Exercise 1.1

Q1. Add the following rational numbers:

(1) and f
(i)~ and f
Hi) 1T and -jf
(iv) £ and

Solution:

wF 3-SR

Chapter 1: Rational Numbers



“15 7 _ 1547 _ -8 __
W —+g=—7F—=7°2
o 8 4 —8-4 12
() 7+ =7 =0

6 , 9_69_ -3
Ms+s-B-1

Q2: Add the following rational numbers:
0] % and %5
(i) _ig and %
(iii)-3 and 3

(iv) ;—77 and %

31 -5
(v) =g and

(vi) 35—6 and I—.Z

-
p]

(vil) I—g and
(viil) —75 and o

Solution:

(1) Clearly, denominators of the given numbers are positive.
The LCM of the denominators 4 and 8 is 8.

Now, we will express % in the form in which it takes the denominator as 8.

4x2 8 4

The LCM of the denominators 9 and 3 is 9.

Now,

We will express % in the form in which it takes denominator as 9.

7x3 _ 21
3x3 9
So,

-5 21
9
_ —5+21
- 9

(i) 3 +

16
9

-3
=Tt

oi|w o

The LCM of the denominators 1 and 5 is 5.
Now,

We will express _T3 in the form in which it takes denominator as 5.

-3 _ —3x5 _ 15
1~ 1x5 ~ b
So,

15 , 3

3tE

_ 1543 _ -12
75 T8

N =7 11
(IV) 37 + 18
The LCM of the denominators 27 and 18 is 54.
Now,

We will express ;—77 and % in the form in which it takes denominator as 54.



The LCM of the denominators 4 and 8 is 8.

Now,
. -31 . . . .
We will express T3 in the form in which it takes denominator as 8.
—31 _ —31x2 _ —62
4 T 4x2 T 8
So,
—62 , -5
— =
8 8
_ =625 _ —67
8 8
] 7
V) 35+ 3

The LCM of the denominator 12 and 36 is 36.
Now,

We will express I—; in the form in which it takes denominator as 36.

So,

-21 , 5

% 3%

_ 2145 _ 16 _ -4
T 3% T 36 9

o —5 7
(vi)) 75 and 57
The LCM of the denominators 16 and 26 is 48.
Now,

We will express I—g and % in the form in which it takes denominator as 48.

So,
-15 , 14
B t®
_—15414 _ 1
8 T
7 .8
(viil) =35 + %7
T -
18~ 18

The LCM of the denominator 18 and 27 is 54.
Now,

We will express I—g and 217 in the form in which it takes denominator as 54.

=T _=Tx3_ -2
18 18x3 54

So,

—21 _ 16
54 = 54
—21416 _ -5

54 54

Q-3. Simplify:



2 8 —-11
0s+=

(i) 3+ >
4

-8 —
(iv) w e

7 3
Mg+

5, 1
M 5%+ =5

L —16 . —5
vi) 5=+
-13 . 5
(vill) =+ 55
-3
) 0+ -
—4
) 1+ —
Solution:
W 8, —11
O3+
The LCM of the denominator 9 and 6 is 18.
Now,

We will express % and _Tu in the form in which it takes denominator as 18.

The LCM of the denominator 1 and 7 is 7.
Now,

We will express % in the form in which it takes denominator as 7.

3 _3x7_21
1 1x7 7
So,
21 , =5
L R
77
_215 _ 16
7 7
. 2
(i) =z + =3
1 _-1
12012
2 _ =2
15 15

The LCM of the denominators 12 and 15 is 60.
Now,
-2

We will express I—; and 4z in the form in which it takes denominator as 60.

The LCM of the denominator of 19 and 57 is 57.



Now,

We will express I—: in the form in which it takes denominator as 57.

-8 _ —8x3 _ -
19 ~ 19x3 ~ 57

So,
-4 4
57 © B7
_—244 28
T -4
7, 3
™ g+
2.3
4" 4

The LCM of the denominator 9 and 4 is 36.
Now,

We will express % and _T3 in the form in which it takes denominator as 36.

1 _ -1
—39 39

The LCM of the denominator 26 and 39 is 78.
Now,

We will express —Ts and _3—;1 in the form in which it takes denominator as 78.

So,
15, —22
78 78
_1s22 _ -7
78 —78
. —16 -5
(Vi) 5=+

The LCM of the denominator 9 and 12 is 36.
Now,

We will express _Tlﬁ and I—; in the form in which it takes denominator as 36.

So,

—64 . —15

36 36

_—64-15 _ —79

736 36
13, 5

(i) =+ 35
The LCM of the denominator 8 and 36 is 72.
Now,

13

We will express _T and % in the form in which it takes denominator as 72.



—117 10

7 t7’
_ 117410 _ 107
=7 T
-3
(ix) 0+ 5
= =3
5
4
01+

The LCM of the denominator 1 and 5 is 5.
Now,

We need to express % in the form in which it takes denominator as 5.

101 7
(v) 5 and g

Solution:

() We have:

—12 43
- and o

The LCM of the denominator 5 and 10 is 10.
Now,

We will express —le in the form in which it takes denominator as 10.

5 5x2 10
So,

—24 , 43

0 1o

_=24+43 _ 19
10 10

(i) We have:

24 —11
7 and i

The LCM of the denominator 7 and 4 is 28.
Now,

We will express % and _TH in the form in which it takes denominator as 10.

24 _ 24x4 _ 96

(iii) We have:

—31 —27
5 and -

The LCM of the denominator 6 and 8 is 24.
Now,

We will express —T31 and _TW in the form in which it takes denominator as 24.



31 _ —31x4 _ —124

6 6x4 24

(iv) We have:
101
6
The LCM of the denominator 6 and 8 is 24.

7
and z

Now,

We will express % and % in the form in which it takes denominator as 24.

