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Rational
Numbers•

Learn and Remember

1. A rational number can be written in the form P , where P
q

. 4 3 -11
and q are integers and q :;f:. O.For example, - -;:;' "8 ' -7- are

all rational numbers.
2. Rational numbers and integers are closed under the

operations of addition, subtraction and multiplication, but
not closed under division.

3. Whole numbers are closed under addition and multiplication,
but not closed for subtraction and division.

4. Rational numbers are commutative and associative for addition
and multiplication, but not for subtraction and division.
If a, band c are any three rational numbers, then

(a) a + b = b + a (Commutative for addition)
(b) (a + b) + c = a + (b + c) (Associative for addition)
(c) a x b = b x a (Commutative for multiplication)
(d) (a x b) x c = a x (b x c) (Associative for multiplication)

5. Distributivity of rational numbers over addition and
subtraction for all rational numbers a, band cis a(b + c) = ab
+ ac and a(b - c) = ab - ac.

6. Rational number zero (0) is the additive identity and 1 is
the multiplicative identity for rational numbers, integers
and whole numbers.

7. The additive inverse of the rational number ~ is - ~ and

. . a (a) 0VIce-versa i.e., b + - b = .
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8. The reciprocal or multiplicative inverse ofthe rational number
a. C if a C- IS - 1 - X - =1b d' b d .

9. Rational numbers can be represented on a number line.
10. Between any two given rational numbers, there are

countless rational numbers. The idea of mean helps us to
find rational numbers between two rational numbers.

a+bIf a and b are two rational numbers, then -2- is a rational

a+bnumber between a and b such that a < -2- < b.

11. Zero (0)is also a rational number, but zero (0)has no reciprocal
rational number.

12. Having equal denominators by taking L.C.M. and making the
numbers in larger forms of both rational numbers, you can
get countless rational numbers.

1 29 .
If - and - are two rational numbers, then L.C.M. of 4 and4 32

32 is 32. So, ~ and ~~ can be written as 3~ and ~~ . Rational

9 10 28
numbers between them are 32' 32' 32'

TEXTBOOK QUESTIONS SOLVED
EXERCISE 1.1 (Page-14-15)

Q1. Using appropriate properties find.

(i) - ~ x ~ + ~ - ~ x ! (ii) ~ x (~J-!x ~ + ~ x ~3 5 2 5 6 5 -7 6 2 14 5
. 2 353 1Sol. (l) - - x - + - - - x _

3 5 256
-2 3 3 1 5

=-x---x-+-
3 5 5 6 2

3 (- 2 1) 5 (B di ib " rty)= '5 3 - 6' + 2' y istri utivity prope

=~ (-~-1)+%

RATIONAL NUMBERS 7

3 -5 5
--x-+-

5 6 2
1 5 -1+5 4---+-------2- 2 2- 2 -2-

(ii) ~ x (~J- .!. x ~ + ~ x ~
5 -7 6 2 14 5

= ~ x (-73) + 1~ x ~ - ~ x %
(By associativity property)

2 (- 3 1) 1 (B di ib .. )= - x - + - - -4 y stn utivity property
5 7 14

= ~ x ( -~: 1) _ ~
2 -5 1 1 1

=-x---=----
5 14 4 7 4
-4-7 -11

=~=28
Q2. Write the additive inverse of each of the following.

2 -5 -6 2 19
(i) '8 (ii) 9 (iii) -5 (iv) -9 (v) -6·

We know that additive inverse of a rational number ~ is

(
-a) a (-a)b 'such that b + -b- = O.

2
(i) -

8

- 2 . th dditi f 28 IS e anmuve Inverse 0 "8'

[.,' ~ + ( _ ~) = 2 ; 2 = % ~ 0]
-5
9

5. h dditi f - 5- IS tea lIve Inverse 0 -.9 9
[.,' -95+ % = - 5

9
+5 + % = 0]

Sol.

(ii)
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(iii) _ 5

-6 -65 is the additive inverse of _ 5 .

[-. =~{( =~)}=~-~=~=OJ
2

(iv) _ 9

2'th dditi f2- IS e a tive mverse 0 -9'9 _

[.: ~+{-(~)}=~+~= -2+2 +Q=o]
-9 -9 -9 9 9 9

19
(u) _ 6

19. h dditi f 19- IStea itive mverse 0 -6'6 _

[.: ~+{-(~J}= -19 + 19= -19+19 =Q=;:=o]
-6 -6 6 6 6 6

Q3. Verify that - (- x) = x for.

