Chapter 5

Operations on Rational Numbers

Introduction
Addition of Rational Numbers

There are two cases:

Case 1: If the rational numbers have same denominators, then we will add as foIIows:f +§ =

Case 2: If the rational numbers have different denominators, then first we will make the
denominator positive and then make the denominations same by taking their LCM and then add
using case 1.

Examples

Example 1: Add % andls—3

Solution: We can see that denominators of both rational numbers are same.

3 13 3+13 16
Thus, we have = + — = ==
5 5 5 5

Example 2: Add %and _712

Solution: We can see that denominators of both rational numbers are same.

_74(-12) _ 7-12

7 —-12
Thus, we have - + —
9 9 9 9

= %5 (since (+, -) = - and minus sigh comes with the

solution because greater number is subtracted from smaller one)




Example 3: Add %5 and _T”

Solution: We can see that denominators of both rational numbers are same.

-17 _ —54(=17) _ —5-17 _
9 9 - 9 T

Thus, we have %5 + _Tzz (since (-, -) = + but minus sign comes with

the answer)
4 7
Example 4: Add — and —
-11 11
Solution: Firstly, we will make denominator positive in _in as follows:

A axEy 4 inlvi 3
T T (Multiplying each term by -1)

Now, we can see that denominators of both rational numbers are same.

—4+7

—4 7
Thus, we have — + — =
11 11 11

= = (since (-, +) = -)

Example 5: Add > and>
12 8

Solution: We can see that denominators in both the rational numbers are different thus, we will
make them same by taking their LCM as follows:

Now, LCM of (12 and 8) is 24 and we will make 24 as denominator in both rational numbers.

5 _ 5x2 _ 10 ..
Thus, we have == e (Multiplying each term by 2)

2 =323 _ % (Multiplying each term by 3)

T 8x3
Now, we add them as follows:

10 9 10+9 19
24 24 24 24

Example 6: Add %and 4
Solution: We have gand%

We can see that denominators in both the rational numbers are different thus, we will make them
same by taking their LCM as follows:




Now, LCM of (9 and 1) is 9 and we will make 9 as denominator in both rational numbers.

Thus, we have g = 7—X1 = g (Multiplying each term by 1)

99X

22 = 2° (Multiplying each term by 9)

1x9 9

Now, we add them as follows:

7 36 7+36 43
> -4 —=—=—
9 9 9 9

Example 7: Add 2and =
8 12

Solution: We can see that denominators in both the rational numbers are different thus, we will
make them same by taking their LCM as follows:

Now, LCM of (8 and 12) is 24 and we will make 24 as denominator in both rational numbers.

3_3x3_ 9 Lo
Thus, we have ST oG (Multiplying each term by 3)

-5 _ —5x2
12 12x2

= _2—140 (Multiplying each term by 2)

Now, we add them as follows:

-10 9+(-10 9-10 -1, . . . .
Z10 _(10) 910 (since (+, -) = - and minus sign comes with the answer
24 24 24 24

because greater number is subtracted from smaller one)

. rC Vs
Example 8: Add — + —
Solution: Firstly, we will make denominator positive as follows:

8 _ 8x(hH _ I_: (Multiplying each term by -1)

-15  -15%X(-1)

4 ax(-1) _ ‘?4 (Multiplying each term by -1)

-3 -3x(-1)

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (15 and 3) is 15 and we will make 15 as denominator in both rational numbers.

-8 _ —8x1 _ -8 s
Thus, we have TERET T (Multiplying each term by 1)




-4 _ —4x5 _ -20 i .
< = 5.5 = 75 (Multiplying each term by 5)

Now, we add them as follows:

_ —8+(-20) _ —8-20 _
- 15 - 15

-8 -20 -28 , . . . .
=+ oy (since (-, -) = + but minus sign comes with the answer)

. 7 416
Example 9: Add e 139
Solution: Firstly, we will make denominator positive in _L% as follows:

7 _ 7X(-1) -7 . . _
26 = Do)~ 76 (Multiplying each term by -1)

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (26 and 39) is 78 and we will make 78 as denominator in both rational numbers.

-7  =7x3 =21 Lo
Thus, we have e T e " s (Multiplying each term by 3)
16 _ 16x2
39 39x2

= % (Multiplying each term by 2)

Now, we add them as follows:

__-21

—21+32 11
=> — = &
78

32
+—= =
78 78 78

Exercise 5.1

Question 1 — Add the following rational numbers:

(i) > and

Solution: We can see that denominators of both rational numbers are same.

—5+3

-5 3
Thus, we have — + = =
7 7 7

-2 . . . .
=— (since (+, -) = - and minus sign comes with the answer

because greater number is subtracted from smaller one)




(ii) _Tlsand%

Solution: We can see that denominators of both rational numbers are same.

-15+7 _ -8

Thus, we have —T15 +Z == - = 2 (since (+, -) = - and minus sign comes with the

answer because greater number is subtracted from smaller one)
...\ —8 -4
(iii)) — and —
11 11
Solution: We can see that denominators of both rational numbers are same.

-8—4

-8 —4
Thus, we have — + — =
11 11 11

= % (since (-, -) = + but minus sign comes with the answer)
- 6 -9
(iv) 5 andﬁ

Solution: We can see that denominators of both rational numbers are same.

6 -9 6+(—9 6—9 -3, - . . .
Thus, we have — 4+ — = 9 69 _ 23 (since (-, +) = - and minus sign comes with the
13 13 13 13 13

answer because greater number is subtracted from smaller one)

Question 2 — Add the following rational numbers:
~ 3 -3
(I) 2 and 5

Solution: We can see that denominators in both the rational numbers are different thus, we will
make them same by taking their LCM as follows:

Now, LCM of (4 and 5) is 20 and we will make 20 as denominator in both rational numbers.

3 _3x5 _ 15 Lo
Thus, we have T T e 20 (Multiplying each term by 5)

S _2—102 (Multiplying each term by 4)

5 5X4
Now, we add them as follows:

15 -1z _ 15+(-12) _15-12 _ 3 (since (+, -) =-)
- >0 20 20 20

=>




(i) ~3and

Solution: We can write —3 = -

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (1 and 5) is 5 and we will make 5 as denominator in both rational numbers.

Thus, we have _T3 = _13:55 = —T15 (Multiplying each term by 5)

3 _ m _ E i ]
<= = : (Multiplying each term by 1)

Now, we add them as follows:

-15 3 —-15+3

-12 , . . . .
=>—t=—— = (since (+, -) = - and minus sign comes with the answer because greater

number is subtracted from smaller one)
caey —7 11
(ili)) —and =
27 18

Solution: Now, we can see that denominators in both the rational numbers are different thus, we
will make them same by taking their LCM as follows:

Now, LCM of (27 and 18) is 54 and we will make 54 as denominator in both rational numbers.

-7 572 _ —14 T
Thus, we have 7 i (Multiplying each term by 2)

11 _ 11x3
18~ 18x3

= g (Multiplying each term by 3)

Now, we add them as follows:

14 33 _ 14433 _ 19
54 54 54 54

. 31 -5
(IV) _—4 and ?