101 _ 101x4 _ 404

T_T1x3_2
8 8x3 24
So,

404 , 21
2t

_ 4D4+21
ST

=45 el

24 24



Chapter 1: Rational Numbers
Exercise 1.2

Q-1. Verify commutativity of addition of rational numbers for each of the following pairs of rational numbers.
(i) ~andf

(ii) | and

(») f andff

(ivy =fand”

(v) 4 and

(vi) -4and Aj



Solution:

Commutativity of the addition of rational numbers means that if ab and cd are two rational numbers, then ab + cd = cd + ab.

(i) We have:
-11 4
5 andy
So,
11 | 4
5 T 7
_ —11x7 + 4x5
T TBx7 7x5
_ =77 . 20
=3 tm
_ —T7+20
]
—57
35
Now,
4 —11
- and 5
4, 11
= = 4+ —
7775
= 4x5 + —11x7
x5 5x7
_ 20 —77
=35 and 5
20-77 _ =57
T

Hence, verified.
(i) We have:

4 7

g and -

So,

=7

12

4x4 , —7x3
9x4 12x3

4
S+
9

—7x3 | 4x4
12x3 9x4

e N

36 36

—21+16 _ —5
36 36

Hence, Verified.

(iif) We have:
-3 —2
5 and —
So,
-3, 2
R
_ —3x3 ., 2

5x3 T15
_ -9 . 2
T
A
“T15 T 15
Now,

-3

2 and



Tt3
_ 2, —3x3
T
_ 2, -9
Tt
=28 __T
s 15

Hence, verified.

(iv) We have:
2 12
_—73nd 35
So,
-2 —12
Tt
_ —2x5 , —12
T 7x5 35
_ 10 , -12
=% '3
_ —10-12
35
_—22
=735
Now,
-12 -2
35 and -~
—12 | —2x5
=3t s
—-12 . —10
==t
_—1210 _ -22
T T

Hence, verified.

(v) We have:

[l
|
+
|

Hence, verified.

(vi) We have:
—4 4
T
So,
4, 4
17
- Ax7 4
Ix7 7
—28 | —4
== + =
7 7
_ 287 _ 35 _
=5 =7 S
Now,
__4 and __4



_o4, 4

= 1
—4x7

t 7

b, o

7 7

—4-28 _ 35
7 7

|
\llh\l

Hence, verified.

Q-2. Verify associativity of addition of the rational numbers L.e., (z + ) + z =  + (y + z), when:

1 2 1
(l) zzgayzg,z:—g
-2 4 7
(")z_Tay_Eaz:_ﬁ
7. _ 2 __ 3
("I:L‘——E, =—52=—5
3 4
0V°a;'_ -2,y = E2= T3
Solution:
We have to verify that:
(z+y)+tz=z+(y+2)
G)x:: %1y:= %,z::-—%
(1, 2 1
() ()
=({ry_1
“\6 5
=(Ix8) _ Ix7
“\6x5 5T
=(38)Y_T7©
“\30 35
_ 357
=730
29
-3
Now,
1 2 |, -1
7t §+T)
=1 2x5 | —1x3
'2+( x5 T 5x3)
=1 o, =3
'2+(1 1 )
_1 10-3
S (B
_1 7
4+ (%)
_ 1x15 Tx2
=2x15 T x2
_15 | 14
3 T3
_ 15414 _ 29
T3 T3
Hence, verified.
=2 ,_4 ,__ T
(ii)w_ 51y_37z_ 10

(-2, 4 7
'G?+§)—ﬁ

_ [ —2x3 | 4x5 7
'( 53 T 3><5) 0

T 15x2° 10x3




30 30
28-21 L

73 "%

Now,

-2 7

5 T 3™ E)

=22 (4x10  7x3
5 3x10  10x3

=224 (H_2

=35 T\ 30)

1]
mll_‘
e e e N T L
>
c‘7|
Sl
N
SNa—

= 19
=5t 0)
_ —2x6 19
~ Bx6 0
_ 12 19
= T (_0
12419 _ 7
30 30
Hence, verified.
iV y=—— L y=2 ;=_3
(i)x=-—g,y="%.2=—5
(=T, 2 3
= (i + —_5) =
-7 | -2 3
\wt T) >
_ [ —Tx5 + —2x11y 3
T \TIx5 5x11 22
_ (-3 | -2 3
'( G ) 22
_[-3%22) 3
T\ % 22
_f 57 3
“\56 22
_ —57x2  3x5
~ T55%2 22x5
_-14 15
T 110 110
_ —114-15 _ —129
I VT R ¥ T/
Now,
-7 -2 3
o t\F E)
=Ty (222 3x5
T 5%x22 225
_ =T -4 15
=t (110 110)
_ =T —44-15
T +( 110 )
_ =T —59
=t (110)
_ —Tx10 —59
= 11x10 110
_ =70 -59 _ —129
110 ' 110 110
Hence, verified.
3 ,__4
(IV):I: = —2,y— E,Z— -3




=T _4
=75 3
_ —7x3  4x5
~ 5x3 3%5
_-21 _ 20
15 15
_ 2120 _ —41
15 15
Now,
3 4
—2+ (5~ E)
_ 3x3 _ 4x5
- 2+( x3 3x5)
_ 9 _ 2
=2+ (15 15)
_ 9-20
-2+ (%)
_ —11
=2+ (T)
2x15 , 11
ixis T 15
30 , -11
Tt
_ —30-11 _ —41
T 715 15

Hence, verified.

Q-3. Write the additive inverse of each of the following rational numbers:
05

M ¢

@ ="

™) =5

Solution:

(i) Additive inverse is the negative of the given number.

2

PR -2
So, additive inverse of =1

(i) Additive inverse is the negative of the given number.
e 3 _ 3

So, additive inverse of e T

(iii) Additive inverse is the negative of the given number.

So, additive inverse of 5~ = &

(iv) Additive inverse is the negative of the given number.

