OPERATIONS ON RATIONAL NUMBERS

F

| 5.1 INTRODUCTION

L‘ [n this Chﬂpt&“l.'. we shall learn about the operations of addition, subtraction, multi-
Jication and division on rational numbers. We shall also learn about the properties of

~ these opcrations on rational numbers.

5.2 ADDITION OF RATIONAL NUMBERS

In this section, we shall define the operation of addition of rational numbers. The addition
of rational numbers is carried out in the same way as that of addition of fractions which
you have learnt in earlier classes. If two rational numbers are to be added, we first
- express cach onc of them as rational numbers with positive denominator. For addition
purpose, We divide the rational numbers into the following two categories:

52.1 RATIONAL NUMBERS WITH SAME DENOMINATORS
In order to add two rational numbers having the same denominator, we follow the

following steps:

STEPI Obtain the numerators of two given rational numbers and their common
denominator.

STEP II Add the numerators obtained in step I

TEP II1 Write a rational number whose numerator is the sum obtained in step 1I, and

whose denominator is the common denominator of the given rational numbers.

o P r : :
It follows from the above steps that if 7 and ;I_ are two rational numbers with the same

denominator, then
L e L
q q q

ILLUSTRATIVE EXAMPLES

Example1 Add g and 153-

Solution We have,
3,13 _3+13_16 [+ 8+18 =16]
5 5 5 5

Example 2 Add ‘ and :-1—2-

9 9
Solution We have

7,-12_7+(-12) _-b
9

9 9 9

[ 7+(=12) = 5]
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Example 3
Solution

Example 4

Solution

5.2.2 NUMBERS WITH DISTINCT DENOMINATORS

To find the sum of two rational nu
follow the following steps:

STEP I

STEP VI

g an 9
We have,
-5 =17 (-B)+(-17) -22
—_— = = " -5 (.
5t g m 5 [ (0)+‘17)=“22l
4 7
Add '_Tl and il .
4 } .
We first express 17 asa rational number with positive denominatoy.
4 4x(-1) 4
We have, — 7= -1D)x(-1) 11
4 7 -4 7 -4)+7 3
—_— = —— s e— = —
Now, T T*11~ 11 11 1

|
11 1
' |

mbers which do not have the same denominator, y,

l
1
|
Obtain the rational numbers and see whether their denominators are Positive op }
not. If the denominator of onz (or both) of the numbers is negative, re-write it g ‘
that the denominator becomes positive |

|

Obtain the denominators of the rational numbers in step I.
Find the LCM of the denominators obtained in step II.

Express each one of the rational numbers in step I so that the LCM obtained in |
step I1I becomes their common denominator.

Write a rational number whose numerator is equal to the sum of the numerators \
of rational numbers obtained in step IV and denominators as the LCM obtained |
in step III. |

The rational number obtained in step Vis the required sum.

Following examples will illustrate the above procedure.

Example 1

Solution

ILLUSTRATIVE EXAMPLES
5 3
Add E and g ;

Clearly, denominators of the; given numbers are positive.
The L.C.M of denominators 12 and 8 is 24.

5 3
Now, we express — and —

12 g Into forms in which both of them have the sam®
denominator 24.
We have,
5 5x2 10 3 3x3 9

12 12x2 24 2537843 24
5 3 10 9 10+9 19
—_—t —_—s—t — = = —
12 8 24 24 24 24
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Add e d4
Example 2 9 an .
We have, 4 = -
golution ehave, =19
Clearly, denominators of the two rational numbers are positive. We now re—
write them so that they have a common denominator equal to the LCM of the
denominators. LCM of 9 and 1 is 9.
4 4x9 36
We have, 1 1x9 - )
7 7 4 7 36 T+36 43
— 4= =+ = = —
9 9 1 9 9 9 9
3 -5
gxample 3 Add 3 and 12
Solution The denominators of the given rational numbers are 8 and 12 respectively.
The LCM of 8 and 12 is 24.
Now, we rewrite the given rational numbers into forms in which both of them
have the same denominator.
3_3x3_9 -5 _-5x2 _-10
8 8x3 24 12 12x2 24
3 -5_9 (100 _9-10 -1
8 12 24 24 24 24
8 4
Example4 Simplify: —— 15 :5
Solution We have,

+
-15 -3 15 3

8 4 -8 4 [ 8 8x(-1) -8 4 4x(-1) -4}
—_— = — = =—and, —=————=
-15 (-15)x(-1) 15 -3 (-3)x(-1) 3

LCM of 15 and 3 is 15.