. . . . . . 31
Solution: Firstly, we will make denominator positive in =as follows:

31 _ 31x(-1) _
-4 —4x(-1)

_731 (Multiplying each term by -1)




Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (4 and 8) is 8 and we will make 8 as denominator in both rational numbers.

—-31 _ —-31X2 _ —62

Thus, we have W T oo T s (Multiplying each term by 2)

=% = 222 — 2% (Multiplying each term by 1)

8 8X1 8
Now, we add them as follows:

-5 —62+(=5 —-62-5 -67 , - . . .
- = J;( ) = T (since (-, -) = + but minus sign comes with the answer)

Question 3 — Simplify:
.\ 8 -11
W5+

Solution: We can see that denominators in both the rational numbers are different thus, we will

make them same by taking their LCM as follows:

Now, LCM of (9 and 6) is 18 and we will make 18 as denominator in both rational numbers.

Thus, we have g = % = g (Multiplying each term by 2)

“H TS o _1—?: (Multiplying each term by 3)

6 6X3
Now, we add them as follows:

16 -33 16+(—33 16—33 -17 , . . . .
=> 164 238 _16+033) = —- (since (-, +) = - and minus sign comes with the answer
18 18 18 18 18

because greater number is subtracted from smaller one)

..y =5 7
(II) E + ﬁ

Solution: We can see that denominators in both the rational numbers are different thus, we will

make them same by taking their LCM as follows:

Now, LCM of (16 and 24) is 48 and we will make 48 as denominator in both rational numbers.

-5 _ -5x3 _ -15 A
Thus, we have e T 1o " s (Multiplying each term by 3)




~ = Z= = = (Multiplying each term by 2)

24 24x2
Now, we add them as follows:

-15 14 —-15+14 -1, . . . .
et T T T n (since (-, +) = - and minus sign comes with the answer because

greater number is subtracted from smaller one)

e 1 2
(1) 3 + s

Solution: Firstly, we will make denominator positive as follows:

L xeEy inlvi 3
T T~ 12 (Multiplying each term by -1)

2 2x(=1) _ -2 L i
5T Tl T s (Multiplying each term by -1)

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (12 and 15) is 60 and we will make 60 as denominator in both rational numbers.

—-1x5

-1
Thus, we have — =
12 12X5

= ;—s (Multiplying each term by 5)

2o ;—s (Multiplying each term by 4)

15 15%x4
Now, we add them as follows:

-5 , -8 _ -5+(-8) _ -5-8
60 60 60 60

= _6—103 (since (-, -) = + but minus sign comes with the answer)

. -8 -4
0V)1;'+'E7

Solution: We can see that denominators in both the rational numbers are different thus, we will

make them same by taking their LCM as follows:

Now, LCM of (19 and 57) is 57 and we will make 57 as denominator in both rational numbers.

-8 _ —8x3 _ -24 s
Thus, we have 5 1o " o (Multiplying each term by 3)

L ;—: (Multiplying each term by 1)

57 57x1




Now, we add them as follows:

—24
57

the answer)

-4 —24+(—4 —24+(—4 —24—-4 —-28 , . f . .
+—== Y - Y - = — (since (-, -) = + but minus sign comes with
57 57 57 57 7

=>

Question 4 — Add and express the sum as a mixed fraction:

Solution: We can see that denominators in both the rational numbers are different thus, we will
make them same by taking their LCM as follows:

Now, LCM of (5 and 10) is 10 and we will make 10 as denominator in both rational numbers.

—12X2

-12
Thus, we have — =
5 5%2

= _1—204 (Multiplying each term by 2)
43 _ 43x1
10~ 10x1

= % (Multiplying each term by 1)

Now, we add them as follows:

S T24 43 24443 19 . 9

10 10 10 10 10

.\ 24 11
W7+

Solution: We can see that denominators in both the rational numbers are different thus, we will

make them same by taking their LCM as follows:

Now, LCM of (7 and 4) is 28 and we will make 28 as denominator in both rational numbers.

24 _ 24x4 _ 96 L
Thus, we have T T 8 (Multiplying each term by 4)

i L _2—787 (Multiplying each term by 7)

4 4X7
Now, we add them as follows:

—5 96 | =77 _ 96+(=77) _ 96-77 _ 19
28 ' 28 28 28 28




...y —31 -27
(i) ==+

Solution: We can see that denominators in both the rational numbers are different thus, we will
make them same by taking their LCM as follows:

Now, LCM of (6 and 8) is 24 and we will make 24 as denominator in both rational numbers.

-31 _ -31x4 _ —124

Thus, we have T Toa = o (Multiplying each term by 4)

—-27 _ —27x3 _ -81 . .
- = o = 2. (Multiplying each term by 3)

Now, we add them as follows:

—124 | —81 _ —124+(-81) _ —124-81 _ —205
24 24 28 T 24 T 24

with the answer)

=>

13 . f .
= _8Z (since (-, -) = + but minus sign comes

Subtraction of rational numbers: Let %and% are two rational numbers then subtraction of%

from = is expressed as: = — =,
b b d

We can also write it as% — 2 = % + (_76) where f is the additive inverse of%

Examples

Example 1 — Subtract % from z

i o 5 3
Solution: We can write it as: = — -

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (6 and 4) is 12 and we will make 12 as denominator in both rational numbers.

5 5%x2
Thus, we have = = —
6 6X2

= g (Multiplying each term by 2)

= 2 = 2 (Multiplying each term by 3)

3
4 4X

Now, we subtract them as follows:




Example 2 — Subtract _?Sfrom_Ts

Solution: We can write it as: _75 - % = _75 + % (Since (-, -=+))

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (7 and 8) is 56 and we will make 56 as denominator in both rational numbers.

B - L
Thus, we have —> = 7:88 = f (Multiplying each term by 8)

3 _3x7 _21 Lo
- == = (Multiplying each term by 7)

Now, we solve as follows:

3 —40 21
-_— =4 — =
8 56 56

-40+21 _

-5 -19 , . . . .
=>—+ s (since (-, +) = - and minus sign comes with the answer

because greater number is subtracted from smaller one)
Example 3 — Subtract _?Sfromf—o

Solution: We can write it as; — — &2 = 2 4.2 (Since (-, - = 1))
10 5 10 5

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (10 and 5) is 10 and we will make 10 as denominator in both rational numbers.

9 9x1
Thus, we have — =
10 10X1

= 19—0 (Multiplying each term by 1)

= 22 = 2 (Multiplying each term by 2)

" sx
Now, we solve as follows:

9 3 9 6 9+6 15 3
=->— 4t =4 —=—=—=-
10 5 10 10 10 10 2




Example 4 — The sum of two rational numbers is_T?’. If one of the numbers isg, find the

other.

Solution: Let the other number be ‘x’

It is given that one number = ;—z

. -3
Sum of two rational numbers = -

= 2 — 3s;j .=
=X - o= (Since (+, )

-3 9
5 20

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (5 and 20) is 20 and we will make 20 as denominator in both rational numbers.

