs in such a way that each group con-
tain rational numbers with equal denominators.

2 7 4 4 2 4] (7 —4)
e i 3y = |—*+=|+—F— =7
Tttt HD) [3 3757 5 )Y
—2+4  T+(-4)
- + =~ {=3
3 5 +H-=3)
23 1049+ (-45)
= -‘+_ = == . 2 .
s H-3) T [LCM of 3 & 5is15]
__10+9-45 25
15 15
Example 1.6 Write the additive inverse of each of the following:
5 L3 i) =L
(i) 5 (i) 10 (iii) N
=S
Solution : (1) Additive inverse of 75 13 13 13
44 a fi: -i:= [_S]zi
(ii) Additive inverse o 10 |10 ! 10
(iii) dditrve inverse of 9 9| |_5|_| 9

11



éxewz‘se 1.1

1. Solve the following:-

. 6 /-2 . 5. 7 , 11 7

O <73 @ 7 L3] @ >ty ™ 5ty
H =2 5 1;[_5] s =11 Bl

™ Tt M TG M g7, 5o

[

Verify commutative property of addition of rational numbers for each of the following,

L O B T
® gand @ 5 and 7o m ooty
W 5 and —

V) 4 an 21 (vi —San 3

Lt

Verify associative property of addition of rational numbers i.e. (x+y) +z=x+(y + z)

R RS ST s T N O
{1} x= 3 l}r_z.lz_ﬁ [ﬂ} xX= 4 Y_E.HZ_E

L R o T

{1]1} X=4%¥= 12 2= g

4. Write the additive inverse of the following:
W w8 e .
0 T (- i) ) —
R - Y

(v) 8 (v1) 7 (vu 1 ()

L

Rearrange and Regroup the rational numbers and solve :

: E+[ T]+i+£ _3‘+i.34[_‘
W 573753 ® |57 8 |7
o =) +[ [ ]5 5] EJF[iLiJ_
m |7 305, 10 3

1) 5 2 5 (-5
Sl o s,
™ 13 12777 [It’-]

i2



6.  Multiple Choice Questions :
(i} Which of the following is commutative property for addition?

(a) xxy=yxx (b) (xty)=(ytx)
(c) (xtyytz=xHytz) (d) (x-y)=(yx)
(@} Which of the following is associative property for addition?
(a) xxy=yxx (b) x+y=y+x
(€) (xty)+z=x+(y+2) (d x-y=y-x
-5
(i) The additive inverse of =" 15
5 .5 $6 4 2
@ 3 ®) =5 © @ =
2
(iv) The additive identity of 3 s
; -2 2 , 3
(a) O ® (¢) — @ 3

1.3 Subtraction of Rational Numbers:

In previous class, we have defined the subtraction of rational numbers. We know if two rational
numbers are to be subtracted, firstly we express each one of them as rational number with same
denommators if requared (by taking LCM) and then we solve,

Example 1.7 Subtract:

2. s s a3 -3 2
(i) ; rom . (ii) 8 rom 3 (iii) 10 rom =
oS3 7.7
{iv) 5 rom 4 (v) 15 Tom 10
e 8 3 5-2 B
Sohution :.(i) 7 77577 7
5.5 45 %
U 8 s
2 [_31_4 (-3) 443 7
W 500”710 ~“T10 10
_3_[_5]_ 9-(-10) -9+10 1
™ 36" 12 T 12 12
i__?__ —21—14_—35_i
™ T 15 "3 30 6



1.3.1 Properties of Subtraction of Rational Numbers:

In this section, we shall learn some basic properties of subtraction of rational numbers. These
properties are similar to those subtraction of integers which we have learni in previous classes,
*  Closure Property : The subtraction or difference of any two rational numbers is also a

rational number.
i . a c _
1e. For any two rational number 5 and d (b, d0)
== s also a rational numb
b g 'salsoarational number
, 5 2 54 - "
(i) 5 3- B ' rational number.
, -3 -5] -9-(-20) 9420 11 .
(i) 3 [ g l= 24 =g i rational number.
7 (-2} 7-(-4 7+4 11
(1) 0 |3 T T T rational number.