—11

e -1
So, additive inverse of =5 =%

Q-4. Write the negative (additive inverse) of each of the following:
03

) 5

(i 55
™ 3
Vo
(vi) 1
(vii) -1

Solution:



(iv) Additive inverse of _T5 = %
(v) Negative value of 0is 0

(vi) Negative value of 1 is -1
(vil) Negative value of -1 is 1
Q-5. Using commutativity and associativity of addition of rational numbers, express each of the following as a rational number:
OFtsts s
i+ +t+I

@ Z+3+537 +4+ 32
W 5+0+3+ 2+
Solution:

() We have:

2 7 —4 -1
ststs+3

(3+3)+ (349

oy 3 —4 —11
(II)7+T+T+_

_ —8x9 3x7
2T + 9x7
—72 21
8 T &
—72421

63
—51 _ —17

63 21

mi+i+p+i+32

_{2 8 —11 4 —2
'G+§)+QH+E+QJ
2+4

_ 8—2
=% t3 T

—11
15
_6 6 —11
*st3tw

6x3 6x5 -11
~ 5x3 + 3xb + 15
_ 18 30 —11
B CUS C
184-30 —11
15 + 15
_48 -1
5T
48-11 _ 37

15

15
. - - 7
W2+0+3F+2+ 270
_f{4 —13 —8 17
'(7+7ﬁ*"?+ﬁ

4-13
7

=9, 8 17
=7 t3 ta

—8 17
T3 ta

- —9x9
7%x9

—8x7
Ix7

17x3
21x3

+

+




- ~81 i ~56 . 51
63 ' 63 ' 63

_ -81-56+51
63

63

Q-6. Re-arrange suitably and find the sum of each of the following:

<DP + zr- + £ + 7,
-6 -5 -4 -15
00— + + + -f+ 7

UgpgrLre. o ik

AN 4 | 5 , =B . 9

(M 13+ T HT 13
I+ 1

V) 3 5

(vi) Extra close brace or missing open brace

Solution:

-17 -25

Q44+ w3 + 5 x >

25\ . 11
(¢ T2 12

11-25 , 11 17
2 12t 3
-14 11 17
2t 12+ "3
-14x6 11 -17x4
2x6 12 3x4
-84 11 -68
12 12 12

-84+11-68 _ -141 _ -47
12 "2t 4

OO0Of+T +T + ~r

=("T + ~r) + ~T+ "T

-6-15 m 5 . 4

7 6 "9
=Aj + A + AN
7 6 "9
_ -21x18 -5x21 -4x14
7x18 + 6x21 + '9x14
-378 -105 -56

126 + 126 + 126
-378-105-56 _ -539 _ -77
126 ” 126 18

1+9 +713+"1
3 ''5 ' 15 ' 3

=fi+ir+1+zli + 7
_ 349 7 m -13 -7
" 5 3 5 ' 3
122 . 7 , _13 -7
-5 ' 3" 15 3
_ 12x3 , 7x5 , -13 , -7x5
5x3 3x5 + 15 + 3x5
36 I 35 A -13 -35 _ 36+35-13-35 23
' 15 15 15 1 15 15 15
4 , -5 .-8. 9
v 3 ' 8 18 " 13
—8\ R
3 ' 13 ' 13 13
4+9-8 -5 _ 5 m -5
13 13 " 13 + 8
5x8 , -5x13
13x8 8x13
_ 40 , -65 _ 40-65 _ -25
104 104 104 " 104
(V)4 +~ +H 4

(i+1) +(1+T)



3
=34 2

3 + 5

3x5 —2x3

3x5 + 5%x3
_ 15 -6
Tt
=156 _9 _3

15 15 5

5 2 9
Mgt+tptrtetrsts

br(EeE) ()

1, 547 , 249 |, -5
st t7 T

1,12, 11 , -5
st t7 T

_ 1x42 12x28 11x48 —5x21
T 8x42 + 12x28 + 7x48 + 16x21
_ 42 336 528 —-105

=33 T 33 T3 T 33
_ 424-336+528-105 _ 801 _ 267

336 336 112



Chapter 1: Rational Numbers
Exercise 1.3

Q-1 Subtract the first rational number from the second in each of the following:
Whe
O00x.I

("Oir-TT



s -3
7T 14

-8 -7
(vil)) 2, o

Solution:

(vii

11 —4
™55
-4 11 _ —411 _ 15

“13 137 13 T 13

1 -3
(V)ZaT

—6 —13
(V") )

14
=13 6
T {
_ —13  —6x2
14 T2
et s N0 B |
T4 14 T 14 T 14
-8 -7
(Vm) 33 9%
= =r_=8
T 227 33
_ —7x3  —8x2
T 22x3 33x2
=21 16 _ 21416 _ =5
“"66 66 = 66 66
Q-2. Evaluate each of the following:
w2 3
0353
oW =4 2
M =
4 -5
(i) =
.\ -2 5
™) 7y
-3 -2
0 -+
N 4 -5
(VI) §_2—6
-5 -2
(V") T
13 12
(Vm) 5%
.y —6 =7
(IX) =T 13
7 19
® % 3%



5 —8
0d) 55— 31

Solution:
w2 3
03-3
_ 2x5_ 3x3
T 3x5 5x3
~lo_9
RTINS
_109 _ 1
15 ~ 15
-4 2
=
- —4x3 _ —2x7
%1 3Ix7
=12 14
21 21
_ 12414 _ o
TTar T2
-5
@ - =
=4_5
77
=45 _-1
7 7
yx —2 B
™ 53
_—2x9_5
1x9 9
18 5
=79 "9
_-185 _ —-23
“T9 "9
-3 -2
0 =+
= 3x7_ —2x8
8x7 <8
_21_ -6
56 56
_ 21+16 _ 37
=756 56
N -4 -5
M 5%
_ —4x2 5
T13x2 26
-8 5
=% %
_ —8+5 _ -3
T T2 T2
-5 -2
i) -+
= =5 _ —2x2
14 Tx2
-=5_—
T 1
=5 _ 1
14 14
(viii %—%
_ 13x5_ 12x3
T x5 12x3
-65_36
75 75
_ 65-36 _ 20
™
=
™ -5
- =67 _ 1
13 13
7 18
0 23
_ 7x3 _ 19x2
T 24x3 36x2
=2 38
T TN
_ 21-38 _ -17
T T2

5 -8
() %3 o1



Q-3. The sum of the two numbers is %. If one of the numbers is %, Find the others.