Thus, we have _?3 = _53;;4 = _2—102 (Multiplying each term by 4)

2 =2t 29—0 (Multiplying each term by 1)

20 20x1
Now, we solve as follows:

-1249 -3, . : : ;
= T (since (-, +) = - and minus sign comes with the answer because greater

number is subtracted from smaller one)

Therefore, other number = ;—s

Example 5 — What number should be added to _?5 S0 as to get;s?

Solution: Let the required number be ‘x’

Then according to question, we have




:>_—5+x=E
8 9
5 -5 .
=>x =7~ (7) (Since (-, - = +))
==>x=-+

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (9 and 8) is 72 and we will make 72 as denominator in both rational numbers.

5 5 . .
Thus, we have 5= £ = ‘;—g (Multiplying each term by 8)

2 = 22 = 2 (Multiplying each term by 9)

T 8x9
Now, we solve as follows:

5 5 40 45 40+45 85
==>Sx=-4-=—4+—= = —
9 8 72 72 72 72

H 85
Therefore, required number = -

Example 6 — What should be subtracted from _73 S0 as to get g?

Solution: Let the required number be ‘x’

Then according to question, we have

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (4 and 6) is 12 and we will make 12 as denominator in both rational numbers.

Thus, we have _73 =262 (Multiplying each term by 3)

4X3 12




Z = 5x2 _ — (Multiplying each term by 2)

T 6x2
Now, we solve as follows:

5_ -9 10 _ -9-10 _ -19

12~ 12 12

. -19
Therefore, required number = -

Example 7 — Simplify:

N—2 5 =7
W3+5-%

Solution: We can write it as: _?2 + g + g (Since (-, - =+))

Now, we can see that denominators in all the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (3, 9 and 6) is 18 and we will make 18 as denominator in all rational numbers.

Thus, we have _?2 = _;x: = _1—182 (Multiplying each term by 6)

5_5xz2_ 10 -
> = —— = (Multiplying each term by 2)
_7x3

% x5 - i—; (Multiplying each term by 3)

e
Now, we solve as follows:

—12410421 _ —12431 _ 19
18 T 18 18

-12 10 21
=——+—+==
18 18 18

7
12 8 24

(Since (+, - =-))

Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (12, 18 and 24) is 72 and we will make 72 as denominator in all rational numbers.




5 5X6 30 f .
Thus, we have B e (Multiplying each term by 6)
_ 5x4
18x4

= % (Multiplying each term by 4)

7X3
24X3

= % (Multiplying each term by 3)

Now, we solve as follows:

-11 . . .
— (since (-, +) = - and minus sign comes
72 72 72 72

with the answer because greater number is subtracted from smaller one)
Exercise 5.2

Question 1 — Subtract the first rational number from the second in each of the following:

Ok

. . 5 3
Solution: We will solve: e

Here, denominators of both rational numbers are same, thus we solve it as follows:

= - —_ - = = - =
8

3 5-3
8 8 8

1
4

W55

Solution: We will solve: £ -2 =247 (Since (-, - =+))
9 9 9 9

Here, denominators of both rational numbers are same, thus we solve it as follows:

4 7 4+7 11
:>—+—:—:—
9 9 9 9

oy =2 =9
(i) FTRETH

@ =224 2 (since (-, - = +)

. . -9
Solution: We will solve: — —
11 11 11

Here, denominators of both rational numbers are same, thus we solve it as follows:




-7 . . . .
=0 (since (-, +) = - and minus sign comes with the answer because greater

number is subtracted from smaller one)

. 11 -4
OV)IE'IE

. . —4 11 —4 11
Solution: We will solve; ———=———
13 13 13 13

Here, denominators of hoth rational numbers are same, thus we solve it as follows:

11 -4-11 -15 , . f f .
ST n T3 (since (-, -) = + but minus sign comes with the answer)

Question 2 — Evaluate each of the following:

Solution: Here, we can see that denominators in both the rational numbers are different thus, we
will make them same by taking their LCM as follows:

Now, LCM of (3 and 5) is 15 and we will make 15 as denominator in both rational numbers.

2 _ 2x5 _ 10 Lo
Thus, we have e — (Multiplying each term by 5)

338 _ % (Multiplying each term by 3)

5  5x3
Now, we solve as follows:

2 3 _10 9
=z _Z_=_ =
3

5 15 15
4 2
ih=7-3

Solution: We can write = = 2D _ 22
-3 -3x(-1) 3

Then, we have: _74 - _?2 = _74 + g (Since (-, - = +))

Here, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:




Now, LCM of (7 and 3) is 21 and we will make 21 as denominator in both rational numbers.

Thus, we have _74 = _74723 = _2—112 (Multiplying each term by 3)

= =% = 2 (Multiplying each term by 7)

3X
Now, we solve as follows:

14 _ —-12+14 _ 2

21 21 21
o 4 -5
(i) P

Solution: We can write =2 = =2XtD _ 3
7 —7x(-1) 7

4 5
Then, we have: i

Here, we can see that denominators in both the rational numbers are same thus, we will solve this
as follows:

4-5 -1, . . . 4
- = (since (-, +) = - and minus sign comes with the answer because greater

number is subtracted from smaller one)

(iv) -2 -3

Solution: We can write —2 = _TZ

-2 5
Then, we have: ~

Here, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (1 and 9) is 9 and we will make 9 as denominator in both rational numbers.

Thus, we have _TZ = _12XX99 = _Tls (Multiplying each term by 9)

=21 _ g (Multiplying each term by 1)

9x1

Now, we solve as follows:




9_

Question 3 — The sum of the two numbers is;s. If one of the numbers is;l, find the other.

Solution: Let the other number be ‘x’

It is given that one number = §

. 5
Sum of two rational numbers = =

9
1 5
:>x+(—)=—
3 9
==>x = —

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (3 and 9) is 9 and we will make 9 as denominator in both rational numbers.

Thus, we have § = ? = % (Multiplying each term by 3)

X3

g =1 _ g (Multiplying each term by 1)

9x1
Now, we solve as follows:

5-3 2
=S === — = -
9 9

Therefore, other number = %

Question 4 — The sum of the two numbers is_?l. If one of the numbers is_le, find the other.

Solution: Let the other number be ‘x’

It is given that one number = %2

. 1
Sum of two rational numbers = 5




-1 . -
; —?(Smce (+,-=-)
:>X=_—1+E
3 3

Now, we can see that denominators in both the rational numbers are same thus, we will solve as

follows:

-1 12 -1+12 11
=S x=—4—= = —
3 3 3 3

Therefore, other number = 13—1

Question 5 — The sum of the two numbers is_f. If one of the numbers is -5, find the other.

Solution: Let the other number be ‘x’

It is given that one number = —5

. —4
Sum of two rational numbers = 5

=>x+(-5) ==

=>x—5 =_?4(Since (+,-=)

>x=—45="42
3 3 1

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (3 and 1) is 3 and we will make 3 as denominator in both rational numbers.