Rewriting 3 in the form in which it has denominator 15, we get

—4 —4><5 —20

3 3x5 15
8 4 -8 4
_ =
-15 -3 15 3

8 4 -8 -20 { 4 —20]
= —t—=—+— S F =

-15 3 16 15

8 4 _(-8+(20_-28

= 15 3 15 15

Ex
ample 5 Simplify: S

-26 39
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Soluliorn We have,
7,16 _-7,16 [, 7 _ Tx(-1

TOM of 26 and 39 is 78.

~7 16
Rewriting 28 and ag 10 forms having the same denominator 78, we get

7 _-Tx3_-21 16 16x2 32

26 26x3 78 '39 39x2 78
7 16 -7 16 -21 32 11
+ == — 4 — -~

26 39 26 39 78 78 78

P r )
Remark: If E and S are two rational numbers such that q and s do not have a commep,
factor other than 1, i.e., HCF of q and s is 1, then

P, I PpxXs+rxq

qg s gxs .
|
For example £+i _ 5x13+3x18 _65+54 119 i
P& 187137 18x13 = 232 ~ 234 f
_— —_2+3 _ (=2)x14 +(3x11) _ —-28 + 33 _ 5
11 14 11x14 154 154 !
;
EXERCISE 5.1 ‘
1. Add the following rational numbers:
. =5 3 .. —15 7 o B -4 , 6 -9
(i) > and > (i) 2 and P (iii) 11 and 11 (iv) 13 and 13
2. Add the following rational numbers:
L 3 -3 . 3 o 11 31 -5
(i) 2 and 5 (i) -3and 5 (iii) 57 and 18 (iv) =7 and 8
3. Simplify:
8 -11 -5 7 1 2 .. 8 —4
, 8, -1 o ™ O =,
3+ W) T6* 24 W) =2+ s U T
4. Add and express the sum as a mixed fraction:
-12 43 24 11 -31 -27
n 12 49 o o2t~ o ol —el
O 5 "% W =+ i) &5 * 8
ANSWERS
L2 ’ L =12 i
1. (i) 0 (i) 2 (i) ETH (iv) 13
.3 .. =12 .. 19 . =87
2. () 20 (i) 5 (iii) = (iv) 8
-17 =1 . —13 .. —28
[0} T} (i) 48 (iii) 60 (iv) 57
9 19 13

M 155 (i) g (i) -85
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gBTRACTION OF RATIONAL NUMBERS
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O

57
0 and [ are two rational numbery, then subtracting £ from e means adding additive
#5° ° d b
tive) of = 4o = . The subtraction of * ¢. a_c
invel'“ ¢ (neB? d b m ¢ J from b is written as 5 d
T]’ll]-qr we have
Z’d b | d E Addltnvemverseofdls 7]
ILLUSTRATIVE EXAMPLES
et o ot &
ExamP'e1 Subtra 4 from .
3. -3
Solution The additive inverse of _4; is 7
5 3_5,(3)
6 4 6 4
5_3_5x2 (-3x3_10 -9 _10+(-9)_1
= 574 6x2 4x3 12 12 12 12
-3 -5
Example2 Subtract 3 from -
-3 3
Solution The additive inverse of 5 is 3

)3 iy

-5 (_3]_ (-5)x8+3x7 -40+21 _ -19

= 778 56 56 56
-3 9
Example3 Subtract e from e
: -3 3
Solution The additive inverse of + =
9 (-8)_ 9,8 _09+3x2 946 1o
10 | 5 10 5 10 10 10
9 (-3} 3 e : : e
= T = - [Dividing numerator and denominator by 5]
EXamp|e4 ) -3 , .
The sum of two rational numb 18 is =~ If one of the number is 7= find v
other. ' J
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- -9
Solution Sum of the numbers = B One number = 20
The other number = Sum - One number
-3 (-9 ]
-5 { 20
3 9 {
= —— 4+ — LI
5 20
_ (-3)x4+9x1 _-12+9 -3
) 20 S 20 20
-5 5
Example5 What number should be added to g soas to get 9 ?
. , 5
Solution Sum of the given number and the required number = 9
, -5
Given number = )
Required number = Sum - Given number
_ §+_5_ _ 9x8+5X9 _ 40+45 85
98 72 72 T2
-3 5
Example6 What should be subtracted from o soas to get E?
: . : . -5
Solution Difference of the given number and the required number = ry