«  Commutative Property : The subtraction of rational mimbers is not commutative i.e. For

a ¢
any two rational numbers — and a

b
a [ c ad
We have > 3 4 b
503 2 12 _13
&g 4 5 20 20
’ 35 1225 13
ol 5 4 20 20
53 35
4 575 4

= Associative Property : The subtraction of rational numbers 1s not associative 1.e. For any

ac e
rational numbers b'd and F:b, d, f# 0, We have
a ¢l e_a lc f‘i‘
b d) f b {d f
(3 2} 1 [Ei_l_ 1 1 1-6 -5
S T 2] 2 12 2 B 1



2 e a) o2 feealp
ad 713 3] T4 16 ) 4

(3 21 1 3 [ 2 1

4 3/ 2 *3

«  Existence of Identity : Identity does not exist in subtraction as commutative property does
not hold in subtraction. Because for any rational numbera, a—~0=abut 0 —a+a, 50 in case
of subtraction wdentity does not exist.

Example 1.8 Verify that x —y # y — x when

R L5
(I]I_SEF_‘" {"}X—u,}'—s
: 2 3
Solution : (i) LHS . x-y = —-—[—l___|__
= =
20 20
; _ o3 j]_—lfn-[—ﬂj_ 1548
RS y=x =7 [5 " 20 20
=t
S 20

LHS # RIS thus, x-y #y-x

(i) LHS x—y=a'? L
1021 31
24 24
— =7 5 21— -3
St ¥ X T T T

- LHS # RHS
Thus, x-y#y—-x
Example 1.9 Verify (x—y) -z #x— (y — z) when

2 5 -7 . 1 -2 3

{Ill_ 'r}' sqz_ 12 {ll}x— z‘}’— 5 E= 10
: : (-2 § 71
Solution : (i) LHS: (x-y)-2z - l? g Ej



16 15 [_?]_ﬂ [_?]
24 (12) 24 T (12

31 (14) 31414 17
24 ! 24

2 (5
RHS : x—(y-z) = _3“ [ ”

-3 ['15--[-14_]1=T1 [15;‘14]

2 029 16-29 45
T3 24 24 24
LHS = RHS
Thus, (x —v)—=z# x—(y-g)
FE f<21' 3

- 32=%. 6.3
10 10 5
: 1 (-2 3)
BHS | x-(v-z) =3 T_EJ
B l_[—al—al_i —_?]_5 =T 34T
) 0 ) 2 1) 10 10
_12_¢6
10 5

~ILHS = RHS
Thus, (x-y) - z#x— (y-2)

Gxercise[12

Subtract:-

by Ir 2 ii —3 1 = (i) — from — e j:r L

(1) 5 oim 5 (i) 5 Totm = 1it) 2 ot 1 [Iv] o v
—F{ from — ] _— f1 = } sl | e E fro —B

{v) 10 om T (v om 6 (il Tom 12 {vul} n 25

16



[

Verify that x — y #y — x when

. x__s :_3 5 x_l :_3
® Y% © 157 10
el X __15 l X __3 :'E
() 67 12 ™ T
3. Verily that (x-y) —z #x — (y — z) when
:—l':I|I :—3 1:3 e x:é :_:Er z:_?
@ 127 4" 3 @ =¥~ 5" 10
s wx ol o HH L 3
(@) x=—y - —2=g
4. Solve the following:-
N o175 . [_7] [ 3]
W 37678 B ZE B W75 {0 (15
=2 =3 4] z.f-_z].[ﬂ"
™5 o s ™ % {9 T3

1.4 Multiplication of Rational Numbers:

In earlier classes. we have learnt the multiplication of two fractions, The product of two given
fractions is a fraction whose numerator is the product of the numerators of the grven fractions and

whose denominator is the product of the denommators of the given fractions.
ie.
Product of their numerators
Product of their denominators
This same rule 13 applicable to the product of rational numbers.

Product of Fractions =

Product of their numerators

Product of Rational Numbers = Product of their denominators

a C
te.  For anv two rational numbers 5 and 1 (b, d=0)

th =X
en Ly

Let’s discuss some examples.