—4x1

-4
Thus, we have — =
3 3x1

= _?4 (Multiplying each term by 1)

; =2 — I (Multiplying each term by 3)

1x3 3

Now, we solve as follows:




3 3

_ —4+15 _ 11

Therefore, other number = 13—1
Question 6 — The sum of two rational numbers is -8. If one of the numbers is_Tl‘r’, find the
other.

Solution: Let the other number be ‘x’

It is given that one number = 75

Sum of two rational numbers = -8

=y — 175 = —8 (Since (+, - =-))

15 -8 15
7 1 7

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (1 and 7) is 7 and we will make 7 as denominator in both rational numbers.

15x1

15
Thus, we have = =
7 7X1

= 1—75 (Multiplying each term by 1)

L _756 (Multiplying each term by 7)

1 1X7
Now, we solve as follows:

-8 15 -56 15 —-56+15 —41
1 7 7 7 7 7

Therefore, other number = %“1




Question 7 — What should be added to %7 SO as to get;s?

Solution: Let the required number be ‘x’

Then according to question, we have
=> _—7 +x = E
8 9
5 -7 .
=>x =7~ (7) (Since (-, - = +))
==>x=-+4+

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (9 and 8) is 72 and we will make 72 as denominator in both rational numbers.

5 5 . .
Thus, we have 5= £ = % (Multiplying each term by 8)

l= 72 = £ (Multiplying each term by 9)

T 8x9 72
Now, we solve as follows:

7 40 63 40+45 103
==>Sx=-4-=—4+—= =
8 72 72 72 72

: 103
Therefore, required number = —

Question 8 — What number should be added to ;—f S0 as to get%?

Solution: Let the required number be ‘x’

Then according to question, we have

-5 26
=>—+x =
11 33

=>x =2 — (1) (Since (-, - = +))




Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (33 and 11) is 33 and we will make 33 as denominator in both rational numbers.

26X1

26 26 - .
Thus, we have =3 (Multiplying each term by 1)

S 538 g (Multiplying each term by 3)

11~ 11x3
Now, we solve as follows:

26 , 15 _ 26415 _ 41
- ~ 33 33

: 41
Therefore, required number = =

Question 9 — What number should be added to _75 to get_s—z?

Solution: Let the required number be ‘x’

Then according to question, we have

:>-:E-+-x = —
7 3
-2 =5\ /c:
=>x =~ —(3) (Since (-, - = +))
=>x=2+
3

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (3 and 7) is 21 and we will make 21 as denominator in both rational numbers.

-2 -2 - . .
Thus, we have 5 = 3XX77 = f (Multiplying each term by 7)

5 _5x3 _ 15

(Multiplying each term by 3)

7X3 21




Now, we solve as follows:

-14

-14+15 _ 1
21 -

15
+== —
21

-2 5
=S x=—+4+-=
3 7 21 21

. 1
Therefore, required number = 1

Question 10 — What number should be subtracted from _?5 to getgs?

Solution: Let the required number be ‘x’

Then according to question, we have

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (3 and 6) is 6 and we will make 6 as denominator in both rational numbers.

-5x2 _

Thus, we have _?5 e _710 (Multiplying each term by 2)

5 5x1 5 . .
Pl (Multiplying each term by 1)
Now, we solve as follows:

-5 5 _-10 5 _ -10-5 _ -15 _ -5

S =E———-=—— = —_— i

3 6 6 6 6 -

. -5
Therefore, required number = >

Question 11 — What number should be subtracted from %to getz?

Solution: Let the required number be ‘x’

Then according to question, we have

3 5
=S —-—x =-
7 4




Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (7 and 4) is 28 and we will make 28 as denominator in both rational numbers.

3 3xX4 12 . .
Thus, we have > = 7—; = — (Multiplying each term by 4)

5537 % (Multiplying each term by 7)

4 ax7
Now, we solve as follows:

3 5 12 35 12-35 =23 , . . . q
=>X=-—-=——== = — (since (-, +) = - and minus sign comes with the answer
7 4 28 28 28 28

because greater number is subtracted from smaller one)
-23

Therefore, required number = e

Question 12 — What should be added to(§ + g) to get;—:?

Solution: Let the required number be ‘x’

Then according to question, we have

> (2+Y)+x=2
3 5 15

. . 2 3
We will first solve 3 + :

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (3 and 5) is 15 and we will make 15 as denominator in both rational numbers.

2 _2x5 _ 10 _
Thus, we have 3T 3eE T 1% (Multiplying each term by 5)

g =36~ 19—5 (Multiplying each term by 3)

" 5x3

Now, we solve as follows:




9 _ 1049 _ 19

15 15

Now, we have (3 + 3) tx=2
3 5 15

Here, we see that denominators of both rational numbers are same. Thus, we will solve this as

. -2 19 _ -2-19 _ -21 _ -7
follows: x = ———= =—=—
15 15 15 15 5

. -7
Therefore, required number = -

Question 13 — What should be added to(% + % + %) to get 3?

Solution: Let the required number be ‘x’

Then according to question, we have

> (1) =

We will first solve % + g +§

Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (2, 3 and 5) is 30 and we will make 15 as denominator in both rational numbers.

1_ 1x15 _ 15 .
Thus, we have > T oxs = 30 (Multiplying each term by 15)

- = 2 = = (Multiplying each term by 10)

3 3x10

1_1x6 _ % (Multiplying each term by 6)

5 5x6
Now, we solve as follows:

1 1 1 15 10 6 15+10+6 31
>t o==4 == ==
2 3 5 30 30 30 30 30




Now, we have G+§+§)+x=3

Here, we see that denominators of both rational numbers are different. Thus, we will solve this
by taking LCM of the denominators as follows:

Now, LCM of (1 and 30) is 30 and we will make 30 as denominator in both rational numbers.

_3x30 _

3
Thus, we have = = =
1 1%x30

g (Multiplying each term by 30)

31 31x1 31 . .
0" 300 " 30" (Multiplying each term by 1)
Now, we solve as follows:

90 31 _ 90-31 _ 59

T30 30 30 30

. 59
Therefore, required number = %

Question 14 — What should be subtracted from (% — g) to get_?l?

Solution: Let the required number be ‘x’

Then according to question, we have

We will first solve z — z
Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (4 and 3) is 12 and we will make 12 as denominator in both rational numbers.

2 _2x4 _ 8 S
Thus, we have TTca L (Multiplying each term by 4)




Z _3x3 _ 19—2 (Multiplying each term by 3)

T ax3

Now, we solve as follows:

12 6

Here, we see that denominators of both rational numbers are different. Thus, we will solve this
by taking LCM of the denominators as follows:

Now, LCM of (12 and 6) is 12 and we will make 12 as denominator in both rational numbers.