Solution:

It is given that:

The sum of the two numbers is %.

One of the number is %

Let, the other number be x.

¢w+%=%
NP
Sem 32
>z=122
>z=12

Hence, the other number is %.
Q4. The sum of the two numbers is _Tl If one of the number is —Tu' Find the others.
Solution: It is given that;

The sum of the two numbers is _Tl

One of the number is —le

Let, the other number be x.

. -12 -1
A el
-1 12
=T=3""3
== —=1+12
3
—u
>c=3

L1
Hence, the other number is 35

Q-5. The sum of the two numbers is _74. If one of the number is -5, Find the others.
Solution: It is given that:

The sum of the two numbers is _74.
One of the number is -5

Let, the other number be x.

-4
Lot (=5) =5
—4

=T =03

—4 5x3
=T= 313
= 5= —4;—15
=>g=1

Hence, the other number is 1—31

Q-6. The sum of the two rational numbers Is -8. If one of the number is _715 Find the others.
Solution: It is given that:

The sum of the two numbers is -8.

One of the number is _Tm



Let, the other number be x.

. 15 _
cot B = (-8
-15
=>z=-8—
—8x7 15
g v S
—56+15
== —+
—41
=T = -

Hence, the other number is 7

Q-7. What should be added to %7 s0 as to get %?

Solution:
It is given that:

The sum of the two numbers is >

9

One of the number is _T7
Let, the other number be x.
Szt _T7 = %
Sz=4-F
o
>e=2_9%
= 40;;63
S>z=13

103

Hence, the other number is -

Q-8. What number should be added to I—f
Solution:
It is given that:

26

The sum of the two numbers is 3

One of the number is I—ls

Let, the other number be x.

et =
>z=5-23
bemBs
oo
=>z=4

.41
Hence, the other number is TR

Q-9. What number should be added to _75
Solution:

It is given that:

The sum of the two numbers is —Tz

One of the number is _75

Let, the other number be x.

26
29
S0 as to get 33 ¢

toget -2?



. -5 _ -2
et =g

-
bam
== —1;:—15
=z =

21
Hence, the other number is 2—11

Q-10. What number should be subtracted from —Ts to get %?
Solution:
It is given that:

The sum of the two numbers is %

One of the number is —Ts

Let, the other number be x.

. S5_5
LTt 5 =g
_5_ -5
=T=g" 3
_ 5 —bx2
= T= ¢ 3x2
5 —63
=T=§"m
__ 40+63
=T = 73
103
zT=7
. 103
Hence, the other number is =7

Q-11. What number must be subtracted from 2 to get 32

Solution:
It is given that:

The sum of the two numbers is %

One of the number is %

Let, the other number be x.

3 —5
7T T=
_3_5
== 7 2
__ 8x4  5x7
=T= g Xy
—12 3
=T= x5
_12-35
=T = 28
—23
=T = 55
. —23
Hence, the other number is TR

Q-12. What should be added to (% + %) to get I—:?
Solution:
It is given that:

The sum of the numbers is I—:

One of the number is (% + %)



Let, the other number be x.

.2 3 _ =2

cem
e —2—1150—9
> z=
S>z=T

5

Hence, the other number is _T7

Q-13. What should be added 1o ( 3 -+ § + } ) to get3?

Solution:
It is given that:
The sum of the numbers is 3

.1 1 1
One of the number is (E +3+ 3)
Let, the other number be x.

.1 1 1 _
"E+§+E+“"_3

Sems il
= &= = Bi— B0 56
== 90—12610—6

S>z=2

Hence, the other number is %.

Q-14. What should be subtracted from (%— %) to get _Tl?

Solution:
It is given that:

The numbers is _Tl

One of the number is (%— %)

Let, the other number be x.

.3 2 _ -1
‘13T

=32 -1
ZE=4"3"%

3x3  2x4 —1x2

= ET= 03 3xd 6x2
S
N
>z=2

S>z=1

Hence, the other number is %.

Q-15. Fill in the blanks:



Mo+ =-1
@) L+ =3
(1) I B4
Solution:

() = ge =-eveeennees

Let the required number be x.
-4 -3

e 1

13 2%
—4x2 -3 __
13x2 26
-8 3
26 26
—8+3
26
=5
%6
-4 -3 _ -5

1328 26

M+ =-1

=
= =z
==

==

Let, the required number be x.
-9 _

-—_1-=2
=>z=-1 1

—1x14 -9
== Txd T
1449
>z=—
-5

T=1
-9, -5
wtuw=-1
o —7
@) 5 +...... =3
=>_T7+z=
—g_=7
=>z=385
_ 3x9_ -7
= T=10" 9
22T
=T=3"7
o g = 2T
9
_u
>gzg=3%

15
(iV) ...... 3 =4
Let, the required number be x.