(<9)+(-10) _-19

-3
Given number = e
] -3 5
Required number = —-—
4 6
_ =3, -5 _ (-8)x3+(-5)x2
4 6 12

12

12

In order to simplify expressions involving the sum or difference of three or more rational
numbers, we may use the following steps:

Find the LCM of the denominator of all the numbers involved.
Write a rational number whose denominator is the LCM obtained in step I and

STEPI
TEP II

numerator is computed as follows:

Divide the LCM obtained in step I by the denominator of first rational number
and get a quotient. Multiply the numerator of first rational number by .thw
quoitent. Repeat this procedure for all rational numbers. Retain the gWe"

signs of addition and subtraction between the given rational numbers and 8%
an expression involving integers. Simp

lify this expression to get an integer %
the numerator.

V’r’ |
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ations On Rational Numbers
e

Reduce the rational number obtained in step II to the lowest form if it is not

already so. This rational number so obtained is the required rational number.
ing examples will illustrate the above procedure.
7 Simplify

-2 5 -7 5 -5 7

. ——— + Sl gy a— o e ———— c— —

W 3% 6 W Rtk

(i) We have,
-2 5 -7 -2 5 17 [ [
—t——— = —— = T
3 9 6 3 9 6

_—_2+§_:Z_(~2)x6+5x2+7x3_ ~12+10+21 _ -12+31
= 379 6 18 B 18 18
(ii) We have,

5 -5 7T 5 -5 T

—+ = —F—t—
12 18 24 12 18 24

1218 24 72
5 +—_5_1_30+(—20)+(—21)_ 30+(-41) _ -11
= 12718 24 72 T2 72
EXERCISE 5.2
_ Subtract the first rational number from the second in each of the following:
35 =7 4 -2 -9 11 -4
0% % 3573 ) 31 71 ™ 13' 13
. Evaluate each of the following:
.2 3 42 4 -5 . S
375 (i) =773 iy 7727 (iv) —2—5

5 1
. The sum of the two numbers is 5 . If one of the numbers is 5 , find the other.

-1 -12
. The sum of two numbers is —3— . If one of the numbers is T , find the other.

-4
. The sum of two numbers is ? _If one of the numbers is -5, find the other.

-15
. The sum of two rational numbers is —8. If one of the numbers is 7, find the other.

-7 5
- What should be added to 5 Soas to get 9 ?

-5 26
- What number should be added to 7 soastoget 75 ?

-5 -2
- What number should be added to 7 to get 3 ?

_ 19
~ 18

5 ,-5_7 _5x6+(-5)x4+(=T)X3 1. 1M of12, 18 and 24 is 72]
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S 10 ot 21
10. What number should be subtracted from =~ 109% g
3 5
— toget -9
11. What number should be subtracted from = 096t
2 3 -2,
12. What should be addedto[g*‘s“‘ toget 5z
1.1 1 )
13. Whatshou!dbeaddedto[E’fg“'g to get 3
-1
14. What should be subtracted from [Z - 5) toget & ?
15. Simplify:
-3 5 7 .5 L5 7T "2y 2.8
0 5+377 @375t3 @376 3 5 10 7
16. Fillin the blanks:
15
-4 -3 -9 Tl 3 () eet— =4
) ——— = .. (i) —+.. =1 ) — . = (iv)
0) 13726 (i) o5+ (i) g 23
ANSWERS
. 11 — 15
1. (i) 7 (ii) ) (iii) e (iv) 13
1 2 -1 . -23 2 L
2 0) 5 W 5 (i) — ™5 33 + 3
1 -41 103 41 1 -5
5. 3 6. E % ey 8. 23 9. 21 10. 5
11,722 2. = 18 2 g, 2
" 28 "5 " 30 4
W 3 — 3 33
() - (i) 6 (i) 2 (iv) 70 |
-5 -5 34 77 |
16. () 35 (i < (i) g ) 53 |