1 _ 12 (Multiplying each term by 1)

1
Thus, we have — = ==
12 12X%x1 1

1 1X2 2 . .
T (Multiplying each term by 2)
Now, we solve as follows:

1 1 1 2 1+2 3 1
==>Sx=—Ft-"=—4+—=—=—=-
12 6 12 12 12 12 4

. 1
Therefore, required number = "

Question 15 — Simplify:

-3 5 7
Wz +es

i A -3,5 7
Solution: We can write it as: > ti 72

Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (2, 4 and 4) is 4 and we will make 4 as denominator in all rational numbers.




Thus, we have _73 = _23;(22 = _76 (Multiplying each term by 2)

z =2 Z (Multiplying each term by 1)

4x1

7X1 7 - -
= = 5 (Multiplying each term by 1)

Now, we solve as follows:

-6, 5 7 _
4 4 4

_6+45—7 ==L ="2=—2(Since (-, +=-)and (-, - = +))

5
3

Solution: We can write it as:

Now, we can see that denominators in all the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (3, 6 and 3) is 6 and we will make 6 as denominator in all rational numbers.

Thus, we have g = i%z = % (Multiplying each term by 2)

7_7x1_ 7 s
- ===~ (Multiplying each term by 1)

2x2 _ 4 S
o = ¢ (Multiplying each term by 2)

Now, we solve as follows:

= 2 = = (Since (-, - = +))

Solution: We can write it as: % — % + 5 (Since (-, - = +))

Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (4, 6 and 3) is 12 and we will make 12 as denominator in all rational numbers.

Thus, we have ; = % = g (Multiplying each term by 3)




7 7X2 14 - .

T enT (Multiplying each term by 2)
2_2x4_ 8 inlvi

T a0 (Multiplying each term by 4)
Now, we solve as follows:

_15-14+8 _ 148 _ 9 _ 3
4

12 12 12

Solution: We can write it as: _?2 + 13—0 + % (Since (-, - =+))

Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (5, 10 and 7) is 70 and we will make 70 as denominator in all rational numbers.

—2x14 _ —

-2 _EE . .
Thus, we have = T or = 0 (Multiplying each term by 14)

3 =37 % (Multiplying each term by 7)

10 10x7

4 _ 4x10 _ % (Multiplying each term by 10)

7 7x10
Now, we solve as follows:

—28+421+40 _ —28+61 _ 33
70 T 70 70

21 40
+=+ =
70 70

Question 16 — Fill in the blanks:

-4 -3
(')E_E_

Solution: We have: = — = =243 (Since (-, - = +))
13 26 13 26

Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (13 and 26) is 26 and we will make 26 as denominator in all rational numbers.

-4 _ —4x2 _ -8 s
Thus, we have T o0 3 (Multiplying each term by 2)




3 _ 3x1 _ % (Multiplying each term by 1)

26 26Xx1
Now, we solve as follows:
—4 3 -8 3 —8+3 -5
=>4 — =— 4+ —= = —
13 26 26 26 26 26
..y —9
(||)§+ e==1

Solution: Let the number in blank space be ‘x’

Then, we have I—: +x=-1

Sy =] 2= 14+ 2 =219 (g - -=
=x=-1-—= 1+14—1+14(S|nce(, +))

Now, we can see that denominators in all the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (1 and 14) is 14 and we will make 14 as denominator in all rational numbers.

1 —-1x14
Thus, we have —= =
1 1X14

- _1_144 (Multiplying each term by 14)
ikl 19_4 (Multiplying each term by 1)

14~ 14x1
Now, we solve as follows:

-1 9 -14 9 —14+9 -5
=>— 4 — =—+4+ —= = —
1 14 14 14 14 14

-5
Therefore, x = —
14

ceey —7
(|||)? +--=3
Solution: Let the number in blank space be ‘x’

Then, we have %7 +x=3

_ —q_ 7 _ 7317 (i - -=
=>x=3 5 —3+9—1+9(S|nce(, +))




Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (1 and 9) is 9 and we will make 9 as denominator in all rational numbers.

Thus, we have % = i—iz = % (Multiplying each term by 9)

7 7X1 7 - H
5 = 9 = 5 (Multiplying each term by 1)

Now, we solve as follows:

3 7 27 7 27+7 34
=>-4+- =—4+-"=—=—
1 9 9 9 9 9

34
Therefore, x = 5

. 15
(iv) P 4

Solution: Let the number in blank space be ‘x’

Then, we have x + g =4

15 4 15
:>x=4——=___
23 1 23

Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (1 and 23) is 23 and we will make 23 as denominator in all rational numbers.

_4x23

Thus, we have % = = % (Multiplying each term by 23)

1x23

15 15%1 15 . .
=T a2 (Multiplying each term by 1)
Now, we solve as follows:

_,t_ 15 _92 15 _92-15 _ 77
1 23 23 23 23 23

77
Therefore, x = =




Multiplication of Rational Numbers

In order to multiply two rational numbers, we will use the result as follows:

Product of their numerators

Product of two rational numbers = : :
Product of their denominators

Let us take two rational numbers as %and %, then we have

Examples

Example 1 — Multiply:
. 5
(i) 3 by

5 _ 3x5 _ 15

. 3
Solution: We have: = x = = =
4 7 4X7 28

(i) > by(3)

3x(-4) _ -12

. 3 —4
Solution: We have: = X (—) =
7 5) 7X5 35

(iii) (32) by 4

4 _ —5x4 _ -20

: -5 -5
Solution: We have: — X 4 = —Xx - = =
9 9 1 9x1 9

(V) GOby()

Solution: We have: (_736) X ("—28) — (=36)x(=28)

9 7%X9

We can solve this as follows:
-4 -4
_s, (Z36)x(-26)
7ixg

=> (—4) x (-4) = 16




Example 2 — Simplify:

.. —8 14
() —x~
2
8 14 _ (—8)xa#

Solution: We have: — x — =
7 5 /x5

-3
13 -18 _ wx(-16)
6 91  —6x9T
7

Solution: We have:

_1x(=3) _ -3
1x7 7

ooy =5 2
(i) > X138

-1 8
72 (H)x7%
125 9%(-125)

-25

Solution: We have: %5 X —

-1x8 _ -8 _ 8

T 1x(-25)  -25 25

. -22 -51
(V) 5= X g5
-1 7

Solution: We have: =22 x =51 — (ZZ2x(-51)
9  -88 (-88)

3 4
_oxC) 17 17

3x(—4) -12 12

Example 3 — Simplify:

0(x2)-

Solution: We have: (_Tm X %) — (15—5 X _TBS)

2 4 3 S

()5




=((-2)x4)— (3B x(=7))
=—-8-(-21)=-8+21=13

-10 1x3

) (3x5) + (557 - G

Solution: We have: (_73 X g) + (% X _Tm) - (ﬁ)

2 3 -2

= (7) + G - G

=(59)+ Gx2)= ()

Now, we can see that denominators of all rational numbers are different, thus we will make the
denominators same by taking their LCM as follows:

LCM of (5, 1 and 8) is 40

6 _ 6X40 _ 240

1 1x40 40

3 _3x5 _ 15

8  8x5 40

-6 6
Thus we have, =1 8"