:>z+%:4

=>z=4—%
o= 5%
»o=8-4
ﬁz:%
>z=23

37 | 15 _
Hence, 3 + 3 = 4



Chapter 1: Rational Numbers

Exercise 1.4

Q-1. Simplify each of the following and write as a rational number of the form

0 AlLA 1zl

(M +ir +ir

W nr + 1 + ~r

A N A -8
(V) 5 10 15

MZ» + M , ) 3
w 10 T 15T -20

NTf +2~ +72 +3



Solution;

R -7
0 f+5+%F

8,5 7
=1T%3
3x6 5x4 Tx3
Ix6 T 6xd Bx3
18 , 20 21
24 " 24 20
_ 18+20-21
T4

=17

24

W 2, =5, -7
3+ +5
_2 , -5 1
st 579

2x6  5x3  7x2

3x6 6x3 9x2

_ —11x12 x4  5x3

T Tax12 6x4 8x3

—132 , 28 15
2 T2 2

_ —132428-15 _ —119
- 24 Y
-4 -7 | -8
Ms+twt+ts
- —4A_T1_8

5 10 15
—4x6  7x3  8x2
5x6  10x3  15x2

242116
30 20 30
- —24-21-16 - —61
30 30
—9 22 13
Mwt+tistm
_=9 , 22 13
"o tT

—9x6 | 22x4_ 13x3
T0x6 ' 15x4  20x3

_—54 , 88 39
“ % T
_ —5448839 -5 _—1
- 60 ~ 60 ~ 60
N5, 3, =7
(V)z+S5+5+3
5 3 7,3
377371

5x2  3x3 7x2 3Ix6

3x2 2x3 3x2 1x6

=10_9 21,9
=§° 6 6 T3
_100-14+18 _ 5
B 6 G

Q-2. Express each of the following as a rational number of the form %:
5 —8 , -1 ,  -11 , 3

Wz+3T+% +33

—12

.y 6 -7 19
(")7+1+T+E+T

i) 2+ 2+ 3 +6+
W) Z+0+ 2+ 2+ 1L
WE+I+5+ 2 +2
Solution;

o —8 -1 -11
OF+7+75 +33



_(-8x2_1u\_(1x2 3\_3
“\3x2 6 x2 8 1
=(Z6_11)_(2_ 38)_3
\6 6 8§ 8) 1
_=21 -1 3
76 8 1
_ —27x4  —1x3  3x24
T T6x4 8x3  1x24
_-108 3 72
"% T m
_ —108+3-72
- 24
I

24 8
. 6 -7, 19 | -12
@z+1+5+g+—=
=81 7, 19 12
srtista 7
=(8 418 _1 iz
'(7+21 7)+1 9
_(6x3 | 19 12x3 17
'(><3+21 7><3)+1 9
= (18, 19 36 17
'(21+21 21)+1 9
_ [ 18+19-36 17
'( 21 )+1 9
=L 41 7
A T19
= 1x3 +1x63_ 7x7

21x3 1x63 9x7
=3 4 63 4
"mTe ®
_ 346349 _ 17
T 63 63
aa 1509 -1l -7
(5 +5+—5 +6++
15,9 11,6 7
T2 T 3 TI S

15 , 9 1,7 6
(7+§)‘(T+6)+I
_(15x4 | 9 1x2 7
'(2x4+8) (3x2+6)+
=(80 9y (22 . 7 §
'(s+s) 6+6)+1
_60+9 2247 | 6
T8 5 11
=8_2 .6

8§ 6 "1
2 69x3_ 29x4 | 6x24

8x3 6x4 1x24

207 _ 116 144

24 24 24

_ 207-116+144 _ 235

24 24

W) L +0+2+2+4

-7 9 19 11
T 5T

-7 11 9x2
Tt Gs

11 9
Ttu-G+

19
10

19
1)

-7 11 18 19
T T (E + E)

-7 11 18419
Ttu o

-7 11 37
T tu o
—7x35 + 11x10 37x14
4%x35 14x10 10x14

25 10518
140 140 140



_ 2454110-518 _ 121

- MBHOGS o1
WZ+i+5

_ =7 5_1_
=7 t37 3

n
>
+

_=27 10 , 24
o tuoto

_ 27410424 _ 7
12 12

Q-3. Simplify:
OF+1 4

w5 7 -2
M3-5+3

0§ + 5

Solution;
N3 , 5 7
O=+7171

Taking the LCM of the denominators;

Taking the LCM of the denominators:
5x2 7 —2x2

3x2 6 3x2

Taking the LCM of the denominators:

5x3 _ 7x2 + 2x4
4x3 6x2 3x4

Taking the LCM of the denominators:

—2x14 3x7 4x10
5x14 + 10x7 + 7x10




_ 28421440 _ 33

70 70
5 , -2 -2
Msts 1
Taking the LCM of the denominators:
5x5 2x6 2x2

6x5 b5x6 15%2

=2_12 4
=% 3 T
_ 251244 _ 17

—30 30
y3_-2, =5
M35 +3%
Taking the LCM of the denominators:

3x9 2x8 _ 5x2
8x9 9x6 36x2

_27 1610
=mtm T
_ 27+16-10
=T

33 _1

72" 4



Exercise 1.5

Q-1. Multiply:
0>11
@iiy ] byif

010 x IT

(vi)y»-& yni

Chapter 1: Rational Numbers



(vil) 2 by =
(vili) T2 by 7

Solution;

()L x5 =715 _ 38
11 47 11x4 T M

WyxF=57="%

(i) 5 % 3 = 155 = o
() 77 X 5 = T5ef = 205 = ag
v i7 X —3_31 = —?r:iﬁn = %
O R
o) 3 X 7 = 5 = %
i) T2 x 7= =2 = 1B
Q-2. Multiply:

wiw%

(") —55

(iii) ;—5 ;—65

OF;

W) =5 by S

) 3 by g

Solution:

)7 X 2% = 7 = 1
)T X 55 = Thas = o
(i) 35 X 5 = a6 = 16
MFx 35 =g =7
WX G5=w=1

. —8 _ —8x3 _ -1
M) 5= X 67 = ox61 — o1

Q-3. Simplify each of the following and express the result as a rational number in standard form;
-16 _ 14