Example 1.10 Multiply :

. 33 .. =2 _ 5 17
{I}Ehyﬁ (i) ?h:&'; (i) i by 5

17



s -10)  (-14)
(iv) ,"3—] byy O Tl by [’FJ
Soluti 3.5 35 15
olution (i} 1 .” e o _ o
_2] 5 _(-2)x5 _-10
® 13797 3 27
7] 7 75 35
= [_’KE_ 8 1 81 8
|
) [ 5.4 (—5)= A& 5
™ 337 83 "6
( /Y [ 3
Il'.]l [ 14} - l_ﬁ}/ Kl-ﬁl 1
) 20 T e 115 3

Fxample 1.11 Simplify :

Wiz @ SHE

~ Ex[ﬁﬁ 13 [25]
™ 32%25) ™ 20"\

1A z\
/$f94 24
[ 1

9 | 64

i BT &
Solution : (1) ? w_a

[__ 64) i _ft'_

ot M ;
4]

10) (36) L) g

o [ :

.—_215_?(;{_



)

.15 (18 [ z?
™ 3 [25] iz }5

13 [25) _@ 5
™ 20726/ chfx(,zf] s

1.4.1 Properties of Multiplication of Rational Numbers:

In this section, we shall learn some basic properties of nultiplication of rational numbers. These
properties are similar to those of multiplication of integers which we have learnt in previous classes.
«  Closure Property : The product of any two rational mumbers is always a rational number.
L6

1_f' b and i (b d # 0) are any two rational numbers.

a ¢
then g X E is also a rational number.

55 _ -5 15
eg O 377 32 m

b4
ESS

,5 = — is a rational number.
1

is a rational number

103
[]1} 9 5

* Commutative Property : When two rational numbers can be multiplied in any order then
we say that multiplication is commutative for rational numbers,

: a c a ¢ ¢ 4
ie If b and q (b, d # 0) are any two rational numbers then b % 1" d s

= 2
ez Consider two rational numbers 6 and 3

f 5
thea 6 )3 = E’\:?: “ 9
2 (_5) A’!N{-Sl 5
and 316) Sxﬁ T
[-5) 2 2 [ 5
— ks =S =
16/ 3 "3 |6

18



*  Associatve Property : When three rational numbers are to be multiplied, by multiplying the
first two rational numbers and then multiply the third number or by multiplyving the second and third
rational numbers and then multiplying the first number If we get the same result, then we say that the
multiphcation of rahional numbers is associative.

a
te. For any three rational nmnhmsi E ? (b,d £0)
a.cle_afe el

We have % 4l F b ld 1
: : 54 3
eg Consider three rational numbers 50 and To then

| x}"»
i) - B

gx9 *\10) ~ “To

[ 1[15} ) 17.;?:12

3] (—5) (4 (—3))
— | x| = | |
[E 9) 7110 18 ) |9 u-mj]
= Multiplicative Identity : When we multiply 1 by any rational number then the product is
the same rational number.

a : 2 ; a_a_a
ie.  Forany rational mamber m , (b= 0) there exists aunique natural number 1 such that 1 =58 x1
So  1is the multiplicative identity for rational numbers.

«  Multiplicative Inverse: When two rational numbers are multiplied and give result 1 (multi-

plicative identity) then one rational number is called the multiplicative inverse of other i.e. For any

: b
rational number % (b #0) there exist ; {a#0) such that

20



1
Note :- 0 has no multiplicative inverse. As reciprocal o[ 0 is o which does not exists.

&g

Lh | o
& | tn

3 6
Thus P is the multiplicative inverse (reciprocal) of 5 and vice versa.

1.4.2 Distributive Property of Multiplication over Addition and Subtraction
The multiplication of rational numbers i3 distributive over their addition and subtraction

re. For any three rational numbers% % and— (b,d f#0)
g ¢ e a ¢ a e
oV Yt N5 Wl
hxd [ hyd+byf

2 5 3
ez Consider three rational numbers i andl N
[ l 2 [10+(-9)
——x—l — A
% 12
= -ﬁfxl -1
= — — =
3 3T
& )< %
m[_ﬂ"z & [_3] T l[ |
3] 6 |3 4]  3x4 3 A
: | 2
5
o5 1 =104e 1
18 18

