1. Rational Numbers

Exercise 1.1

1. Question

Add the following rational numbers:
.\ =5 3

i) —and=

() = =

.y —15 7
““2and’
(i) 7} an 7

Ly —8 -4
“and =
(iii) 11an 1

iv) 2 and?
13 13

Answer

(i) Clearly,

Denominators of the given numbers are positive
The L.C.M of denominator 7 and 7 is 7

We have,

(ii) Clearly,
Denominators of the given numbers are positive
The L.C.M of denominator 4 and 4 is 4

We have,




(iii) Clearly,
Denominators of the given numbers are positive
The L.C.M of denominator 11 and 11 is 11

We have,

-2 -4
11 11

-8-4
11

_ -1z

To11

(iv) Clearly,

Denominators of the given numbers are positive
The L.C.M of denominator 13 and 13 is 13

We have,

il -9
+

_ -3

T 13
2. Question

Add the following rational humbers:
() % andé
(i) % and%
(iii) -3 and%

7 andE

(iv) 27 18

(v) f_‘: and ?

-7

\ 5
vi) — and
(Vi) 36 12



(vii) =2 and _
16 24

(viii) —— and =
-18 27

Answer
(i) The denominator of given rational numbers are 4 and 8 respectively
The L.C.Mof 4 and 8is 8

Now, we rewrite the given rational numbers into forms in which both of them have the same
denominator

32 ]
=-and —
42
Therefore,
6 5  6-5
g g 8
1
g

(ii) The denominator of given rational numbers are 9 and 3 respectively
The L.C.Mof9and 3is9

Now, we rewrite the given rational numbers into forms‘inwhich both of them have the same
denominator

—5+1 -5 7+3 21
= — and =—
91 ] 3=3 9
Therefore,
-5 21 -5421
— 3+ — =
9 9
16

(iii) The denominator of given rational numbers are 1 and 5 respectively
TheL.C.Mofland5is5

Now, we rewrite the given rational numbers into forms in which both of them have the same
denominator

—3%3  —3=5 3
— =——and -

1«5 3 3

Therefore,

—15 3-15

3
— +-=
3

5



(iv) The denominator of given rational numbers are 27 and 18 respectively
The L.C.M of 27 and 18 is 54

Now, we rewrite the given rational numbers into forms in which both of them have the same
denominator
-7 —Ts2

27 27#2

_ -14

54

And,

11 11=3

18 18=3

33
34

Therefore,

—7 =2 33

) +

272 34

(

33 14

34 54

33-14
34

19
54

(v) The denominator of givendrational numbers are -4 and 8 respectively
The L.C.Mof -4 and 8is 8

Now, we rewrite the given rational numbers into forms in which both of them have the same
denominator

31 31s2
4 —4s2

_ 82

And,

5

8

Therefore,
—31=2 -5
)+ &)

452 8



&%)

(vi) The denominator of given rational numbers are 36 and 12 respectively
The L.C.M of 36 and 12 is 36

Now, we rewrite the given rational numbers into forms in which both of them have the same
denominator
—7+3 21

12+3 36

And,

5
36
Therefore,

3 21

e 36

(vii) The denominator of given rational numbersare 16 and 24 respectively
The L.C.M of 16 and 24 is 48

Now, we rewrite the given rational numbers into forms in which both of them have the same
denominator

-3 —53%3

16 1643

—-13

48

14
48

Therefore,

-3 7

16 24

15 14
48 48



_ -1

48

(viii) The denominator of given rational numbers are -4 and 8 respectively
The L.C.M of 18 and 27 is 54

Now, we rewrite the given rational numbers into forms in which both of them have the same
denominator

7 73
-18 —-18=%3
_-21

54
And,
82 16
27+2 54
Therefore,
-21 1
54 54
_16-21

54
_ -5

54

3. Question
Simplify:

N 8 -11
Ws+<

. 5
(i) 3+ =

1 2

(it -12  -15



(ix) l::|+_5—3

(x) 1+§

Answer

(i) The L.C. M of 9 and 6 is 18

8 _ 8s2

9 9.2
_ 16
18

And,

—11 —11=3

& B3

_ —a3

18

Therefore, Q

16 33 _ -17

12 18 18

(i 122 ‘bo
O

(iii) The L.C.M of -12 and -15 is'60

-1 _-1=5
12 1245
_ -5

60
And,

2 2=4
—15 —15%4
_ -8

60

Therefore,



-5 8 -13

60 60 60

(iv) The L.C.M of 19 and 57 is57

-8 —8s3
19 19=3

24
57

And,

-4 4=l

57 571

37

Therefore,

-24 4 -28

57 57 57

(v) The L.C.M of 9 and 4 is 36 Q

7 Txd

9 9s4

And, o

2-a S&

—27

-z Q

Therefore,

28 27 _ -1

3e 36 36

(vi) The L.C.M of 26 and -39 is 78

5 53

26 26+3

15

78

And,

11 11 =2

_39  _39:2

—22

" 73



Therefore,

15 22 _ -7

78 78 78

(vii) The L.C.Mof 9 and 12 is 108

-16 _ -1612

9 =12

_ -192

108

And,

-5 —5=%8

12 12=9

_ -45

108

Therefore,

—192 45 —237

108 108 108

_ =79

36

(viii) The L.C.M of 8 and 36 is 72

13 _ -13+9

g g=9

_ -117
72

Therefore,

—-117 10 _ —107
} =

72 72 72

(ix) The L.C.M of 0 and 5 is O

Therefore,




—4
5

Therefore,

e
1

| e

[

4. Question

Add and express the sum as a mixed fraction:

. —12 43
i) —and —
()= 10

Ly 24 -11
“Tand—=
(i) > an 2
(iii) ——and —
vy 101 .47
(iv) = an

Answer

(i) The denominators of the given rational numbers 5 and 10 respectively.
The L.C.M of 5 and 10 is 10

Now,

We write the given rational numbers into forms in which both of them have the same denominator

—-12x2 24
52 10
And,
43+1 43
101 10
Therefore,
-24 4 43  —24+43
10 10 10
_ 19
10



(ii) The denominators of the given rational nhumbers 7 and 4 respectively.
The L.C.M of 7 and 4 is 28
Now,