5.4 MULTIPLICATION OF RATIONAL NUMBERS

In earlier classes, we have learnt how to multiply two fractions. Recall that the product of
two given fractions is a fraction whose numerator is the product of the numerators of the i
given fractions and whose denominator is the product of the denominators of the give? |

fractions. In other words,

Product of their numerators
Product of their denominators

Product of two given fractions =

This rule is also true for the product of rational numbers,
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product of two rational numbers = _Product of their numerators
Product of their denominators
. if _5 and " are any two rational numbers, then
a axe
_.x_ i
b d bxd
ILLUSTRATIVE EXAMPLES
Examp|e1 Multiply:
N R T o A I £ N A P -
(i) 107 (i1) 7 by 5 (iii) [Q*J by4  (iv) ("‘7“) by[‘"gf}
Solution We have,
3.5 3x5 15
(1) —_X— = —_— =
4 17 4x7 28
LB (-4 8x-4 -1
@) 7% 75 7x5 35
-5 -5_4 (-5)x4 -20
- x4 = —X—= =
(iii) [ 9 J 91  oxl 9
36 ;5/ /i’;ﬁ(
- 28 -36 -28 - 36x-
. —_— X -] = X = =16
(1v)(7)( 9] 7 9 x4
1 1
Example2 Simplify:
_8 14 13_-18 -5, 72 S8 o0l
. -5 14 . 10 —10 PPNV : —— X ———
@) - x5 (ii) 6x i (ii) 5 %795 (iv) 9 *gg

Solution (i) We have,
-8 14 _ -8x14 _-8x2 _-16
75 7x5  1x5 5

(i1) We have,

1 -3
13 _-18 _ 18x(-38) _1x-3 _ -3

6 91  @gx91  1xT 7
1 7
(ii1)) We have,

-1 8
-5 72 (Fx¥ _-1x8 _ -8 _ 8

—X = = =
9 -125 gx-125 1x-25 -25 25
1 -25

(iv) We have,

-22 -51 -22 51 [ -51_51

= X—
9 x—88 9 88 -88 88

-1 17
22 51 _ - Mx 51 _ -1x17 _ -17
9 ~-88  9Ixg88 3x4 12
3 4
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Example3 Simplify:

= (15 -35 (-3 47 (9 -10 1
(i) ~18y 200 [y i |5 %r +(,"<"7" ( L
) 8 i 5 2 J ) 3 2)(4
Solution (i) We have,
(216 20 (15_-35
{ x — — —_ PE—
5 8 { h b )

J’x B’]

:T-JGX)O
XA B

(-2x4 X-7| -8 -
X2 (3———|——§——E-—8~(—21)=—8+21=13

Ix1 ) L Ixl ) 1 1

(1) We have.

—'3 4,19 —IOJ (IX3J

= !

27557 s Taxe
3 -2
B —3x;( Fx-10  1x3
Zxﬁ 5x,1 2x 4
-3x2 3%x-2 3 -6 -6 3 -6 -6 -3
= + —— = —t— === — 4+ —+— ‘
I1x5 Ix1 8 5 1 8 5 1 8 |
EXERCISE 5.3 |
1. Multiply: i
7 5 5 (-3 (-2), 5 -3 =5
M) 37 by i) < by( 4 J (ii) =5~ by 33 (iv) 37 by Z4 |
2. Multiply: '
. =5 51 . ~6 =55 . —8 -5 6 -49
) 75 @3t @ 5gbygg W) 705
3. Simplify each of the following and express the result as a rational number in standard form:
-16_14 7 -3 -13 27
) —X— i) =X — _1 vy ——X——
(i) 71 %5 (ii) %28 (iif) x16 (iv) 9" o8
4. Simplify:
2 2 -9 5 13,5
5x= |- -6x= i | x| 2x2
o [-5is)o5 o [Pral{3)
5. Simplify:
13_-15) (7,8),(3,1 3.5\ (9. 4)(5_6
s otk e X — : e = Moy —
0 (gx 2 J (3 5J (5 ZJ ® (11x6J (12x3J+(13x15J
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% = ANSWERS
i
| 0 gg (i) ‘F;; (i) :9%9 (r) Z:; 2. ) 'ji (i %
i (iif) 110 (iv) :67 3 0 -1—352 (i %1 (iii) :—97—6 (iv) g
. 0 .2_ (i) g 5 () -'—53—4- (i —2?87;