( ) 21 5

(ii) E X 2—8

(il)) So> x 16

—13 27
(IV) — X 96

(v)—xﬁ

(vi) = — X H
-8
—88
2
25

(vii) _— X
(V|||) = X

Solution;
0 —16 14 _ —2x2x2x2 2x7 __ —32

—_ X = — —

21 5 = 3x7 5 — 15

o 7 -3 7 -3 _ -1
(i) B3 Xkt -8
sy —19 _ —19 _ 76
(III)WX].G—szXzXzXz—T
(IV) —13 27 _ —13 3Ix3x3 __ —_3

9 -26 — 3x3 —-2x13 — 2

64 -9 —4x16 —4

™ 15 = =

- 16 —3x9 ~ 3




(V|)_x£=__50xw=__100

7 3 3
- 81 —11 _ -9x9 _ -9
(vit) 9 X 88 T 3x3 X Taxii 8
iy B T2 _ -5 . 8x9 _ 8
(il) 5= X 5 =553 X 55 = 3
Q-4. Simplify:

2
—4 12 3 21
(57 5)+(Fx%)

15 6

104 55
=15 6

_ 104x2+55x5 _ 483
30 30

o ($x8)-(2 <)

Z 1x11_ —=2x5
72 3x3




_11 -10

4 9
_ 11x9+10x14 _ 239
- 126 T 126
a8 -3 -3 11
(viii) (3 X T) + (W e ﬁ)
_4x(=3) | -3x11
-5 10x16
_ 12 —33
=% T 0
_ —12x32-33 _ 417
- 160 ~ 7160
Q-5. Simplify:

0(3x3)+(Ex1)-(2

_ 1x3+35x2-13x6
12
3+70-26 _ 47
12 T 12

_ 1x3+5x2427x3
21
_ 8+10+81 _ 94
21 21

iy (2 x 2)+ (Tx &) +(2

—13x5 |, 7x8 3
LT 10

—65 , 56 3

- Tt

_ —65x5+56x2+3x3

- 30 ~
—204 _ —34

30 B

. 3 5 9 4

@ (5 x8) - (% 5) + (
5 1.2

- 22 1+ 13

_ 5x13-286+2x22

- 286

_ 65-286+44 _ —177
286 286




Chapter 1: Rational Numbers
Exercise 1.6

Q-1. Verify the propertyx x y = yxx by taking:
Cyx=-81tF= 7
-3 -11
(")*= T»»= -S-
(iii) x — 2,%=
(iv) *=0,7= ~In-

solation. We have to verifythat,x X y = y X X

Ox = -r.If = |



-1
TXYy="2 X2 =

3 7 21
xp=2yx1l_2=2
Y =T X3 T 7;
Ll 2 2,21
-3 X T Ty X3

Hence, verified.

ie=3,y= 35

exy=JxH=25
yxz=Fx3 =%
TXT =T X%
Hence, verified.
iz =2y= -2
at:><y=2><_ig=_L4
yx:z::_lsx2:_l4
n2x =T x2

-8 -8
Hence, verified.

Wz =0y==

x Xy=0x _T15 =0

YyXxXz= _Tls x0=0

) 15 _ -15 _

o0 x =3 — 8 x0=0

Hence, verified.

Q-2. Verify the property: £ X (y X 2) = (z X y) X z

+ -7 12
Mz = 3Y= F =

'“l:lo [=1F'S

. -3

(Hz=0,y=—,2=
1 5 -7
(i) x = Y= 2= F
. 5 -12 -7
We=7y=m,2=5

Solution: We have to verify that, z X (y X z) = (€ X ) X 2

X —7 12 4
(|)m=T,y=?,z=§
_ =T 12 4y _ -7 16 —112
;’-’“(yxz)—Tx(?xa)—Txﬁ—T
_ (=T 12 4 _ —28 4 —112
;‘(wxy)xz—(Tx?)xa—Txa— 15

=>a:><(y><z)=0x(_?3x_9)=0xﬂ=0

=>(mxy)xz=(0x_T3)x_—9=0x_TQ=0

.'.OX(?X_TQ)z(OX_?s)X_TQ

iye=1,y=2,2=

=>:zr:><(y><z)=%><(_i4><_77)=_71><%=%

:(mxy)xz:(%x%)x%:jx%:ii
be () (1 2) <



—-12 -7
x(_x_):;xﬁzﬂ

5
7 13 18 39 39
_ (5 -12 -7 _ 60 , =7 _ 10
=>("’”<y)><z_(7x13)><1_8_91 X1w® =3

—12 -7\ _ (5. -12) _ -7
><(13x1_8)_(7><13)x18

Q-3. Verifythe property: z X (y X z2) =z X y+ X z

~3|en

6o _ -3 . _ 12 __ -5
Wz=-y=12=75
" —12 -15 8
e=—="y=—F,z2=73

-13
(iYz = 5,y 2= g3

Solution: We have to verifythat z X (y X z2) =z xy+z x 2z

We==2y=2,=2"

Wt =7 x (F+7) =T xR =FxF=7%
Exytoxz=Rx 1By 5 8 Wi L
(B ) =R B I
Hence, verified.
(i = —== ,y—_15,z—§

S S e
Exytoxz=Rx Myl s 9, m_swm_ 1
() =R P e
Hence, verified.
(iye=F,y=2,2=:2

= () - F R - et
exytoxz=Pxi P BBy B_omm g2
(B rR) =R xR
Hence, verified.
vy = 4,y=_75,z=%
ex ()= x (FH+5)=FxHT=FxF=1
mxy+mxz—T3x_T5+_T3x%=%+_T7=liT_7=l
Ex (D) =R P+ E ]

Hence, verified.