21
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Example 1.12 Verify x Xy =y Xx wht'n

o o8 - 4 ; 6 -4
h} i—u!}'_l {Il.} I—T!}-_.g
Solution : {i}LHS:_‘I{X}r— [H}H ?
e 4.,[_5J_"“ 4
R ¥ "3 (" gk 8
LHS = RHS
Thus, x x y=yxx
R {
[ﬁlxl_ﬁ] 4
(i) LHS: xxy =[?‘[ ]—W:E
AN
RIS - [—14) | -6 J | 4
SR T T T T T
a5
LHS =RHS
Thus, x x y=y % x
Example 1.13 Verify x % (y % z) = (x*y)*z when
2ol gl el et et e
{ﬂ1_3,}r—5'_9 () x= ’F_d’_ﬂ

7 (12 4)
Solution : (i) LHS : x % (yxz) = T X172 %5|

7 }jl/?ﬂi

7,16 Tx16 112
= — = — =
3 5%%’ 3 15 3415 45

_ =7, 12) 4

RHS: (xxy)xz = a8
_ Mﬁxi—ﬁxi_ 28x4 112
35 "97 75 9 5x9 &




LHS = RHS
Thus, x= (y=z) = (x=y) =z

) 1. (5 [ 7
(i) LHS: xx(y=z) =7>~[EV[?]]

-1 g%( 1) -1 (7)) ((1x(=7) 7
T2 " AxF T 27 04) T 24 8
1).35 7)
s e - [ 252
_f-—l}vs —?1_—2:-: ?}_[ ﬁx[.?]_z
T 24 15T 5077 8xg 8

A LHS = RHS

Thus, x={y=z)= (x=y)=z
Example 1.14 Write the reciprocal (multiplicative inverse) of each of the following rational
numbers :

xR o e g TRLD 5.4
‘HI- I ' . H R - I f 5 H __ —_ _]..—._1.
Solution : (i) eciprocal of -3 Le. | 575
_ s
(i) Reciprocal of e
i Recipmeal o =
(iit) ciprocal o 57

— 23 _(2)x3_-6
(v} Wehave, oo =23 35

Reciprocal of o = —x=—>
ecipracal of oo ==

m |

5 4 -
A . s —_——
(v} We have, R E/y_a 6
-5 6 6
Reciprocal of e R



Example 1.15 Verify the property : x ¥ (y +z) =x %y + x ¥z when
-3 12 -5 =3 5 =7
4

(i) x=?:}" 13° 3=F{“'} i=

3
Solution : (1) LHS : xx(yt+z) = [T

i

72+(-65)| [ 3] 7 [5,

=[_3. 7T BN

7

o ms-wrvea- BHEHRH

_(3)x1z2 (-3)x(-3) _ 36 15

Tx13 Txb g1 14

B ~72+65 ﬁ =1

182 i 26

]

LHS = RHS
Thus, xx(ytz) = xxy+txxz
; (=3) (5. (=T))
(i) LHS:x<(ytz) = ILTJV E-I_I!?J'l
e (s D
i 6 | l4)6  Axf
3) 5 (-3} (7
RHS : xxy +xxz= ?XE-I-[T! [?]
(3)x5 [ ,{]Y{ " s 1 1547
Al 4 8 8 8
A
LHS = RHS

Thus, x * (y+2)=x=y+x=%z

24



Example 1.16  Using distributive property, simplify :

e N 2.7 2.2
O 457 4) s W 7% 74
(5] 8 [-5 16
Solution : (i) We have, [4 >’5‘|‘ =
; 2 21
[B}ruhmgxxy AXZ=XxX(y-— z}wherex—? j,r=-*,z=ra—. ]
51 r:s =5
{TahngTCﬂmmm}

I ]
s A

5

2 1 2
(i} We have, -*— '

z
7716 7

[B}ru.sing AxXy-xxz=xX(y—z) where x,:% Y =— ,z:ﬁ J

:[Tl [SH&] ERE &

4
2,07 21 .
=716 =2 (Taking = common)
a2 P 7{‘_ 1
TTU16 ) T 16 ) 756 8
Gxercise[13
1. Solve the following:-
; 75 s 5 3 2 5
O w5 o =) T
—5 4 (—8) (~14) . f=5) iSE
® 57 @ 7S RN
[—_3] [-_15] o 16} [—d4) : ix[—_ﬂ]
o) |75 )% 16 CUN IR ETS ®  17% 30
[ih{[}il ' .“_“SJKE ;__3] L9 (-15) 18
A T I R i BT I