55 RECIPFIOCAL OF A NON-ZERO RATIONAL NUMBER

. a b
For every non-zero rational number 5 there exists a rational number E such that

. . . - . . a .
o rational number — is called the multiplicative inverse or reciprocal of + and is
-1

‘ Th
a
. denoted by EJ

rocal of 2= is 2 ; (3" 12
The reciprocal o 12 18 5 le., IZJ 5

|
l ) __'3 ) 7 ‘ _3 -1 7
! The reciprocal of a is —g le, | 7 = =

1. 51_*5 1 -5x1 _
The reciprocal of — 5 1s 5 since ~ X——S = —1—x_—5 = =

1

' NOTE: The reciprocal of 1 is 1 and the reciprocal of -1 is —1. 1 and -1 are the only rational
numbers which are their own reciprocals. No other rational number is its own reciprocal.

Remark: We know that there is no rational number which when multiplied with 0,
gives 1. Therefore, rational number 0 has no reciprocal or multiplicative

inverse.
ILLUSTRATION 1 Write the reciprocal of each of the following rational numbers:
: " iy o . =1
(i) 7 (i) -11 (ii1) 5 (iv) 15

. 1 _ 1
Solution (i) Reciprocal of 7is 7 ie, 7 12 7

1

-1
(ii) Reciprocal of -11is —77 Le., (-11)" =

-11

| - 2. 5. (2] .2
(iii) Reciprocal of Fisgles |5 5

: 715 (=7Y _ 15
! (iv) Reciprocal of 1 s 7 le, .—13 =
| -3 -1

Y
| LUSTRATION 2 Find the reciprocal of : 5 X7
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Solution We have,

;L-'?‘j? )7 21
8§ 13 8x13 104

3 ¢
The reciprocal of  x (‘ = Reciproeal of 41 - 104
813 104 21

5.6 DIVISION OF RATIONAL NUMBERS

In chapter 2, we have learnt how to divide a fraction by another fraction. Recall that
division of fractions is the mverse of multiplication. In case of rational number alg,
division is the inverse of multiplication as defined below: '
DIVISION If x and v are two rational numbers

such that y + 0, then the result of dividing x
by v is the rational number obtained on

multiplying x by the reciprocal of y.

_ 1
When x 1s divided by v, we write 1 - v. Thus,x +y = x x —

a L _ ¢
lf—g and - are two rational numbers such that d 2 0, then i
¢, a d
x <
d | b ¢
DIVIDEND The number to be dicided is called the dividend.

[ 2N~

b d

I
DIVISOR The number which dicides the dividend is called the divisor. i

QUOTIENT When ditudend is divided by the divisor, the result of the division is called the
quotient.

a .. ¢ a . ¢ . e a,c_a d.
If p i divided by 4 then p s the dividend, g s the divisor and b b x . s the
quotient. I
NOTE: It should be noted that division by 0 is not defined. ;
ILLUSTRATIVE EXAMPLES i
3. 4 B 4 -16. 4 . -8 3 i
S PP 3 .2 * N = — by — |
Example1 Divide: (i) - by 2 (i) g by 3 (i) 3 by 3 (iv) 13 Y 56

Solution We have,




lions on Ratior 1l Numbey o

2 3 2 . |
y [} - «¥) b ¥ d‘l [T N
(iv) q 96 i3 “ ; " x 2 _ 16

133 1 x4 9

E“mp'ez The product of two ratig 4 numbers ;4 20

A 14
Y If one of the numbers is | find
the other. -

- We have,
Solution

-28 ‘
Product of two numbers = i One number — 14
S 27

So, the other number ; ng the product by the given

number.
Other number

s obtained by divid;