We write the given rational numbers into forms in which both of them have the same denominator

244 96
T+4 28
And,

—11=%7 —77
447 28
Therefore,

96 7V 9% 77

28 28 28

_ 19
28

9
=1
10

(iii) The denominators of the given rational numbers 6 and 8 respectively.
The L.C.M of 6 and 8 is 24
Now,

We write the given rational humbers intosforms in'which both of them have the same denominator

—31=4 -124

6 =4 24

And,

—27+3  -81
3.3 24

Therefore,

—124 81 -124-81

24 24 24

_ -205
24

13
= -8 =
24

(iv) The denominators of the given rational numbers 6 and 8 respectively.
The L.C.M of 6 and 8 is 24
Now,

We write the given rational humbers into forms in which both of them have the same denominator



101+4 404

6 =4 24

And,

7+3 21
8+3 24

Therefore,

404 " 21 404 +21
24 24 24

Exercise 1.2

1. Question

Verify commutativity of addition of rational numbers for each of theifollowing pairson of rational
numbers:

N 11 4
_“~andX
(i) z an >

7
-12

(ii) %and
(iii) ?and%
(iv) %and%
(v) 4 and_5—3
(vi) -4and%

Answer

(i) The addition of rational number is commutative

i &
i.e, if b and P are any two rational numbers, then

+

Ll o

+

sl =
P
sl =

Verification: In order to verify this property,

Let us consider two expressions:

-11 4
_+_
3 7

=]



4  —11
_+_
7 5
We have
-11 4 -—77 20
_t = — 4+ —
5 7 35 35
_ —77+20
35
_ —57
5
And,
4 —-11 20 —77
-4 — = — -
7 5 335 35
_ 20-77
35
_ —57
35
Therefore,
-11 4 4 -11
_ = -+ —
5 77 5

(ii) The addition of rational number is commutative

... a c .
i.e, if 5 and P are any two rational numbers,,then

Lo

+ +

=l =1
=TIy
=l =1

Verification: In order to verifyathis property,

Let us consider two expressions:

4 -7
—_ + —_—
9 12

16— 21
36




And,
-7 4 -21 1&
- _ 4+ —
12 9 36 36
_ —21+416

36
_ -5

36
Therefore,
4 -7 -7 4
-4 —= — 4+ -
g 12 12 9

(iii) The addition of rational number is commutative

. ..a c .
i.e, if 5 and S are any two rational numbers, then

+

Lo

+

=l =1
=Ty
=l =1

Verification: In order to verify this property,

Let us consider two expressions:




Therefore,

2 -2
+—=—+

—13 —-13

[T %]
[T %]

(iv) The addition of rational humber is commutative

2 [N
i.e, if 5 and 2 are any two rational numbers, then

+

Lo

+

= =T
=PI
= =T

Verification: In order to verify this property,

Let us consider two expressions:

2 12

-7 -35
And,

12 2

—33 -7

We have:

2
— + = +
-7 -35 35 35

_ —-10-12
as

—22

" as
And,

12

—12 —-10

2
-35 7 35 35
_ —12-10

as

_ -2z

T
Therefore,

2 12 12 2

-7 —-33 —33 -7

(v) The addition of rational humber is commutative

i &
i.e, if b and P are any two rational numbers, then

+

Ll o

+

sl =
P
sl =

Verification: In order to verify this property,



Let us consider two expressions:

4+
pu |
And,
-3
—t4
=l
We have:
-3 20 2
4 4+ — = - =
pu | o s ]
_20-3
5
17
5
And,
3 -3 20
— + 4 = — + —
=] o p=
_ —3420
5
17
5
Therefore,
-3 -3
4+_—=—+4
p= =

(vi) The addition of rational humbersis, commutative

... a c .
i.e, if 5 and P are any two rational’numbers, then

+

Lo

+

=l =1
=TIy
=l =1

Verification: In order to verify this property,

Let us consider two expressions:

-7
We have:

4 -28 4
44— ="
-7 7 7



Therefore,

4 4
44— =" 4
-7 =7

2. Question

Verify associativity of addition of rational numbers i.e., |x +y|+z £ x5y ~+z|, when:

(i) X=%,y=§,z=—%

(i) K=%;Y=%,z=—%
(iii) ><=§w=_2—5,z=-§
(iv) x=—2,y’=§,z=_?

Answer

(i) In order to verify this property, let us consider the following expressions:

12 1 1 10 3
Verification: = + [= + ()] = = + [- - —
erification . [3 ( 5)] . [1_ 15]

And,

1 2 -1 3 4 1
GrI*+EI=G*d 5



_ 29
30

Therefore,
The associative property of additional of rational numbers has been verified

(ii) In order to verify this property, let us consider the following expressions:
-2 4 7 -2 40 21

Verification: —+ [-+ (-—)]=—+[—-—
5 [3 ( 10)] 5 [30 30]

—-12 19

30 20

—-12 + 19
30

And,

-2 4 ~7 -6 20 7
— 4+ )+ () =(—+=)-—
GHIT RGP

14 7

15 10
_28-21

20

30
Therefore,
The associative property of additional of rational numbers has been verified

(iii) In order to verify this property, let us consider the following expressions:

e =T 2 3 -7 44 15
Verification: — + [-— + (-—)] = — + [— - —]
11 -5 22 1 -110 110

-7 29

11 110

—70-29
110

_ —99

110

And,



(LD =)=

22 533 35 22

—114+15
110

_ —99

110
Therefore,
The associative property of additional of rational numbers has been verified

(iv) In order to verify this property, let us consider the following expressions:
3 4 5 20

Verification: -2 + [- + (—)] = -2 + [— - —]
= 3 15 15

11
=-2 -
15

And,

3 —4 10 3, 4
(2+)+ () =0T+ -3

Therefore,
The associative property of additional of rational numbers has been verified
3. Question
Write the additive invese of each of the following rational numbers:
N =2
) —
(i) =
.y 3
(||)_11

ooy —17F
(i) =



-11

iv) —
(iv) T
Answer
-2 2
(i) The additive inverse of — is —
17 17
3 3
(ii) The additive inverse of — is —
-11 11
(iii) The additive inverse of — is =
o p= ]
(iv) The additive inverse of _Tll is _2—11