(.) 11 (..) 13
l x= - n x=--

15 17
Sol. According to the given equation,

-(-x)=x

(') 0 . 11.. . (.)z n puttmg x = 15' m given equation t

... (i)

(
11) 11LHS -- -- - - -RHS-. . . - 15 - 15 - . ._.

=> L.H.S. = RH.S.
Hence, verified.

(") 0 tti 13.. . (')u. n pu mg x = - 17' m given equation z

L.H.S. = - {-( - ~~J}= - ~~ = RH.S.

=> L.H.S. = RH.S.
Hence, verified.

-
Q4. Find the multiplicative inverse of the following.

-13 1
(ii) 19 (iii) "5

-5 -3 -2(iv) - x - (v) - 1x - (vi) - 1
8 7 5

Sol. We know that multiplicative inverse of a rational number a is
1 1- , such that a x - = l.
a a

(i) -13

~: is multiplicative inverse of- 13.[.:

-13
19

- 19. ul . l' ., f - 1313 ISm tip icative inverse 0 19'

[
.: -13 X~=I]

19 -13

(i) -13

(ii)

1
(iii) '5

1
5 is multiplicative inverse of "5 .

-5 -3 15
(iv) - x - =-

8 7 56

56. ulti r I. f 1515 ISm tip icative mverse 0 56'

-2 +2
(v) -1 x - =-5 5

5. ulti li ti f 2"2 ISm ip ica ive Inverse 0 "5'
(vi) -1

!1 is multiplicative inverse of <- 1).

-13X-
1
-=I]

-13

[-: ~X5=1]

[
.: 15 x 56 =1]

56 15

[.: ~X%=I]

[.: <-I)X(_\)=I]
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Q5. Name the property under multiplication used in each
of the following.

- 4 - 4 4 13 - 2 - 2 - 13(i) - x 1= 1x - = - - (ii) -- x - = - x __
5 5 5 17 7 7 17

(...) -19 29 1uz -- x -- =29 -19 .

(i) 1 is the multiplicative identity. (ii) Commutativity.
(iii) Multiplicative inverse.

6 -7
Multiply 13 by the reciprocal of 16.

-7 -16The reciprocal of 16 is -7-

A di h di . 6 (-16J -96ccor mg to t e con ition, 13 x -7- = 91.

Thllwhat property allows you to compute ~ x (6 x ~ J as

(~X6J x~.

By associativity property ofmultiplication, as we know that
a x (b x c) = (a x b) x c.

QB. Is ithe multiplicative inverse of - 1i? Why or why
not?

Sol.

Q6.

Sol.

Q7.

Sol.

Sol. 8 ( IJ 8 -9Wehave - x -1- = - x - = - 1
' 9 8 9 8

Its product must be positive 1.

So, ~ is not multiplicative inverse of- 1~ .

1Q9. Is 0.3 the multiplicative inverse of 3"3? Why or why
not?

1 3 10Sol Wehave 0 3 x 3- = - x - = 1. ,. 3 10 3

1Yes,its product is 1,so0.3 is the multiplicative inverse of 33" .

RATIONAL NUMBERS 11

QI0. Write
(i) The rational number that does not have a

reciprocal.
(ii) The rational numbers that are equal to their

reciprocals.
The rational number that is equal to its negative.

(ii) 1 and - 1 (iii) O.
(iii)

Sol. (i) 0
Qll. Fill in the blanks.

(i) Zero has reciprocal.
(ii) The numbers and are their own

reciprocals.
(iii) The reciprocal of - 5 is ---

(iv) Reciprocalof.!., where x*,O is
x

(v) The product of two rational numbers is
always a .

(vi) The reciprocal of a positive rational number
is -1

Sol. (i) No (ii) 1,- 1 (iii) 5
(iv) x (v) Rational number (vi) Positive.

EXERCISE 1.2 (Page -20)

Q1. Represent these numbers on the number line.

-5
(ii) 6. 7

(z) -
4

7 3- = 1-
4 4

Sol. (i)

1 ~ 2 ",
(11111119"111 '

o 1 ~~ i ~ ~ Z ~ Q 10
4 444 4 4 4 4 4 4

. 3 7
P = 14" = "4
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(ii) - 5
6

-1 M
( 1 liEf 1 1 1 1 1 )

-8 -7 -6 -5 -4 -3 -2 -166666666°
-5

M=6'

-2 -5 -9
Q2. Represent 11' 11' 11 on the number line.

Sol. -2 -5 -9We draw a number line to represent, U' U and U

-1 DeB A
(I IEfI 1 1Ej)1 IEfI I)

-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -11111111111111111111111°
-2 -5 -9

B= u,C= U,D= U.