2 1
_-28 14 _ 28 27 -28x27 (28 o) -(2x1) _9
8L 27 Bl 14 Bix14 = slxiqd - 3x1 3

5
Example3 By what number should we multiply _}_, , 80 that the product may be TR
-14

3
Solution We have, Product of two numbers = 1—2- One number = 14

The other number

5.8 _5 -l4_ 5x(-14) -(5x,14 ~(5x7) 35

12 -14 12 3 12x3 mxa 6x3 18
EXERCISE 5.4
| L. Divide
: 1 . -5 I -7 -21
(i) 1by 2 (i) 5by-7— (1ii) Y by g (iv) ry by — 16
=7 -3 -7
(v) —by 64 (vi) Oby (vii) — by 6 (viii) —byl—z-
2 Find the value and express as a ratlonal number in standard form:
02,2 10  -35 (-8) 40
i) = = i) — = — ) =6 | — | (iv) — + (-20)
T Wy sy i \17 98
3.

i The Product of two rational numbers is 15. If one of the numbers is -10, find the other.

. -8 . =
; The Product of two rational numbers is e If one of the numbers is E , find the
Other,

1 -23
By What number should we multiply 3 so that the product may be ¢

9

-15 -3 o
By what number should we multiply —= 28 so that the product may be 7

b
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_8 0
By what number should we multiply 3 5° that the product may be 247

~1

2
8. By what number should _73 be multiplied in order to produce 5?

9. Find (x+ y) =(x - y), if
2 2 . -1
(1) -1'=§, y=g (ii) .r=g, y=—2— (111) sz’ y=~3—

2 3 .
10. The cost of 75 metres of rope is ¥ 121. Find its cost per metre.

1
11. The cost of 25 metres of cloth is ¥ 75%. Find the cost of cloth per metre.

—33 -11
12. By what number should —— be divided to get Ve ?

16
-31 -1

. . -13 12
13. Divide the sum of 3 and - by the product of 7 and DR

65 8
14. Divide the sum of 12 and 3 by their difference.

15. If 24 trousers of equal size can be prepared in 54 metres of cloth, what length of cloth |
is required for each trouser? |

ANSWERS
L @2 i) -7 (i) = (v) = w =8 (vi) 0
3 3 9

(Vi) = (vidl) = 2 () = i = i) 2L i) =~

8 7 13 w7 4 49

3. @) =2 . 2 5 a9 6. = 7. —39 5 =3
2 3 3 3 9 |
9. G _—;§ (i) -9 (iii) % 10. %1—3—; 11. :323 12. %
13. = 14. ol 15. 9 metres. ?
5 33 4 :

5.7 INSERTION OF RATIONAL NUMBERS BETWEEN TWO GIVEN RATIONAL NUMBERS

In class VI, we have learnt about integers and properties of various operations on then;.)
We have learnt that between two non—consecutive integers m and n there are (m —n —Ie
integers. However, there is no integer between two consecutive integers. For examg: ‘

between — 9 and 4 there are 4 — (-9) -1 = 12 integers, namely, - 8 ~7- 6 —5,— 4, - 3, —tvéo
1, 0, 1, 2 and 3 but there is no integer between 4 and 5. Thus, we find that between

given integers there may or may not lie any integer.
any |

In this section, we shall see that between any two rational numbers infinitely I the
rational numbers can be inserted. This property of rational numbers is known as

dense property. .
. . . . IS:
Let us now try to find some rational numbers lying between two given rational numb®

-2 3 |

say between 5 and 5
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Op&f a

2 == 3
d-1 — =
an 5 lie between 5 and 5

o

b

O =

-1
. b _—
e four rational numbers 5

T

‘ . -2 3
quired’ we can insert more rational numbers between 5 and - by the technique as

if ré =

dis cussed below.

The rational numbers 5 and 5 can also be written as _5 0 and 20 respectively.
19 <18 0 1 29 23

Clearlys 50 50 " 507 50° " 50 € rational numbers between 5 and 5

The total number of these rational numbers is same as the number of integers between
_90and 30,1.e., 30-(-20)-1 = 49.