4. Question

Write the negative (additive inverse) of each of the following:
N\ =2

) —
(i) E

oy 7
(i) o
..y —16
(iii) =
. -5
(iv) =
(v)O
(vi) 1
(vii) -1
Answer

(i) The additive inverse of i is %

=] p= ]

(ii) The additive inverse ofig isg

-16 . 16
(iii) The additive inverse of — is —
13 13

(iv) The additive inverse of -5 is 5
(v) The additive inverse of 0is 0

(vi) The additive inverse of 1 is -1
(vii) The additive inverse of -1 is 1

5. Question



Using commutativity and associativity of addition of rational humbers, express each of the following
as a rational number:

Answer

(i) Reaaranging and grouping the numbers in pairs in such a way that each group contains a pair of
rational numbers with equal denominator

We have,
2 7 -4 -1
- +-+ —+ —
5 3 5 3
2 4 7 1 -2 &
—_——_—_t —-—_= — 4 -
5 5 3 3 5 3
_—6 30
15 15
24
15
8
5

(ii) Reaaranging and grouping.thenumbers in pairs in such a way that each group contains a pair of
rational numbers with equal‘deneminator

We have,
3 -4
-+ —+
7 9

3 11

(iii) Reaaranging and grouping the numbers in pairs in such a way that each group contains a pair of
rational numbers with equal denominator



2 8 -11 4 -2
SHSH—+ -+ —
5 3 15 5 3
2 4 2 11 6 8-2 11
SH-4T-tim=o i — -
5 5 3 15 5 3 15
6 6 —11
=-+-+—
5 3 15
18 30 11

13 15 15

18+30-11
15

a7

13

(iv) Reaaranging and grouping the numbers in pairs in such a way that each group contains a pair of
rational numbers with equal denominator

We have,

|
+
o
+

|
+

|

13 -8 17 4-13 17 8
S+ —+ == —+ —-=
7 9 21 7 21 9

w1 e

-3 17 &8
+
7 21 9

—27+17

g
21 e

—10+9 8«21

219 9«21

-0 1s8

189 189

—258
189

6. Question

Re-arrange sutably and find the sum in each of the following.



4,59, 8

(iV) —+ —+=-+—+—
13 8 5 13 13
2 -4 1 2
v2.22.1.2
3 3 &
N 1 5 2 7
(vi) 2+ —+Z2+—
g 1z 7 12
Answer
L 11 17 14
I _____
() 12 3 2
_ 11-68-84
12
_ 141
12
..—8 —-13 5 4
ii)y—-—----
( ) 7 7 & 9
_-21 5 4
7 6 9

18

I

|

1

|

+
i |

200-325+938
320

811
5320



336+328+42-105
336

201

338
Exercise 1.3

1. Question

Subtract the first rational number from the'second in each of the following:

0
(iif) 5%
w32
(vii) 765
(viii) %%



(iy2-2=22

s 8 8
= g (Therefore, L.C.M of 8 and 8 is 8)

4

o d =T 447
i)y—-—=—
()9 9 9

= % (Therefore, L.C.M of 9 and 9 is 9)

=9 -2 —9+42
i) —-— =
( )11 11 11

= — (Therefore, L.C.M of 11 and 11 is 11)

-4 11 —4-11
(iv) —-—=
13 13 13

= f (Therefore, L.C.M of 13 and 13 is 13)

= %: (Therefore, L.C.M of 8 and 4 is 8)

5 -2 5+4
Vi) = - —=—
()6 3 6

= g (Therefore, L.C.M of 6 andi3 is 6)

—13 -6 —-13+12
14 7 14

-8 -21+16
2z 33 66

- ;—: (Therefore, L.C.M of 22 and 33 is 66)

2. Question

Evalute each of the following:



4 2
i) -2 - =
(D 7 -3
.y 4 -5
i) — - =
( )? -7
; 5
iv) —2_2
(iv) S

-3 -2
v) =2 __=
(v) i
-4 g
M) 5-7
-5 -2
vii) =2 - =
( )14 7
.y 13 12
viii) == - ==
( )1 25
. ) 7
ix) =2 __°Z
( )13 13
7 19

) 2273
5 a
xi) — - —

( )53 21

Answer
2 3
|—__

()3 5

_2*5—3*3

15

_ 10-9
15

1
15

I T

i) — + -

(ii) —t3

_—4*3+2*'}‘
21

_ —12+14
21



—-23

3 2

V)—+ -

()B - cc
3=7 420

" 56 ®

21+16
26

-4 5
vi) — + —
()13

) Q
—4+2+5%1

26

—84+5

26

-3

26

Ly T3 2
vil) — + —
(Vi) 14 7

—Sl 422
14

—5+4

14

-1

14



L. 13 12

(viii) — - —

15 25

13%5-12+3
75

863—36
73

29

73

—b*x1 471
13

—6+7
13

72

ax1l+ 8=3
63
5+24
63

_ 29
63

3. Question

The sum of the two numbers is

Answer

It is given that,

The sum of the two numbers =

g. If one of the numbers is %, find the other

WO



1
One of the number = 3

. .5
Since, the sum |s;

Therefore,

The other number = Sum of humbers - given number

_5_ 1
Other number = 9 3
- r-.;-' - :%

9
2
9

Hence, the other number is 2/9.
4. Question

12 »find the other

The sum of two numbers is _?1 If one of the numbers is

Answer

It is given that,

-1
The sum of the two numbers = Y

One of the number = =

Suppose the other number is*
. . -1

Since, the sum is Y

Therefore,

W
X
I
[
N
1
[

5. Question



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

Answer

It is given that,

—4
The sum of the two numbers = y

One of the number = -5

Suppose the other number is x
. . —4
Since, the sum is Y

Therefore,

6. Question

-1&

The sum of two ratinal numbers is -8. If“oné of.the numbers is — find the other

Answer
It is given that,

The sum of the two numbers =, -8

One of the number = TJ

Suppose the other number is x

Since, the sum is -8

Therefore,
-15
X+—=-8
7
7x—15
x—1 - -8
7
7x - 15 = -56

7x = -56 + 15



7. Question

What should be added to %so as to get g?