_, T48-240-15 _ -303
40 T 40




Exercise 5.3

Question 1 — Multiply:
7 5

() 7 by,

- 7 5 7%X5 35
Solution: We have: — x = = ==
11 4 11x4 44

(ii) 2by(3)

i 5 -3 5%x(-3 -1
Solution: We have: 2 x =2 =3x8 _ ~15
7 4 7X4

(III)( ) by—

. -2 5 —2X5 —-10
Solution: We have: — x — = =—
9 11 9%x11 99

) (3) by

i -3 -5 _ -3x=5 _ -15
Solution: We have: — x — = —<=> — ~1>
17 7 -4 17x(-4) 68

Question 2 — Multiply:

51
() 2 by =5

-1 3

inn- .5, 51 _  ~5x5T
Solution: We have: o X" = pra—

-12
-1x3 -3 3

Tix(-12)  -12 12 4

(ii) = I b —

. -6 —55
Solution: We have: TX e =




... -8, -5
(|||)Eby§

1A
P .8 =5 _ =8X(=5)
Solution: We have: =X = v

5 2
_-1x-1 _ 1

5%2 10

.6, —49
(|v);by?
-7
—49 6% (—49)
36 1x36
6

Solution: We have: g X

1x6

Question 3 — Simplify each of the following and express the result as a rational number in
standard form:

- —16 14
)5 X5
2
14 (-16)x¥f

. —-16
Solution: We have: — x — =
21 5 21x5

3
_ -16x2 _ -32

3x5 15

.y 7 -3
(i) PR
1
Solution: We have: Z x =2 = XG4
6 28 B%28
2 4
1xX—-1 -1

T 2x4 8
(iii) 5~ x 16
4

—19%X16
36%1

9

Solution: We have: ;—? X 16 =

_—19x4 _ -76

9x1 9




-1 3
27 _ Bx#
—26  9x(=26)

-2

. —-13
Solution: We have: - X

_ -1x3 _ -3 _

3
1x(=2) -2 2

Question 4 — Simplify:

() (=532 = (=6 x3)

Solution: We have (—? X 12—5) - (—? X S)
> (5) - G5)

> ()~ ()

=> _1—150 + 19—2 (Since (-, - = +))

Now we can see that denominators of both rational numbers are not same. Thus we will make
them same by taking their LCM as follows:

LCM of (15 and 9) is 45

-10X3 _

-10 —_30 f .
Thus, we have TR TR (Multiplying each term by 3)

=12 126 % (Multiplying each term by 5)

9 9X5

-10 12 -30 60 —-30+60 30 2
Now, —+ —==—+—= ===
15 9 45 45 45 45 3

) (33)+ G

Solution: We have (_Tg X g) + (12—3 X 2)

- (—9x5) n (13x5)
4X3 2X6




Now we can see that denominators of both rational numbers are same. Thus we will solve as

follows:

—45 65 —45+65 20 5
Now, == + 2 = =2=2
12 12 12 12 3

Question 5 — Simplify:
. 13 -15 7 8
M (5 x5+ (3

Solution: We have: (? N _715 g X g) + (z N %)

-5

=(Z50) + (59 + &

3
=(57)+ (59 + 62

3X2

Now, we can see that denominators of all rational numbers are different, thus we will make the

denominators same by taking their LCM as follows:

LCM of (6, 15 and 10) is 30

=> =22 = =222 — 2 (Multiplying each term by 5)

6 6X5

_, 56 _ 56x2 _ 112
15 15x2 30

(Multiplying each term by 2)

=32 =33 o 39—0 (Multiplying each term by 3)

10 10x3

—65 56 3 —-325 112 9
Thuswe have, =4+ 24 = =224 24
6 15 10 30 30 30




—325+112+9 —325+121 —-204 —-102 —-34 - . . .
=> = == T 30 T 1 =T(Smce (-, + =-) and minus sign comes with the

answer because greater number is subtracted from smaller one)

i) (5 6) = (52 3) + (5 35)

Solution: We have: (2 x2) — (2 x %) + (Zx2)
3 2
e) * o)

3 3

)— (D + )

13x1

2

Now, we can see that denominators of all rational numbers are different, thus we will make the
denominators same by taking their LCM as follows:

LCM of (22, 1 and 13) is 286

=>2 = 2B _ % (Multiplying each term by 13)

22 22X13 286

=>1 = 1X2% _ 2% \ultiplying each term by 286)

1~ 1x286 286

> 2 = 2X2 _ 2 (\ultiplying each term by 22)

13~ 13x22 286

2 65 286 44

5 1
Thus we have, —— =+ — =
22 1 13 286 286 286

65—286+44 109-286 -177 - . . .
ey Y (Since (-, + =-) and minus sign comes with the answer because

greater number is subtracted from smaller one)

Reciprocal of a Non-Zero Rational Number

Suppose% be any non-zero rational number then there exist Z such that % X Z = 1 where % is the

reciprocal or multiplicative inverse of % and it is denoted by (%)‘1




Division of rational numbers: Let %and% are two rational numbers then their division is

a Cc a
expressed as — + = = — X
b d b

Examples

Example 1 — Divide:

~ 3
(i) by o

. 3 4
Solution: We have = +~ —
5 25

. -8 4
Solution: We have < 73

&
X4

..., —16 4
(|||)Hby§

- —-16 4
Solution: We have — =+ -
21 3
-4
-16 3
== %=
A 7
7
_—4x1 _ -4
T 7x4 28




- -8 3
Solution: We have — +~ —
13 —26

Example 2 — The product of two rational numbers is _8—218. If one of the numbers is %, find

the other.

Solution: Let the other number be ‘x’

It is given that, one number = %

Product of two numbers = _8—218

Therefore, other number = _?2

Example 3 — By what number should we muItipIy_iM, so that the product may be 15—2

Solution: Let the required number be ‘x’

Then according to given question

3 5
=S X— ==
-14 12




. -35
Therefore, required number = oy

Exercise 5.4

Question 1 — Divide:
() 1 by

Solution: We have 1 +§

(ii) 5by_75

Solution: We have 5 + _75 -5 x 55

(iii)_T3 by_i16

Solution: We have =+ 2 = & =8 _ x4 _4
4 -16 A V] 3 3
3
. -7 -21
(IV) ? by?
a2
Solution: We have =2 « 222 = o 36 _Z1x2 _ 22 _
8 16 & -3 -3
-3

2
3

7 63
V) = by,
16

. 7 63 T &4 1x16 16 -16
Solution: We have —+~—==Xx— = -2 _°
-4 64 A g -1x9 -9 9

-1 9




(vi) 0 by~

Solution:Wehave0+_?7=Ox—=—=g=0

(vii) = by — 6
-1
-6 /_
4

Solution: We have _73 2=

,/
-2
s 2 g =7
(V|||)§ by —
4
-7 _ 2 X _ 2x4 _

. 2
Solution: We have =+~ —==x — =
3 12 ¥ -7  1x-7

Question 2 — Find the value and express as a rational number in standard form:

26

(232

3
. 2 26 3
Solution: We have = +~ = = ?x wv_3
5 15 6 13

< 13
. 735
(i )—* )

2 a4
Solution: We have—+is=£x£=——
12 —35

-7

(i) =6 + ()

3x17 _ 51 _ -51

17
8 -4 -4 4

3
7y
1

Solution: We have —6 + —7 =

-4
(iv) 54 + (—20)
2

- 40 —-20 40
Solution: We have ST =




Question 3 — The product of two rational numbers is 15. If one of the numbers is -10, find
the other.