- by re-writing — d 3 Ll 200 w insert

Similarly, DYy g » an 5 8 o5 and oo, we can
. -2 3
300-(-200)—1 = 499 rational numbers between 5 and 5
. . . . —2 3
Continuing in this manner, we can insert as many rational numbers between —5— and g as
we wish.
ILLUSTRATIVE EXAMPLES
] -3 8

Example1 Insert 10 rational numbers between 11 and 11

Solution We know that
-3 <-2<-1<0<1<2<3<4<b5<6<T<38
-3 -2 -1 0 1 2(3 4 5 6 7 8

e — C— K — € — e & — o — K — & —
11 11 11 11 11 11 11 11 11 11 11 11
- 8
Hence, 10 rational numbers between 11 and 11 are :
210 123 456 .7
117117 117117 117117 117 117 11 11
Examp| . - 9
Ple2 TInsert 100 rational numbers between ') and TS
Solution We have
-3 _ -3x10 _-30 d 9 _ 9x10 _ 90
13~ 13x10 130 "% 13 T 13x10 ~ 130
We know that
-30 < -29 < -28 < ...... -1<0<1<2<3«<.... < 70
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0 12 70
=30 -2 -28 -1 O <<l
= 130 130 “q30 S T30 T 130 130 130 130
‘ ‘ g -0 409 _ 90
Hence, 100 rational numbers between 13 =130 13~ 130 '
-29 28 -too 1t 1
130" 130" 777 130" 1307 130" 77 130
EXERCISE 5.5
o -4 3
1. Find six rational numbers between 3 and 3
\ : 7 -4
2. Find 10 rational numbers between 3 and TR

3. State true or false:

(i) Between any two distinct integers there is always an integer.
(i) Between any two distinct rational numbers there is always a rational number.
(i) Between any two distinct rational numbers there are infinitely many rational numbers,

ANSWERS
; 23 -2 -1012 =3 -2-10 123 45 6
" 8 8 88 88 2 13 13" 13" 13" 13" 13" 13" 13’ 13" 13
. () F (i) T (iii)y T
OBJECTIVE TYPE QUESTIONS

Mark the correct alternative in each of the following:

-7
1. What should be added to ) toget2?

@ o &) 0 = 0 2

-2 4
2. What should be subtracted from — toget 5 ?

22 -2 15 15
. -3,
3. Reciprocal of Vil
3 4 -4
@ 7 b) 3 () = (d) None of these
4
4. The multiplicative inverse of 5 is
4 5 5 -5
@ -3 ®) 5 © = @ —
1 - :_E =
5 = 7
2 5 2
= ) < (c) -= all
@ 7 7 7 @ 3




\

tional Numbers
jonsonAa
=
- 5 + ? — "1
6. 13
8 -8
@ 13 (b) 13
3.
7. 075
5
(@) 0 ® 3
3‘23*4:7
-11 1
(@ 7 b) —

9. Ifthe product of two non-zero rational numbers is 1, then they are

(a) additive inverse of each other

(c) reciprocal of each other

W.HWPmdmﬂ3;X1§x1ngl

6 5 11
8 4
(@) 53 (b) 5S¢
-7 (-8
“-E‘(EJ‘
239 29
(@ ~7g95 (6) Tg5
.1_
12, 17-5_
1
(@) 3 (b) 3
m.pa+(_§)=
5
(@ ¢ (b) —%
14, ”%+%=1,thenx=
3
15, 9.7 -2
4 ¢ 37
3
g ® -3

is equal to

i A T e et

5.17

——
o
N
;| w

45

(c) >

(d)

18
13

(b) multiplicative inverse of each other

(d) both (b)and(c)

(c) 8%

29
195

-7

© 3

(d)

(d)

(d)

(d)

None of these

12



5.18

Mathematlc%%\”
ANSWSERS
1. @ 2. (b) 3. (c) 4. (c) 5. (d) 6. (b) 7. (a)
8. (b) 9. (d) 10. (c) 11. (d) 12. (b) 13. (c) 14. (b)
15. (a)

l
1

|
|
-

THINGS TO REMEMBER

1. Forany two rational numbers P and L, we define :

9 g g

2. For any two rational numbers P and é to find L

rational numbers having denominator equal to the LCM of q and s and then they are added.

r . r
3. Forany two rational numbers g and g , we have ‘-g -5 —§+ (negat/ve of “J

r
4. For any two rational numbers gand 3’ we have
P I _Pxr
q s Qgxs

-1

5. Thereciprocal of a non-zero rational number p is g and we write (EJ

T |

6. Forany two rational numbers Band L(# 0), we have
q s

Qo
n~
Qo
~|®n

r
N r first we convert P and — to equivalen;
q s qa »
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