Answer
_':." 5
Suppose x be the rational number to be added to 'y to getg

Then,

|
+
X
]
WL

103
72
Therefore,

. 103
The required number x = =2

8. Question

What number should be added,/to I—iso as to get 2—3 ?

Answer
-5 26
Suppose x be the rational number to be added to l—i to get I3

Then,
-5 _ 26

— + X
11 33

26 5
X=—+=
33 11

2641 + 543

X= ——+
33

26+ 15
33




_4
33

Therefore,

) 4
The required number x = 13

9. Question

What number should be addede to_?—5 to get? ?

Answer

-5 -2
Suppose x be the rational number to be added to 7:' to get Y

Then,

X
I
|

Therefore,

The required number x = 2—11
10. Question

What number should be subtracted from ?to getg ?

Answer

Suppose x be the rational number to be subtracted to _?J to get -

Then,
-5 5
— - X = -

6
-5 x+3 5
3 3 6

5



w
ool n

Therefore,

The required number x = Y

11. Question
What number should be subtracted from% to getg?

Answer
3
Suppose x be the rational number to,be subtracted to = to get

Then,
3 5
—-—=-X = -
7 4
5 3
_1 _ —_ -—
4 7
_ 5x7-3x4
28
35—-12
-X =
28
23
28

Therefore,

= | LN



. 23
The required number x = ~ s

12. Question
2 3 -2
What should be added to (E + -) to get??

Answer
Let the number be x

It is given that,

2 3 -2
X+ (-+-)=—
(3 5) 15
15x+10+9 -2
15 15
15x = -2 -19
-21
X = —
15
-7
X =—
5
13. Question

What should be added to (% + é + %) to get 37

Answer
Let the three numbers be x

It is given that,
1 1 1
X+(=+-+-)=3
(2 3 5)

1«10 1#6

X +
( 310 Bl

sy, y =3
2=15
Therefore, L.C.M of 2, 3 and 5 is 30

30x+15+10+6

3
20
30x+31=90
30x =90-31
30x = 59
59
X =—
30

14. Question



What should be subtracted from (g - g) to get _?1?

Answer
Let the number be x

It is given that,

3 2 -1
—-=) =X =—
(4- 3) &

3%
4%3  4#3 6

-X + [
9 g -1
_X+[___]=_
12 12 &

-12x+49-8 -1

12 &
-12x +1 =-2-12x = -2 -1-12x = -3

-3

X =
-12
X = -
4
15. Question

Fill in the blanks:

4 -3 .., -2
—_— = i) —«...... =-1
() 12 26 (in 14
. 15
i) —+...... =3 (iv) ...... +—=4
(iii) (iv) >3
Answer
-4 3
I_ —
()13 26
_ 43
26 132
_ 3-8
26
_ -5
26

(ii) Let x be a rational number. Then,

-9
—+x=-1
14



9
Ox — 7 =27
Ox =27+7

34
X =—

9
(|v)x+—_=4
23x + 15 =92
23x =92 - 15
23x =77

77
X =—

23

Exercise 1.4

1. Question

Simplify each of the following and write as rational number of the form P :

. 5 -7

1) =+ =+ =

(M =+ 3

... 2 =5 7

i) =+ ——+ —

(in 3 6 9

R [ S

i) —+ -+ —

(i) st 3

. 4 -7 =B

iv) —+ — + —

(iv) 5 10 15
-0 22 13

(V) —+ 2 —
10 15 =20

L5 3 =7

Vi) D+ —+— + 3

(Vi) 3 -2 3

Answer

(i) We have,



5 =7

4 il (B)
3 5 7
= -4 - - -
4 &6 8

346  Ssd  —7s3
=— +—+

T 446  6+4 93

Therefore,

L.C.Mof 4, 6 and 8 is 24

_ 18+20-21
24

_ 17
24

(ii) We have,

2x6 S5*3 T2

T 346 6+3 0s2

b :
Therefore, \:
.

L.C.Mof 3, 6 and 9 is 18

_ 12-15-14 ,
18
_-17

(iii) We have,
11 7 -5
2 et ()
_r1 s

T & 2

_'}'*4 11=12 5=3

T gxd 212 8s3

Therefore,

L.C.Mof 6, 2 and 8 is 24

_ 28-132-15
24

_ -119

T 24



(iv) We have,
-4 -7 -8
5 10 (15)

_ -4 7 2
5 10 15
_—4*6 T3 G2
S=6 103 15=2

Therefore,

L.C.Mof 5, 10 and 15 is 30

_ —24-21-16
30
_ —61

T

(v) We have,

-9 22 ,—13
—t ot ()
10 15 20
22 9 13
15 10 20

_ 22#4 9=6 133
13=4 10=8 Z20=3

Therefore,

L.C.M of 15, 10 and 20 is 60
28-54-39
60

-5

a0

-1

12

(vi) We have,

3 3 -7

2+ 24 () +3

3 (3)
3 3 7

=2.2.24+3
3 2 3

3x2 2=3 3I=2 1=6

52 3I=3 T=2 =6
+

Therefore,

L.C.Mof3,2,3and 1is6



10—9-14+18
&

ol

2. Question

Express each of the following as a rational number of the form % :

N -85 -1 -11 3

(i) —+ —+—+=-3
3 4 5] 8

R -7 19 -1z

(i) =+1+—+—=+ R —
7 Q 21 7

i) 2.2, .7
2 g8 3 5]

. -7 -2 19 11

(iv) —+0+—+—=+ i
4 5 10 14
-7 5 -1 -k

(V) —+ =2+ —+ —+ 2
4 3 2 5]

Answer

T+ E) + (D +2-3

—8=g 1=6 11*4+3*3 3x24

2=8 4= G=d =3 1=24

| —64—6-44+9-72
24

(ii)§+1+(}:)+(g)+%z

63 63 '}'*'}'+19$3 12=9
T=9 &3 9=7 21=3 T=9

34 63 49 37 104

63 &3 63 &3 &3

34+63—-49+37-1048
&3

17
&3



(iii)§+(§)+(‘T“)+6+‘—;