Solution: Let the other number be ‘x’
It is given that, one number = —10
Product of two numbers = 15

=>x X (—=10) = 15

=>x =15+ (-10)

3

15 1

== x=—X—
1 -1

-2

-2 2

Therefore, other number = _73

Question 4 — The product of two rational numbers is %8. If one of the numbers is I—:, find

the other.

Solution: Let the other number be ‘x’

It is given that, one number = I—:

Product of two numbers = -




Therefore, other number = 13—0

Question 5 — By what number should we multiply _?1 so that the product may be _TB?

Solution: Let the required number be ‘x’

Then according to given question

. 46
Therefore, required number = e

Question 6 — By what number should we multiply _2—185 so that the product may be _75?

Solution: Let the required number be ‘x’

Then according to given question

-15 -5
=> XX— = —
28 7

-5 -15
==X =— -+ —

7 28

-1 4

=>4 = T &
- T —15

-3
—1X4
=>x =
1x-3




. 4
Therefore, required number = 3

Question 7 - By what number should we multiply ;—: so that the product may be 24?

Solution: Let the required number be ‘x’

Then according to given question

-8
=>xX— =24
13

=>x =24 + 2
13

3

1x-1

39

=x=—=-39
-1

Therefore, required number = —39

Question 8 — By what number should _73 be multiplied in order to produce é?

Solution: Let the required number be ‘x’

Then according to given question
-3 2

=>xX—==
4 3

= x =-—+




:>x=£=_—8
9 9

Therefore, required number = -

Question 9 —Find (x +y) + (x — ), if
Ny—=2 =3

(I) X = 3;}’ - 2

Solution: We have G + 2) - (g _ 2)

Now, we can see that denominators of both rational numbers are not same. Thus we will make

them same by taking their LCM as follows:

LCM of (3 and 2) is 6

2x2 _ 4 P
5 — ¢ (Multiplying each term by 2)

3x3 _ 9 P
5 = ¢ (Multiplying each term by 3)

2 . 4 9. 4 9
Thus we have, (§+2 : (g+g)*(g—g)

=)+ ()

2 5 2

Solution: We have (é + 1) - (3 _ 1)

Now, we can see that denominators of both rational numbers are not same. Thus we will make

them same by taking their LCM as follows:




LCM of (5and 2) is 10

2 2X2

=>2 = 2= = = (Multiplying each term by 2)

=115 130 (Multiplying each term by 5)

2 2x5
1 2 1

2 (Z2_\_ A S5y A _ 5
Thus we have, (E+E : 2)—(10+10) : (10 10)

= () + ()

Solution: We have G + _?1) = G - _?1) = (% A i) 'S (% + i) (Since (+, - =-) and (-, - = +))

Now, we can see that denominators of both rational numbers are not same. Thus we will make
them same by taking their LCM as follows:

LCM of (4 and 3) is 12

=223 _ i—; (Multiplying each term by 3)

4 4x3

=>~ = 2= = = (Multiplying each term by 4)

3 3x4
5 NSy _ A5 4y, 15 4
Thus we have, (Z—E)T(4+3) —(12 12) : (12+12)

15-4 15+4

= ()~ )

.19

12




uestion 10 — The cost of 7 = metres of rope is Rs12 ~. Find its cost per metre.
Question 10 — The cost of 7 metres of Rs12>. Find its cost t

Solution: It is given that, Cost of 72 metres of rope = Rslzz
=> Cost of 1 metre of rope = Rs(122 + 72)

First we will convert the mixed fraction into improper fraction as follows:

_ (12x4)+3 | (7x3)+2
= T )

_ A8+3 | 2142
=)

= Rs1 2—;

Therefore, cost of 1 metre of rope = Rs1 %

Question 11 — The cost of 2% metres of cloth is Rs75 %. Find the cost of cloth per metre.
Solution: It is given that, Cost of 2; metres of cloth = Rs75%

=> Cost of 1 metre of cloth = Rs(75i +2 é)

First we will convert the mixed fraction into improper fraction as follows:

(75x4)+1 . (2x3)+1

=0, > )




_ 30041 | 6+1)
4 3

= Rs322
4

Therefore, cost of 1 metre of cloth = RsBZi

Question 12 — By what number should _1—363 be divided to get _Tll?

Solution: Let the required number be ‘x’

Then, according to given question

-33 -11
=" s x =—
16

. 3
Therefore, required number = "




Question 13 — Divide the sum of _Tlg’ and% by the product of _731 and _71
Solution: We will solve: (== +2) + (&= x =)

. . -13 12
Firstly we will solve (T + 7)

We can see that denominators in both the rational numbers are not same thus we will make them

same by taking their LCM as follows:

LCMof (5and 7) =35

=13 _18x7 _ -9 inlvi
=== (Multiplying each term by 7)

=>22 126 _ % (Multiplying each term by 5)

7 7X5

-91

—91+60 _ —31
35

60
+= ===
35

Thus we have, (_—13 + 2) =
5 7 35 35

- =31 -1
Now, we will solve (T X 7)

_ —31x-1 _ 31
7X2 14

35 14

Now, the problem reduces to (_TB + 1—72) + (_731 X _71) =213

Question 14 — Divide the sum of g andg by their difference.
Solution: We will solve: (ﬁ + E) + (ﬁ - §)
12 3 12 3

Now, we can see that denominators in both the rational numbers are not same thus we will make

them same by taking their LCM as follows:

LCM of (12 and 3) = 12




=>22 = 22 = 2 (Multiplying each term by 1)

12~ 12x1

=> § == % (Multiplying each term by 4)

3X4

Now, the problem reduces to (% + g) + (% - g) = (% + %) + (% - %)

_ (65+32)  (65-32)
12

=37

"33

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

Solution: It is given that total length of cloth = 54 metres
Number of trousers to be prepared = 24

=> Length of cloth required for each trouser = 54 + 24

9
1 24

4

Therefore, length of cloth required for each trouser = % metres.

Insertion of rational numbers between two given rational numbers:
Between any two rational numbers m and n, we can insert (m — n — 1) rational numbers.