25



2. Verify that x* v = y*x for the following when

PP gt S L o SE o o

3. Verify that x x (y % z) = (xxy) % z for the following when

i . S g et T3 9
(l'ﬂ.) )"_TJF_ l[l .'j_ 9 ﬁV] x= Svy_g'-z_?
4. Write the reciprocal of each of the following:
2 ok o 3
0 - W @ — i -
508 o [ @ e [T)
® 715) @ )T Gy o
5. Verify that x x (y + z) =x X y + x X z when
U e W
W x=35.¥= 5427 W X=7¥=35.25 75
w 2 14 g
{J.Ll] x_-?1?_ lﬂ’z_j
6. Verify thatx ¥ (y—2z) =x ¥ y—x * Z when
T = S NN PV SRS O
W x=F¥y=3%73 W *x==¥y= 5%
I N S
() x=7 ,},"—9 ,Z=
Name the property of multiplication of rational numbers represented by the follow-
ing statement:
2 3 [ —2
i = = =X —
O 5 415
3 3 3
—_— ] = e——=]wa—
@ 3 B T
5.(3,2) 53,52
{ii1) s 12" 3 g aTg 3 e

26
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8. Multiple Choice Questions :
(i)  Forratonal numbers x, y and z, which of the following is not true :

(@ xxy=yxx (b) xx(y-z)=xxy-xxz
fcg} x-—-y=y-x (d) xx(yxz)=(x=y)xz
5 4 4. [-5
(ii) ]I?K? =‘.‘:r.'><l'"3‘ then which of the following property it holds

(a) Closure (b) Commutative (¢) Associatmve (d) Identity
() The multiphcative identity of rational pumber ‘a’ is

1
@ 1 ®) 0 © - (@-a

) 2
(v) The qtatement ey [_— —l [—] 1 = —] g holds under the property.

(a) Associative of multiplication
(b)  Associative of subtraction
(c)  Distribution of multiplication over addition
(d)  Distribution of multiplication over subtraction
(v)  Wlich of the following number does not have multiplicative inverse?

2
@ 0 (b) -1 © 1 @ —

(vi) Which of the following number is multiplicative inverse ofitself 7
(a) 0 (b) -1 {c) 1 (d) Bothbandc
1.5 Division of Rational Numbers:

In earher classes, we have learnt the division of two fractions. We know the division of fractions
is the inverse of multiplication. The same rule is applicable for the rational mimbers.

da c C
Le. If -I; and E (b, d #0) are two rational numbers such that E # 0, then

L PR W B
e i s

o |

i c a d
Here, E‘ 15 called the dividend, E 15 called the divisor and E‘"F 15 called the quotient.

27



Note : Division by O 1s not defined.

Let's discuss some examples.

Example 1.17 Divide :

2t o Hwld] @ w
TR @ |77 by |7 @ 133 b |26}
N [_—_5 15| 7 21
™ g © 3™
9. 1

3 4
Solution : (1) 10 25 - 0 (Reciprocal of E}

—-El [ l [—8) | . —4]
— |—| = Reciprocal of —
3 N 3

8] 51 ( Sl (o . J
= — Reciprocalof —
() 26 (13) = [ToOPeeRety

( 5y ;5]
—_ e |—| R rocal of —
®) [s] g ) * (Rectprocalol 72

f516 2

| 8) 715 3’}5 3

F oL — lf RampmealufE!
) 15 20 = 45 | 20/

7 20 ?Ifx»?ﬁ

4
15721 B "

28
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Example 1.18 The product of two numbers is —_——. If one of the number is —— then find

27 ° 9
the other.
Solution : Let the other number be x then
[—?} — 14
—_— e R =—
9 | 27

_14) (7

1270719

I
Lz | b

-18

3
Fxample 1.19 By what number should we multiply — 750 that the product may be — _— 40

Solution : Let the required number be x then
[—18 ]

=53

-

{ l%] : ‘
l % (?’
Sk &
Mg 7
L.5.1 Properties of Division of Rational Numbers

*  Closure Property : The division of two rational numbers (divisor # 0) is always a rational
number.

a c
e for any two rational numbers E and E (b.d=0)
c
Such that E # 0 then E— q is always a rational number.
. Y. & 2.9 (-2)x9 -9
eg. (i) 579 ~ T "1‘ == 54 10 is a rational number,

INCINCNENNC LIC I A
: =70 i. = 105 =350 is a rational number.
29



«  Commutative property : The division of rational numbers 1s not commutative.