153 9 11 7
= 4 -—+6--
2 g 3 il

13%12 =3 11*9_+ Gxld T4

2#12 8=3 33 1=24 Gxd

180+27-88+144-28
24

233
24

-7 -G 19

iv) —+ 0+ (—) +—

() = (D + o
19 11

—7 9
— 40 -+ — + =
4 5 10 14

—7=%35 G280 19«14
+

11
+ —_—
14

11=10

4=335 3+28 10=14

—245—-252+266+110
140

-121
140

14=10

7 5 15

=~ 4+2-2242
4 3 2 6

_ —7=6 S5=0 1«12 5*4—|2*24
4+6  3+8 2412 6+4 1s24

—42+40-12-20+48
24

14
24

7

12

3. Question

Simplify:



Answer

(i) We have,

-3 7
— 4+ -— =
2 4

d= | n

_ —645-7

(iii) We have,

o=

2
+—- =
3

= | L

_ 30-28+16
24

_ 2+16
24

(iv) We have,

34 —2#14+3+T+4s10

S#d—T+1—2=2

Sxf—T+4+2+8

—3x2+5%1-T=1

-2
— t -+
=]

10 7

70

(L.C.Mof 2,4 and 4 is 4)

(L.C.M of 3, 6 and 3 is 6)

(L.C.Mof4/6 and 3 is 24)

(L.C.M of 5, 10 and 7 is 70)



—28+21+40
70

—28+61
70

33
70

(v) We have,

2.2, % (L.C.M of 6, 5 and 15 is 30)

ol
]
(=]
]

13+4
a0

17
20

(vi) We have,

4202 S 2R cMof 8, 9 and 36 is 72)
S 36 72

wlw

27+16-10
72

43-10
72

33
72

11
24

Exercise 1.5

1. Question

Multiply:

(i) Zby 2
(i) 2oy =2
(iii) ;—zby%
(iv) Ebvf

9 3a
V) —by—
(v) by —



L —11 -21
Vl) — by —
()13 Y
.. 3 4
Vil) —=by - =
()S'arF >

. 15
VII) = —hvy7
(viii) Tl

Answer

3% —3

-11 | —-21
Vi) — * =
( ) 132 7
_ —11=—21

137



_ 231
91

33
13

-3 -4
vii) — * —
(Vi) —* —

—3+—4
o=7

12

as
-15
(iii) T 7

=157
11

_ -105

11

2. Question
Multiply:

51

N —5
1) —b
() 17 ‘f—ﬁu

(i) Zpy =

(iv) Zby—

. B 3
Vi) —by —
(Vi) -0 ¥54
Answer

-5 51
i —_ X ____
()1? —&0

_ —1=3
1=—12




i) — * ==
( ) 11 36
_ —1=-5
1=
_ 5
&
-8 , -5
i) — * —
( )25 16
_ —1=-1
o2
_ 1
10
6 —49
iv) = * —
( )'? 36
_ 1x=—7
1=6
=7
6 CJ
a8 -7
V) — X ——
( )—9 -16 ‘b.
= \
—Qx—2

_ =7 \
18

_ 1=1 Q

-3 =8

_ 1

24
3. Question
Simplify each of the following and express the result as a rational number in standard from:

. -16 14
i) == .-~
) 57
7 -3
i) L. 2
() 233

.y —19
iii 16
(iii) 35~

. -13 27
v) ——
(V) 5=~ 55




-9 -84
—_— =
16 -27

(V)

.\ —50 -14
V) — =
(vi) - 3

. -11 -81
Vi) ——
Vi) <=~ =3

72
-25

.y =5
(viii) 3

Answer

—-16 _ 14
iy — b
() 21 3

—16=2

3=3




Vi) —* —
(vi) — 2
_ —50= -2
1=3

_ 100

3

.. 11 81
vil)) — * —
( ) 9 88
_ —1%9

1=3
_ -G

-5 72

viii) — * —
( ) 9 —25
_ —1=8

1*—5
_ —a

-5
_ 2

5

4. Question
Simplify:

25 2 3 -10
015 *s)-5*<)

T T | )
(i 13x3)*7%9)

A 20 2"
(iii) L—S w EJ —L—G xa)J

5, 13 5

. -9
W iZ>3)* 78

f—4 12 3 21"
Mz %) 7"

g f'—5x11"'
3 2 3
. 13 11% -4 &Y
Vi —_—N— = — X =
( )L? EEJ LB 5]

. B =3 -3 11
(VI”)LE * ?J + L_ﬁ " E

&

%Q

O

N



Answer

252 3= -10
=3 39

(i)

50 30
= — 4+ —
40 45

] 13=3
43 2#6

(iv)

—45 65
= — 4+ —
i2 12

_ —45+65
12

20

12

3
3



—4=12 " 3=21
3% —3 T#135

(v)

4xd 1«3
— +

1=5 1=3

1a
=—+
3

w | w

15

13=4 S5=11
+
33 2%3

(vi)

104 33

15 &

10424556
30

483

a0

13*11_+ 45
T*26 3*0

(vii)

1=11 4=x5
+

T2 3*0

11 20
_+_
14 18

1194207
12a

S9+140
126

239

128

8x—3 3=11
5= 10=18

(viii)

—-24 33

10 160

—24x16—-33=1
160

—384-33
160

—417

160
5. Question

Simplify:



13 4

MExD+ExDH - D)

a (3-3)-(5-3)- (33

E

(iv) lF11 EJ 2 3,J = 15_51:J

Answer

(0 (§X§)+(— _)_(E E)__ 3?5_2

_ 3%2+435x4—52+1
24

6+140-52
24

Sd
24

47

12

1 2) 5 2% /3 9\ 2 L1027
i) | =x=|—| —+ —
( )k4 ?J l14 BJ L7 EJ 28 42 14 ©
=2 +10=24+27=8

B4

6+20+162

_seanuse S

ig8
84

47
21

(|||) -15" -’? 8 3 1 13— 15 78 + 3=l
_x —
L 2 J EJ EJ 3*5 52

—b3 56 3

& 15 10

—65#54+56%2 433
30

—204

a0

4 [ a 5 5“ 3*3 36 30

iv -—+
( )‘11 EJ BJ "15) 11+6 36  13+15




=15/66 -1 + 1/13

15X 13— 858 + 66
858

—597
858

Exercise 1.6

1. Question

Verify the property: X =% =y = x by taking:

. 1 2
| = —-— = —
(i) x 3 V=3

. -3 -11
ii == y=—=
(if) = = V=13

7
i) x=2,v=—
(iif) 3

. -15
(|V) X = D..\fr= ?