Q-4. Use the distributivity of multiplication of rational numbers over their addition to simplify:
03x (%+3)

2 x (2+%)

woéx(%—%)

i) 3 x (g_ 40)

Solution;

10 3 3
(I)—X(ﬁ+T)=3XH+3XT=T=T

oy —D -5 -5 -2 —4
(")TX(%+?)=TX§+TX?=TXT=—6



21y _ 2 7T 2,21 __ 1 8 _ 112 _ —11
(i) 3 x (16 T)‘?XE TX T T8 28 8
88

(iv)%x(g—4o)=§xg—§x4o=§—30=w=‘—

=
Ly
[

Q-5. Find the multiplicative inverse (reciprocal) of each of the following rational numbers:
o

(i) -7

(iiiy 2

v) 5

™=

)2 x 2
(vii) —15 X -
(vil)) —2 x _T
(ix) -1

™ 3

(xi) 1

Solution:

(i) Multiplicative inverse ( reciprocal ) of 9 = %.

(ii) Multiplicative inverse ( reciprocal ) of -7 = %

(i) Multiplicative inverse (reciprocal) of % 1—52

(iv) Multiplicative inverse (reciprocal) of _9 _79

(v) Multiplicative inverse (reciprocal) of — = :—g or %

(vi) Multiplicative inverse (reciprocal) of 2 % = % X % = %

(vii) Multiplicative inverse (reciprocal) of — - X ig _15 X % = —Ts

(viii) Multiplicative inverse (reciprocal) of —2 X _?3 = }2 X _i3 = %

(ix) Multiplicative inverse (reciprocal) of -1 = Ll =-1
(x) Multiplicative inverse (reciprocal) of % % Undefined
(xi) Multiplicative inverse (reciprocal) of 1 = % =1

Q-6. Name the property of multiplication of rational numbers illustrated by the following statements:

_ 8 _ 5
(')16 15_1_5x1_6

(MFx9=9x3

@ix(F+7)=ixFT+ixT

] -9
(IV)TX(%+T)
MEx1=2=1xL
(v.)‘-“x%:l

Vi) 3 x0=0=0x =

i) 2 x 2+ 2 x T =2 x (%“‘%7)
Solution:

(i) Commutative property

(if) Commutative Property

(iii) Distributivity of multiplication over addition
(iv) Associativity of multiplication.

(v) The existence of identity for multiplication.


http://www.yw

(vi) Existence of multiplicative inverse
(vii) Multiplication by 0

(viii) Distributive property

Q-7. Fill in the blanks:

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

(ii) The product of a positive rational number and a negative rational number is always ..............
(iii) The product of two negative rational numbers is always ....................
(iv) The reciprocal of a positive rational number s ..............

(v) The reciprocal of a negative rational NUMDbET iS ........c..ce.....

(vi) Zero has .......... reciprocal.

(vii) The product of a rational number and its reciprocal is ..................
(viiij) The numbers ......... and .......... are their own reciprocals.

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

(x) The number Qiis ........... The reciprocal of any number.

(xi) Reciprocal of %,a = | N D

i) (17 x 12) " = (17) " X eeaen

Solution:

(i) Positive

(i) Negative

(iii) Positive

(iv) Positive

(v) Negative

(vi) No

(vii) 1

(viii) -1 and 1

(ix) a

(x) not

(xi)a

(xii) 1271

Q-8. Fill in the blanks:

—4xf==Fx.........

() X = Xeennenn
(iii)%x(%—l—}—:):%x .......... S xI—zﬁ

M x (4 2) = (Fxo )R x 2

Solution:
() As, z X y = y X z that is commutativity
So, -4

(i) As, z X y = y X x that is commutativity

5

So, 1

(i) As, z X (y + 2) = & X y + z X zthat is distributivity of multiplication over addition
3 1

So. g3

(iv)As, z X (y X 2) = (z x y) X zthatis associativity of multiplication

5
So, -



Bxercise 1.7
Q-1. Divide:
0)1 by \

(i) 5 by ™

(ox fV\

i) 0 by

Chapter 1: Rational Numbers



(vii) 4 by 6
(vili) 2 by —T
() —4 by 3
® = by 5

Solution;

7 -5

i) F+F=7x5 =73
e
OT+E=TxF=7
W0+ =0x =0
(VII)_T3+— =T3x_i6=%
o)+ 7 = §xF =+
(ix) — +_T3——4x_i3—2—30
OF+F=Fxh=7F

Q-2. Find the value and express as a rational number in standard form;

02+2
i 2+ =2

(i) 6__

(v) 52 + (~20)

W2+ 20

o) 35 + 7%

Solution:

(i)2+ﬁ=%x%=%

(") . —35=% _l—g5=_78

(ii) 6+ 2 = —6x 1L = 5

) R, (0)=R 1 -2
W2+ =2y B2
O RN

Q-3. The product of two rational numbers is 15. If one of the numbers is -10. Find the other number.
Solution;
Let, the other number be x.

So,z X (—10) =15

15 _ 3
ZrT=Tn =3

So, the other number is _T?’

Q-4. The product of two rational numbers is —Ts' If one of the number is E' Find the other number.

Solution; Let, the other number be x.

—4 —8
SO,QXE—T
-8 ., —4
>T=5 7T
] 15
ZT=5 Xz

S>z=73



Thus, the other number is %

Q-5. By what number should we multiply _Tl so that the product may be _T%?
Solution:

Let, the number be x.

om e
éz:%ﬁw%
>z=2

Thus, the other number is %

Q-6. By what number should we multiply _2—;5 so that the product may be _75?
Solution:

Let, the number be x.
-15 _ -5

28 7

__5;__15
7 ° 28
28
—15

T X
= z=
>z=" X
>z=13
Thus, the other number is %
Q-7. By what number should we multiply ;—; so that the product may be 24?
Solution:

Let, the number be x.

zx 3 =24

Sr=24+ 3

Sz=24xL

=>z=-39

Thus, the other number is -39.

Q-8. By what number should _T3 be multiplied in order to produce %?