Write five rational numbers which are smaller than 2.

1 1 1 -1 -1 1-1
3"' 4"' 2' "2' 5 and so on or 1, 2' 0, - 1, "2'

-2 1Find ten rational numbers between 5 and 2".

*Q3.

Sol.

Q4.

Sol. -2 1
- and-5 2
L.C.M. of 5 and 2 is 10.

- 2x 2 - 4 1 5 5
Now -- = - and - x - = -

, 5x2 10 2 5 10
(Converting with same denominators)

Changing numerators and denominators in larger numbers.

- 4 x 2 = - 8 and 5x 2 = 10
lOx2 20 lOx2 20

-2 1Ten rational numbers between - and -2 are
. 5

-7 -6 -5 -4 -3 -2 -1 1 2
20' 20' 20' 20' 20' 20' 20' 0, 20' 20'

*Answer may be different.

RATIONAL NUMBERS

*Q5. Find five rational numbers between

(.) 2 d 4 (..) - 3 d 5 iiii 1 d 1
l "3 an "5 U -2 an -3 iii) - an -.4 2

2 4
(i) - and -

3 5
L.C.M. of 3 and 5 is 15,

2x5 10 4x3 12
Now -- = - and -- = -. , 3x 5 15 5x 3 15
Changing numerators and denominators in larger
numbers.

Sol.

10x4 40 12x4 48
--=-and--=-
15x 4 60 15x 4 60

2 4
Hence, five rational numbers between "3 and "5 are

41 42 43 44 45- - - --
60' 60' 60' 60' 60'

-3 5
(ii) - and -2 3

L.C.M. of2 and 3 is 6.
- 3x 3 - 9 5x 2 10
--=-and--:-
2x3 6 3x2 6

(Converting into same denominator.)
-3 5

Hence, five rational numbers between 2 and "3are

Now,

-8 -7 1 2
6' 6,0, 6' 6'

(iii)
1 1
- and-
4 2
L.C.M. of 4 and 2 is 4.

1xl: .!. and 1x 2 = ~
4x1 4 2x2 4

(Converting into same denominator.)
Changing numerators and denominators in larger
numbers,

Now,

*Answer may be different.

13
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1x 8 = ~ and 2 x 8 = 16
4x8 32 4x8 32

1 1Hence, five rational numbers between 4" and 2
9 10 11 12 13- - - --

32' 32' 32' 32' 32·
Q6. Write five rational numbers greater than - 2.

Sol. Five rational numbers greater than - 2 are

-3 -1 1
-, -1, -,0, -. (Other numbers may also be possible.)222

are

Q7. Find ten rational numbers between ~ and ~.

Sol. L.C.M. of 5 and 4 is 20.

3x4 = 12 and 3x5 = 15
5x4 20 4x5 20

(Converting into same denominator.)
Changing numerators and denominators in larger numbers,

12x 8 96 15x 8 120
--=-and--=-
20x8 160 20x8 160

3 3Hence, rational numbers between '5 and 4" are

97 98 99 100 101 102 103 104 105 106----------160' 160' 160' 160' 160' 160 ' 160' 160' 160' 160 .

DO

Linear Equations in
•• ~ - d One Variable

Learn and Remember

1. An algebraic equation is an equality involving variables. It
says that the value ofthe expression on one side ofthe equality
sign is equal to the value of the expression on the other side.

2. Linear equations are those equations whose highest power of
the variable appearing in the equation is 1. And it contains
only one solution.
For example, x + 8 = 0, here, power of x is 1.

3. A linear equation may have for its solution as natural number
or any rational number.

4. A linear equation may have linear expressions on both sides.
5. Regarding a number, variables can also be transposed from

one side of the equation to the other.
6. Occasionally, the expressions forming equations have to be

simplified before we can solve them by usual methods.
7. Some equations may not even be linear to begin with, but these

equations can be brought to a linear form by multiplying both
sides of the equation by a suitable expression.

8. The utility oflinear equations is in their diverse applications;
different problems on numbers, ages, perimeters, combination
of currency notes, and so on can be solved using linear
equations.

9. The values of the expression on the L.H.S. and R.H.S. are
equal in an equation. This happens to be true only for certain
values ofthe variable. These values are known as the solution
of the equation.

TEXTBOOK QUESTIONS SOLVED
EXERCISE 2.1 (Page -23-24 )

Solve the following equations.
1. x - 2 = 7 2. y + 3 = 10 3.6=z+2

t
6. - = 10

5
3 17

4. -+x=-7 7 5. 6x = 12
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