Answer
(i) We have,

-1 2
Xy = — % (=
x*y=— (T)
-2
T 21

2 1
* - Zx (—
y*x=- (3)
-2
T 21
(ii) We have,

-3 -11
* y = — k% (——
x*y=—"(33)
_32
T 65

-11 _ -3
* - ——— x (=
y*x="17%)
_32
T 65
(iii) We have,

7
Xy = D %
X*y=2%(2)



(iv) We have,

-15
Xy =0 %
x*y=0%(0)
=0
-15
X y = *
y * X 2 0
=0

2. Question
Verify the property: x «{y=z|=|x xy| =2z by taking:

. -7 12 q
| x:—ll =_,-2=_
M 3 Y = a

ii =0y=—,2=—
(if) Y = z 4

i 5 -7
i) x==,y=—,z2=—
(iit) 2 ¥ —4 g
. 5 -1z -7
|V K:—|I =_,-Z=_
(iv) ?‘1"r 13 18
Answer
(i) We have,
x—_—? —Eandz—‘—L
a’y 5 9
—7 12 , 4
X * X 7)) = — ¥ (ZZ % —
(y*2)=—*(T*2)
—7 48
_3(45)
_ -112
45
-7 12 4
X * X7 = (— * 20y x =
(x*y)*z=(7*7)*
—7 48
_3(45)



_ -112

" 45
(ii) We have,

-3 .
X—O,y—?andz—T

-3 -9
* * =0 * *
X*(y*z)=0%*( e )

=0

-3 -9
* * > = * *
(x*y)*z=(0 . ) 2

=0
(iii) We have,
1 5 -
x=—,y=—andz=—?r
2 —4 5
1 5 , -7
* * =k (_x __
x*(y*z)=-*(*7)
1,7
e
_7
T8
1, 5 -7
* X 5 = (2% )k __
(x*y)*z=(* )%=
-5 -7
—?(?)
_I
T g
(iv) We have,
5 -12 -7
X=-y=—andz=—
7 13 18

X*(y*z)=§*(__12*;_;)

13
10
35
5 -12 . -7
X * * 7 = (2% 25y x 2
(x *y) (? 13) s
60 —7
_91(19)
10

39



3. Question

Verify the property: ® = |y +z| =% =y +x = z by taking:

() x-2,y-22 . 5

7Y 13 5
, -12 -15 g
l A= — Y= —, 2= =
(iD g Y 4 3
-5 g -13
i) x=—=,y==,z= —
(iit) 3 ¥ & 12
. - -5 7
v Xr=—, =—_ ==
(iv) 4 Y 2 &
Answer

) ) * =+ D)

=312, 88
7 &

T 7 13

—36 15

T o1 42

—36=6+135=13
Sd6
196—216
Sd6&

_-z1

346

-1
X*y+x*¥z=—
26

12=6—3+13
78

—3 *
() * (

):j*i
7 TE

_ -1

26

T3y 12, Ay T3« 12 A
DV S+ =D (D + (D)D)

—-12 -15 g

i) (—) * (— + =
(i) (5 * (7 +2)

—-12 —45+32
= *

3 ( 12 )
132

3

X*y+x*z



45-32 _ 13

3 3

Gy T8 2, 7130 -8 8 -8y k13
(i) =*C+ D= (D* O+ (D * (D)

-8 * (10—13) _ —40 104
3 12 18 36

24  —-80+104

36 36
2_2

3 3
Therefore,
L.H.S = R.H.S

e A o N N N
(W)= C+) = D+ D *Q)

-3_,-5 -3_7 3 —5:6 Tk
i T x L = _( + _)
4 2 4 6 4  2#6 6#6
15 —-21 -3 .7 5
— t — = — (- - -
8 24 4 ( )
45-21 3(? 5#3
24 4 6 23
24 -3 7-15
—=— ()
24 4 6
24 24
24 24
1=1
Therefore,
L.H.S = R.H.S

4. Question

Use the distributivity of multiplication of rational numbers over their addition to simplify:

U)EKTEE_EE3

golzga 1)
.« -5 8 18
) —=| —+—
() = xz*35)
.2 7 27
(i) = x| —=-—|



_ 3 rs .
V) — x| ——40|
( )4 9 J
Answer

3 35 3
(Z*2Z2 4210
3 24 5

5. Question

Find the multiplicative inverse (reciprocal) of each of the following rational numbers:
(i) 9

(ii) -7

Ly 12

i) =

(iii) z

. -7

iv) —

(iv) 3

W) =



-3
(viii) -2 = <
(ix) -1

0
(x) 3
(xi)1
Answer

(i) Reciprocal of 9 isg

-1
(ii) Reciprocal of =7 is -

12, 5
(iii) Reciprocal of —is =

P |

-7. 9
(iv) Reciprocal of o> is —

5

-3
(v) Reciprocal of —is
2.9 3
iy = X 2 = —
(Vi) 3 4 2

. 3.2
Reciprocal OfE is 3

-5 16 —2
vii) = * = = =
( )S 15 3

Reciprocal of "y is —

| on

(viii) -2 *x =

&
ol Ln

Reciprocal of

| g

(ix) Reciprocal of -1 is -1
v o .
(x) Reciprocal of g is not defined as in the form of E’ q = 0, so it is not a rational number

(xi) Reciprocal of 1is 1

6. Question



Name the property of multiplication of rational numbers illustrated by the following statements:

-5 8 g -5

Ny 8 _2%8 -5
O TR AT
17 17
(i) — x9=9x
5
7 (-8 -13% 7 -8 7 -13
(i) x| —+— | = x—+Z x——=
4\ 3 7 12) 7373 73712
4 ‘5 4 -9
(iv) — =% —+8|=| —x—+|x—
g “l1s 9 “1s 5
13 13 13
RPN ERNP ]
~17 17 “17
. -11 16
V) — % ——— =
T