. . a -2 a_ c G
Le. For any two non-zero rational numbers 5 and d then — -7 = —

a
b'd d b
*  Associative property : The drision of rational numbers 1a not associative.

Le. Forany three non-zero rational numbers.

ae o
b’ g and 7 then
a.cl.e a.fc.e
o al T =% ld f
1.5.2 Properties of Rational Numbers
Properties/Operations Addition Subtraction | Multiplication | Division
Closure v v v v
Commutative v x v X
Associative v ® v ¥
Identit],' v = v w
Inverse v = v %

Example 1.20 Verify x + yv# ¥ + X when

R QO O s PO |
(‘1‘3‘511"4 U‘i) 7‘_13!}7_ 9

Solution: () LHS: x+y =

5) 37 5.3 15
3.[-2) 3 fs] _3x8 _ —is
RHS - ¥+% = IHE T AE T =2~ s
LHS = RHS
Thus, x+y#y+Xx
i = 3T 31 [ 9
(i) LHS: ey = et E E?fl—?
(3)xe =
To1x(-7) 9

30



RH5: yEXx =

LHS # RHS
Thus, x+y#v+x

Solution: LHS: x+(y+2z2) =

RIIS : (x+y)+z

D2 - (22
9 )7\~ 9 )T
(—7)x(—13) 91
93 =
-2 -5
R
’:ﬂ+ 51,4 J—EF“_?+E
| 3 6 | 3 61 1
r ?_J_!’ 5 1 r--z‘i_[ 5
= __.I_'x_ =:_!.___
13)° 16 3] 13) 118,
(2), (18) (220 1
B Ix{—ﬁl 5
PﬁLEﬂ_
3716
( . )
| (=2)x —5’]

= (o ALl &
571 53 15
So, x+{y+2z) # (x+¥y)+2
Gxercise[13
1. Divide:-
2 3 -3 2)
O 53 @ E%WL?i @
(s 3 .
() ['?I by (-3) () T] by (-6) (vi)

o [-16 4
i) |5 by [?]




6.

ith Looking Qutcome

Verify x+ y#y+ x, when

; o5 3 ; i -]

W x=37¥=7 W  x=7Y= 7
==

@ x=—y=7g

Verily x + (y + z) # (x + ¥) + z, when

- S -
(1) x= 15,}?—3,:— (i) x= 1 ,3«—2,2— 6

—8
The product of two rational numbers is 9 If one of the number is = find the

other

The product of two rational numbers is =10, If one of the number is 15, find the
other.

i 15
By what number should T be multiplied so that the produoct is 16 ?

After completion of this chapter, the students are now able to:
Know about number system.
Apply different operations addition subtraction, multiplication and division

of rafional ruimbeis,

Know about the properties of rational mumbers under different operation.

& cAnswer

Exercise 1.1

1 —4 3 = ~23
(i) ED (ii) ETY (1if) 3 (iv) e (v) 30
(vi) ?1 (vﬁ}% (viii) 7

s a @B a2 3
(1) T (it) 5 (111) 03 (iv) 9 (v) 3

2 —18
(vi) 7 (vii)T (viii) O

32



(1) b

(1

=

5
19
M) %6
. 7
W oy
0 o7
-
™) To
0 -

(vi) 2

i
(i1) 56
(i) ¢

(ii) 1
51

119
@ %

(1) Commutative Property

(iv) Associative property
(D)o (1) b (i) a
. 8 .
(1) 15 (1) 16

in =5
{viil) 15
20 —2
9 > 3

(it) Existence of Identity
(v) Distribution over subtraction

... —10
() —

N |
(i) b (iv) a
Exercise 1.2

¢ . 3l
(iii) 3 (V) 75

y M
(v 50
(i) 5 @) _3—0

Exercise 1.3

co: — 100 : 112
799 ) 35
o

(ix) Y (x) P
.9 . —4
Wy Wy
o —3

(v) =

(ivid (v)a
Fxercise 1.4

(vi) d

5 |
(iv) o W3

33

B
(vi) =

47

(v} 1

OF

33
72

4
16 ) :

16

-35
V) —

(1i1) Distribution over addition

L
- (111}?