Let us understand this concept through examples:




Example 1 - Insert 10 rational numbers between ;—i’and%

Solution: Firstly, we can see that the integers lie between - 3 and 8 are

-2,-1,0,1,2,3,4,5,6 and 7

-1 0 1 2 3 4 5 6 7

Thus, 10 rational numbers lying between —and—are— —_— ===, —,—
117117117 117117 117117117117 11

Example 2 — Insert 100 rational numbers between ;—:and%

Solution: When we have to insert larger number of rational numbers between two rational

numbers, we will multiply each term by 10

-3 _ -3x10 _ —30 d _9%x10 __ 90
13 13x10 130 13x10 130

Now, 100 integers between —30 and 90 are —29 < —28 < —27 < —26
2.....<69<70

—-29 -28 —27
Thus, 100 rational numbers lying between —and Sare——,— s
130" 130’ 130

Exercise 5.5

. . . . -4 3
Question 1 - Find six rational numbers between ?andg

Solution: Firstly, we can see that the integers lie between -4 and 3 are —3,-2,—1,0,1 and 2

Thus, 6 rational numbers lying between —and are—,—,—,-,>,
Question 2 — Find 10 rational numbers between 1—73and1—:

Solution: Firstly, we can see that the integers lie between -4 and 7 are

-3,-2,-1,0,1,2,3,4,5 and 6

2_

Thus, 10 rational numbers lying between —and— are —
13’13713713713%137137 13”13”13




Question 3 — State true or false:

(1) Between any two distinct integers there is always an integer.

Solution: False

Reasoning: There is a condition that the integers must be non-consecutive.

(i) Between any two distinct rational numbers there is always a rational number.

Solution: True

(iii) Between any two distinct rational numbers there are infinitely many rational numbers.
Solution: True

Reasoning: This property of rational numbers is known as dense property.

Objective type questions:

Question 1 — What should be added to _?7 to get 2?

Solution: Let the required number be ‘x’

Then according to question, we have
=> %7 +x=2

=>x = 2 — (5)) (Since (-, - = +))
=x=-+

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (1 and 9) is 9 and we will make 9 as denominator in both rational numbers.

Z—Xz = 19—8 (Multiplying each term by 9)

2
Thus, we have = =
1 1X

SELL g (Multiplying each term by 1)

9x1




Now, we solve as follows:

7 18 7 18+7 25
+-=—4+-= = —
9 9 9 9 9

. 25
Therefore, required number = 5

Question 2 — What should be subtracted from _?2 to gets?

Solution: Let the required number be ‘x’

Then according to question, we have

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (3 and 5) is 15 and we will make 15 as denominator in both rational numbers.

-2 -2x5 -10 & .
Thus, we have —~ = 3:5 = == (Multiplying each term by 5)

4 4X3 12 . .
ST on T it (Multiplying each term by 3)
Now, we solve as follows:

-2 4 _-10 12 _ -10-12 _ -22

=S == —— = —

3 5 15 15 15 15

. —-22
Therefore, required number = oy
. . -3 .
Question 3 — Reciprocal of " is?

. . -3. 4 -4
Solution: Reciprocal ofT is— =+




Question 4 — The multiplicative inverse of _15 Is?

. .- . . 4 . -5 5
Solution: The multiplicative inverse of_—5 Is—=—,

Question 5: 1 + _75 =?

Solution: We have 1 = "75 =1x _ls =

Question 6: ;—35 +?7=-1

Solution: Let the number in blank space be ‘x’

Then we have, I—: +x=-1

=>x = =1+ = (Since (-, - = +))
:>_x=_—1+i
1 13

Now, we can see that denominators in both the rational numbers are different thus, we will make
them same by taking their LCM as follows:

Now, LCM of (1 and 13) is 13 and we will make 13 as denominator in both rational numbers.

-1 _ -1x13 _ -13 Lo
Thus, we have T T Thn T 1 (Multiplying each term by 13)

= = 2 — = (Multiplying each term by 1)

13~ 13x1
Now, we solve as follows:

-1 5 -13 5 —-13+5 -8
=>SX=—+—=—4+—= = —
1 13 13 13 13 13

Question 7: 0 + % =?

Solution: We have 0 + % =0 xg




Question 8: —2% +4 =?

(-2x7)+3 + 4

Solution: We have —22> + 4 =
7 7 1

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (7 and 1) is 7 and we will make 7 as denominator in both rational numbers.

—11x1 _

-11
Thus, we have — =
7 7X1

== (Multiplying each term by 1)

% = X7 _ ? (Multiplying each term by 7)

T 1x7
Now, we solve as follows:

-11 4 -11 28 _ —11+28 _ -17

=>xX = — -—= — —_— = —_

7 1 7 7 7 7

Question 9: If the product of two non-zero rational numbers is 1, then they are

(a) additive inverse of each other

(b) multiplicative inverse of each other
(c) reciprocal of each other

(d) both (b) and (c)

Solution: Both (b) and (c)

Question 10 — The product 3% X 1% X 1% X 111—1 is equal to?

Solution: We have 3% x 1E x12x1L
7 6 5 11

= (B3x7)+1 % (1x6)+5 % (1x5)+2 % (1x11)+1
7 6 5 11

2141  6+5  5+2 _ 11+1
= — X — X — X—
7 6 5 11

—>£xéx/zx£
T 7w s Tt




22 1 1 2 22X2
=Z=X-XoX== =
1 1 5 1 5

Question 11: ;—Z - (;—g) =?

Solution: We have =~ — (‘—8)
13 15

=>4+ 2 (Since (-, - = +))

Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (13 and 15) is 195 and we will make 195 as denominator in both rational numbers.

=7 _ —7x15 _ -105 Lo
Thus, we have 3T Taxis = 1os (Multiplying each term by 15)

8 _ 8x13 _ 104 P
T Ton = 1o (Multiplying each term by 13)

Now, we solve as follows:

_5=7 4 8 _Z105 104 _ 1054104 _ -1
1 15 195 ' 195 195 195

Question 12: 1 + % =

Solution: We have 1 + é = Tigx :

Question 13: (-2) = (—g) =?

Solution: We have (-2) + (— ;)

:>(_2)x( 3):_2X—(_3):§

s 5 5
Question 14: Ifg +§ =1, then x =?

Solution: We have g +§ =1




Now, we can see that denominators in both the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (1 and 3) is 3 and we will make 3 as denominator in both rational numbers.

Thus, we have % SELE z (Multiplying each term by 3)

1x3

% SHELLYS g (Multiplying each term by 1)

3X1

Now, we solve as follows:

. 5 7 -2
. —_
Questlon 15: 1 6 =

3

Solution: We have 2 — 2 — =2
4 6 3

o572 e o

—>4 6+3(S|nce(, +))

Now, we can see that denominators in all the rational numbers are different thus, we will make

them same by taking their LCM as follows:

Now, LCM of (4, 6 and 3) is 12 and we will make 12 as denominator in both rational numbers.

5_5x3 _ 15 Lo
Thus, we have T e L (Multiplying each term by 3)

7 _7X2 14
6 12

(Multiplying each term by 2)

T 6x2

% — x4 :;2 (Multiplying each term by 4)

T 3x4
Now, we solve as follows:

S5 _7,2_15_ 14,8 1571448 _ 148 _ 9
4 6 3 12 12 12 12 12 12

3
4