Solution;

Let, the other number that should be multiplied with _T3 to produce % be x.

e
=>a:=§+_73
Sz=2x%
>z=7

Thus, the other number is —Ts

Q9. Find (z + ) + (z—y), if

We=3y=7

e=2y=3
—1
(e =2y=
Wez=72y=3
We=1y=3
Solution:

0 (z+y) + (z-y)

(3495 (D)



°’|§

Thus, (z + ) =+ (z-y) = =
(i) (z +y) + (z-y)

(43) 5 ()

=9 10 __

10 <1
Thus, (z + ) + (z-y) = -9
(iii) (z + y) + (z-y)

(G4 3)+ (+9)

Thus, (z + y) + (z-y) = %

() (z +y) + (z-y)

(38) (-9

_ 4 21 _ 17

T X mT T
_17

Thus, (z +y) + (z-y) = 9
W (z+y)+ (z-y)
(1) ()

4 _ -7
XFTF

FNEN

. 7
Thus, (z +y) + (z-y) = &
Q-10: The cost of 7 % metres of rope is Rs 12%. Find its cost per metres.
Solution: The cost of 7 % metres of rope is Rs. 7%.
Therefore,

Cost per metre = 7% - 7%

51 . 23

4 3
— 51 3

s X 23
— 153 _ 61
=3 Rs.192

Hence, the cost of rope per metres = Rs. 1%

Q-11. The cost of 2% metres of cloth is Rs. 75%. Find the cost of cloth per metres.
Solution: The cost of 2% metres of cloth is Rs. 75%.

Therefore,

Cost per metre = 75% + 2%

— 301 .7
=71 73
— 3013
=3 X7
— 129 _ 1
= Rs.324

Thus, Rs. 32% or Rs. 32.25 is the cost of cloth per metre.
Q-12. By what number should _1—23 be divided to get —Tu?
Solution:

Let, the other number be x.

38 L ool
16 ° 4
S @xiom
T
1=



_ 3
=T = 2
Thus, the other number is %
Q-13. Divide the sum of _Tls and 1—72 by the product of _Tm and _Tl?

Solution;

-13 12) . (-3 -1
( 5 T T) - ( 7 X T)
_ —18x7+12x5 . 31

35 * 14
_ —91+60 . 31
35 14
) R U |
T 31 5

Q-14. Divide the sum of % and % by their differences.
Solution;

65 12) . (65 12
(8+9)+ (89

— 65x7+12x12 . 65x7-12x12

84 ° 84
- 4554144 . 455-144
84 ° 84
_ 599 . 3u
T84 " 84
599 84 _ 599

=31 X330

Q-15. If 24 trousers of equal size can be prepared in 54 meters of cloth, what length of cloth is required for each trouser?
Solution;
Cloth needed to prepare 24 trousers =54 m

So,

Length of the cloth required for each trousers = 54 +- 24 = % = % m= 2% metres.



Chapter 1: Rational Numbers
Exercise 1.8

Q-1: Find a rational number between -3 and 1.

Solution:

Rational number between -3 and 1 is -3 = _yz =-1

Q-2. Find any five rational numbers less than 2.



Solution.

We can write;
_2 _2x5 _ 10
Z'T T 1x5 B

Integers lessthan10 are 0,1,2,3,4,5,6,7,8,9

Hence, five rational numbers less than 2 are %, %, %, % and %.

Q3. Find two rational numbers between %2 and %

Solution:

=2

Since, both the fractions ( 5

and g) have the same denominator, the integers between the numerators (-2 and 5) are-1,0,1, 2,3, 4.

Hence, two rational numbers between (—Tz and %) are (% or 0 and %)

Q4. Find two rational numbers between % and %

Solution:
1 1
iy s
. 1 1 _ (5 2) _ 10 _ 7
Rational number between 3 and T 5 =3 730
1,7 447
0 sl
: 1 7 _ (5 20) _ 20 _ 11
Rational number between 5 and 3= 3 =5 =%

Therefore, two rational numbers between % and % are % andi—;.
Q-5. Find ten rational numbers between % and %

Solution:
The LCM of the denominators (2and 4 ) is 4.

So, we can write % asitis.

1 _ 1x2
Also, 7= 3

As the integers between the numerators 1 and 2 of both the fractions are not sufficient, we will multiply the fractions by 20.
— 1x20 _ 20

T 4x20 T 80

2 _ 2x20 _ 40

4~ 4x20 — 80
Between 20 and 40, there are 19 integers. They are 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40.

21 22 23 24 25 38
ThUS, A0 A0 AQP AQY AD2 et e 140 and

.1
4

39
4

o arethe fractions.

We can take any 10 of these.
Q-6. Find ten rational numbers between -Tz and %

Solution:
LCM of the denominators (2 and 5) of both the fractions is 10.

We can write:
-2 —2x2 —4

B T Bx2 10
1 _ 1x5 5
And 3 = 3351
Since, the integers between the numerators (-4 and 5 ) of both the fractions are not sufficient, we will multiply the fractions by 2.
. -4 —4x2 _ -8
10 T Tox2 T 20
5 _ 5x2 _ 10

10 ~ 10x2 20



There are 17 integers between -8 and 10, which are -7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7, 8, 9.

These can be written as:

-7 —6 -5 —4

8 9
S0 T0Y R TG ,%and2—o

We can take any 10 of these.
Q-7. Find ten rational numbers between % and %.

Solution:
LCM of the denominators (5 and 4) of both the fractions is 20.

We can write;
3 _ 3x4 12

5 ~ Bx4 20

3 _ 3x515
And 7 = =%

Since, the integers between the numerators (12 and 15 ) of both the fractions are not sufficient, we will multiply the fractions by 5.

12 _ 12x5 _ 60
©20 T 20x5 . 100

15 _ 15x5 _ 75
20 ~ 20x5 100

There are 14 integers between 60 and 75, which are 61, 62, 63, 64, 65, ............ , 73 and 74.These can be written as:
60 61 62 63 73 74
1007 100° 1007 1007 "ttt ,ma’ndm

We can take any 10 of these.