Ly 2 2
(Vi) —=x0=0=0x—
13 13

... -3 5 -3 -7 -3 /5 -7
(Viil) —w—+—x—=—ux|—+—|
2 4 2 =] 2 4 6/

Answer

(i) In the above rational number the property of multiplication which is used is cummutativity
because:

According to commutative law:

X X

Ll

, which is mentioned above

sl =
SR
sl

(ii) In the above rational number the property of multiplication which is used is cummutativity
because:

According to commutative law:

X X

, which is mentioned above

sl =
SR
R
sl

(iii) In the above rational number the property of multiplication which is used is distributivity of
multiplication over addition because:

According to this law:

(

g ﬂ c a g - - -
+ j_r) =(—*) + (- *j_f)' which is mentioned above

e
d b d b

=l =1

(iv) In the above rational number the property of multiplication which is used is associativity of
multiplication because:

According to associative law:



Tx Ex E) = (E xSy % 2 which is mentioned above

b ‘d f b d f

(v) In the above rational number the property of multiplication which is used is existence of identity
for multiplication which is mentioned above

(vi) In the above rational number the property of multiplication which is used is existence of
multiplication inverse which is mentioned above

(vii) In the above rational humber the property of multiplication which is used is multiplication by
zerobecause:

According to this law:

E *0=0* E, which is mentioned above

(viii) In the above rational number the property of multiplication which is used is distributive law
because:

According to distributive law:

=4
=+ == (3 +}:), which is mentioned above

e a
X — —
f b

= ol =1
Bl n
= ol =1

7. Question

Fill in the blanks:

(i) The product of two positive rational numbers is always.x...... .
(ii) The product of a positive rational numberfand anegative rational number is always ........
(iii) The product of two negative rational‘numbers is always...........
(iv)The reciprocal of a positive rationalgqnumbers is ...........

(v) The reciprocal of a negative rational number is.......... .

(vi) The product of a ratiomalhnumber and its reciprocal is........
(vii) Zero has....... reciprocal

(viii) The numbers....... and..... are their own reciprocals.

(ix)If a is reciprocal of b, then the reciprocal of b is .........

(x) The number O is ......... the reciprocal of any number.

(xi) Reciprocal of l, = 0is
=]

(xii) 17 %12)" =17 %.......

Answer
(i) The product of two positive rational numbers is always positive

(ii) The product of a positive rational number and a negative rational number is always negative



(iii) The product of two negative rational numbers is always positive
(iv) The reciprocal of a positive rational numbers is positive

(v) The reciprocal of a negative rational number is negative

(vi) The product of a rational number and its reciprocal is 1

(vii) Zero has no reciprocal

(viii) The numbers 1 and -1 are their own reciprocals

(ix) If a is reciprocal of b, then the reciprocal of b is a

(x) The number 0 is not the reciprocal of any number
(xi) Reciprocal of 5, =Qis a

=]
(xii) (17 * 12)'1 = 1771 x 12-1

8. Question

Fill in the blanks:

. 7 7 .5 -3 -3
1) =4 w— = — woivvenn ) — ¢ — = — w  oiii s
(i) ~4xg=5~ ) H*e-"8"
1 3 -5 1 -5
(i) x| 2+ = =S xiiii b e —

2 7l3712) 73 12
-4 (5 g [a . 4 _g
(IV) —EH| T | = — Haiian| T — o —

5 “l779) 75 |75 g
Answer

7 7
i) -4 %> =-%-4
(i) 5" 5

This is because of the use of cumutative law
According to commutative law:

X *x

Ll

a
b

=l =1
Bl h

5 —3 —3
i) — * —
()11 2

This is because of the use of cumutative law

According to commutative law:

sl =
S
B
sl =1

(iii)é*(§+_—)=$*g

This is because of the use of distributive law



According to distributive law:

* =+

F e
TG

=l =1

e
X —
f

sl =
SR
sl =

-4 _ 5 -8 4. 5 -4 -8
V) —*(c+—)=(=*2) + —*—
M SFEr)=GFD+ 575

This is because of the use of distributive law

According to distributive law:

X >|<E IE>|<E E
2Ty GTR

sl =
SR
sl =

Exercise 1.7

1. Question

Divide:

. 1
(1) leE

. -5
(ii) 5by =

9

sy =3
i) —b
(1) PR AT:

(V) Zby =2
(v) _?—4 byg
(vi) o b}r—E—?
(vii) ‘?3 by-6
(viii) % by%
(ix) —4b~_,r_5—3
() —=by=
Answer

(i) 1 by 2

Il
B H| e



—1x:
2
=2
.. -5
(ii) 5 by -
-5

=5+
7

5
—X7
-5

= -7

Ly T3 9

(iii) 2 by s
2.2
4 1

(53]

16
9



Ly —3
(vii) y by -6

_2 . 7
I 12

2 12
= w =

37

—24
N
= O

o

(|x)—4-by—3 \‘b

7
%

-3 —4

X) — by —

) 13 Y 65

-3, -4
132~ &5

-2 _ 65
12 " —a
15

2. Question
Find the value and express as a rational number in standard from:

.\ 2 26
1) — = —
()5 15



.y 10 =35
i) — ==
(i 312

- r-g"
(iii) -6+ LﬁJ
. =40 '

-110
V) 27 + ——
(v) =

.\ —36 =3
V) —— = —
( ) 125 75

Answer



36

5

3. Question

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

It is that the product of two rational numbers is 15

If one of the number is -10

So, the other number is obtained by dividing the product by the given number.

Therefore,

15
Other number = —
—10



4. Question
The product of two rational numbers is ?. If one of the numbers is %, find the other.

Answer

-8
It is given that the product of two rational numbers is >

4
If one of the number is T we have to find the other number.
ps |

So, the other number is obtained by dividing the product by the given number.

Therefore,

-2

Other number = =% = (8 x 15)/(9 x 4) = (2 x 5)/3 = 10/3

15

5. Question

By what number should we multiply _El so that the product may be%?

Answer
Let the required number be 'x’
Now,

According to the question,

1 -23
L T1_~238
XX e T g
E
X ==
6
23 6
X=— X —
9 1
46
X= —
3

6. Question
By what number should we muItipIy% so that the product may be_?—s?

Answer
Let the required number be *x’

Now,



According to the question,

15 -5
T _ 5
XX 58 T 7
Iz—ia

23

-5 28
_ 5. 28
=7 X T

1 4
X=~-X=

173

4
X = —

3

7. Question
By what number should we muItipIy% so theat the product may(be24?

Answer
Let the required number be *x’
Now,

According to the question,

5 _ o4
T8
XX 13

E
X ==

13

24 13
X= — X —

178

3 13
X=—X—

171
x = —39

8. Question
By what number should ?be multiplied in order to produce %?

Answer



Let the required number be ‘x

Now,

According to the question,

-3 2
XX — ==
4 3
2
x ==
n
2 -4
= — ¥ —
*=37%73
—8
X= —
9

9. Question

Find|x +y|+ [x -y}, if

(i)x= Y=

L] 2
P | L

. 2 1
ii =2 yv==
(i) = T Y =3
-1

(iii) x = =3

£l

(iv) x =

3
Y =3

| R

1 3
V _ -
(v) x 7Y=3

Answer

Hx+y ~x -y

. 2 3

enx=-,y= -
3V 73
2,3

3 2

Sz 3
3 2
449

_ &

- 4-9

|

4



—13

5
(iHx+y) +(x—¥)

1
;y—z

When,x =

| 2

| bka
-+
[N

Wk
|
b |

=
+
Ln

[y
=]

|—1|| |-|""
|
O = |

=9

(i) (x +y) +(x —y)

Wh 5 -1
enx=,.y=-

-1

+ J—

3

-1
3

= 1L

= L

11

WM x+y +0x—»

wh 2 4
en,x = —, = =
7Y 73
E + E 6 +28
7 3 21
- E - E_ 6 -—-28
T 3 21
—17
11

WM x+y) ~(x-y)

&

L n Q
15+ 4 19 %
12

~
%\‘b

N



Wh 1 3
en,x= —-,v=—
4 2
3
_ 4 2
13
4 2
146
_ 4
- I
4
-7
5
10. Question

The cost of ?%metres of rope is Rs 1z ; .Find its cost per metre.

Answer

It is given that,

7+342 23 ) 12+443
e metre of rope is Rs.

Let cost of 1 metre be x

So,
23 51
3 4

_ 151 _ 61

32 92

Therefore,

61
Cost of rope is Rs. 15 per metre
11. Question

The cost ofz% metres of cloth is Rs ?5%. Find the cost of cloth per metre

Answer

It is given that,

=

[ 201
Cost of —  metres of cloth is Rs. v

"

Let the cost of the cloth per metre be x

So,



32.55

X
Therefore,
Cost of cloth is Rs. 32.55 per metre

12. Question
-33 o -11
By what number shouldE be divided to getT ?

Answer
Let x be the required number

So,

2 11

e = —
X

—33 -11

O i

16 4

3
- =X
4

Therefore,

3
The required number be x = y

13. Question

Divide the sum of ? and 1?—2 by the product of _?ﬂand _?1

Answer

According to question,

-3, 12
3 7
B —91 + 60
35
—30

35



Now,
L., =6 —31
We have to divide = by ITherefore

—& 14

7 31

12

31

14. Question

Divide the sum of % and 1?_2 by their difference.

Answer

According to question,

1g 12

15. Question

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

Answer

No.of trousers = 24

Total length of cloth = 54

Total length of cloth

Length of cloth required for each trousers = -
No.of trousers



Exercise 1.8

1. Question
Find a rational number between -3 and 1
Answer

We know that between two rational numbers x and y

Such that x< y there is a rational number?

xX+v

o

2

lL.e.x < <y

—3+1
= -1

So, rational number between -3 and 1 is

Thus, we have -3 << —1 <1

2. Question
Find any five rational numbers less than 2.
Answer

Five rational numbers less than two are:

0,

| e
ok

|
[

3. Question

Find two rational numbers bétween ?and g

Answer

—2
A rational number lying between > and

WOl

0]k
WOl

| w

o=

Now,



, _2
A rational number between s and

Wl

Therefore,
21-15
9°6°36°9
4. Question

Find two rational numbers between %and%

Answer

For finding rational numbers between two numbers:Add the numbers are divide by 2, this will give a
number between the numbers. Now take the new numberand add with any of the numbers and
repeat the process. You can keep on repeating the process'and new numbers will be obtained.A

. . 1 1
rational number lying between = and 5
ps ]

+
2

Lio| k2
B |

2+5

()
2
7

20

Now,

. 1 1
A rational number between - and S
=

1 7
-+ —
— 5 20
2
4+7
20



11
40

. . 1 1 7 11
Hence, the two rational numbers lying between = and Eare Ea’nd 20
p= |

5. Question

Find ten rational numbers between %and%

Answer
The LCM of denominators 4 and 2 is 4

Converting the given rational humbers into equivalent rational humber having common denominator
4, we get:

11 12
4 4 2 4
1x20 and 2x20
4 x 20 4 x20
20 and i

80 80

Clearly,

21, 22, 23,..., 39 are integers between numerators 20 and 40

. 1 1
Hence, the rational numbers between 5 and 5 are:

21 22 39
80°80° 7 "80
6. Question

Find ten rational numbers between ?and%.

Answer
The LCM of denominators -5 and 2 is -10

Converting the given rational humbers into equivalent rational humber having common denominator
10, we get:

2 2 4 1 5 5
5 X2 10 3%57 10
—4x2  5x2
10x2 "™ T0x2

Clearly,



-7, -6, -5,..., 10 are integers between numerators -8 and 10

) -2 1
Hence, the rational numbers between — and 2 are:

=]

-7 —6 9
20720777720
7. Question

Find ten rational numbers between %and%

Answer
The L.C.M of denominators 5 and 4 is 20

Converting the given rational humbers into equivalent rational humber having common denominator
20, we get:

3 20 60
5720 100
3 25 75
2725 100
Clearly,

61, 62, 63,..., 74 are integers between numerators60 and 75 of these equivalent rational numbers
Thus, we have

61 62 74
100° 100" """ 100

. 3 3
As rational number between =tand 3
=

We can take only 10 of these aswequired rational numbers

61 62 63 73 T4
100°100° 100" "100" 100




