
MATHEMATICS

1

RATIONAL NUMBERS

RATIONAL NUMBERS

A number which can be written as 
p

q
, where p, q, are integers and q ¹ 0, is called a rational number

Thus, an integer divided by a non-zero integer is called rational number.

Ex.
2 37 –17

, ,
3 15 19

, –3, 0, 10, 4.33, 7.123123123.........

In rational number 
p

q
, p is called first integer or numerator and q the second integer or denominator..

(I) Positive rational numbers : A rational number is said to be positive, if its numerator and denominator are
either both positive or both negative

Ex.  
5

7
 and 

–2

–3
 are both positive rational numbers.

(II) Negative rational numbers : A rational number is said to be negative, if its numerator and denominator are of

opposite sign 
–4

9
 and 

5

–12
 are negative rational numbers,

(III) Equivalent rational numbers : If 
a

b
 is a rational number and m is a nonzero integer then 

a

b
 = 

a m

b m





Ex. – 
3 –3 2

4 4 2





 = 

–3 3

4 3




 = .....

– 
3 –6

4 8
  = 

–9

12
 = ..... Such rational number are called equivalent rational numbers.

    NUMBERS 

RATIONAL NUMBERS
IRRATIONAL NUMBERS 

FRACTIONS INTEGERS

NEGATIVES

ZERO

WHOLE NUMBERS

NATURAL NUMBERS

(a) Natural Numbers (N) : The counting numbers 1, 2, 3, ..... are known as natural numbers.
N = (1, 2, 3, 4, .....)

(i) The set N is infinite i.e. it has unlimited members.

(ii) N has the smallest element namely '1'.

(iii) N has no largest element. i.e., give me any natural number, we can find the bigger number

from the given number.

(iv) N does not contain '0' as a member. i.e. '0' is not a member of the set N.
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(b) Whole Numbers (W) : The number '0' together with the natural numbers 1, 2, 3, .... are known as
whole numbers.

W = (0, 1, 2, 3, 4, ........)

(i) The set of whole number is infinite (unlimited elements).

(ii) This set has the smallest members as '0'. i.e. '0' the smallest whole number. i.e., set W contain

'0'

as a member.

(iii) The set of whole numbers has no largest member.

(iv) Every natural number is a whole number. (v) Non-zero smallest whole number is '1'.

(c) Integers (I or Z) : All natural numbers, 0 and negative of natural numbers are called integers.
I = {–¥, ..... –3, –2, –1, 0, 1, 2, 3 .... ¥}

Positive integers : (1, 2, 3, 4, .....) ;  Negative integers  : (...–4, –3, –2, – 1)

(i) This set Z is infinite.

(ii) It has neither the greatest nor the least element.

(iii) Every natural and every whole number is an integer.

(iv) The set of non-negative integer = {0, 1, 2, 3, 4,....}

(v) The set of non-positive integer = {......–4, – 3, – 2, –1, 0}

NATURAL NUMBERS, WHOLE NUMBERS, INTEGERS AND FRACTION AS RATIONAL NUMBERS

(i) Since a natural number n = 
n

1
 = 

-

an integer

a non zero integer

every natural number is a rational number.

(ii) Now, 0 = 
-

0

any non zero integer
, and is therefore a rational number..

Þ All natural numbers and 0 being rational numbers imply,

all whole numbers are rational numbers.

(iii) Any integer (... –3, –2, –1, 0, 1, 2, 3, .....) can be written as 
p

q
.

where p is the given integer and q = 1 is the non-zero integer.

Thus, every integer is a rational number.

(iv) A fraction = 
x

y
, where x and y are natural numbers i.e., positive integer..
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Thus, every fraction = 
an integer

a non zero integer
 and is a rational number..

(i) Every natural number, whole number and integer is a rational number.

(ii) Every terminating decimal is a rational number.

(iii) Every non-terminating repeating (recurring) decimal is a rational number.

(iv) Between any two rational numbers there are an infinite number of rational numbers.

This property is known as the density of rational numbers.

PROPERTIES OF RATIONAL NUMBERS

(I) If 
a

b
 and 

c

d
 are two rational numbers then 

a

b
+

c

d
 = 

ad bc

bd



(II) If 
a

b
 and 

c

d
 are two rational numbers then 

a

b
×

c

d
 = 

a c

b d





(III) If 
a

b
 and 

c

d
 (¹ 0) are two rational numbers, then 

a

b
¸

c

d
 = 

a

b
×

d

c
 = 

ad

bc

(IV) if 
a

b
,

c

d
 and 

e

f
 are three rational numbers then 

a

b
 × 

c e

d f

 
    = 

a c a e

b d b f

   
          and

a

b
 × 

c e
–

d f

 
    = 

a c a e
–

b d b f

   
         (Distributive property of multiplication over addition and subtraction)

(V) If 
a

b
 and 

c

d
 be two rational number then 

a

b
 = 

c

d
 Þ a × d = b × c

(VI) Absolute value of a rational number 
x x

–
y y
  and 

x x

y y


RECIPROCAL OR MULTIPLICATIVE INVERSE AND ADDITIVE INVERSE

(i) Reciprocal : Every non-zero rational number 
a

b
 has its multiplicative inverse 

b

a

Thus  
 
 
 

a b
×

b a
 = 
 
 
 

b a
×

a b
 = 1  Þ  

b

a
 is called the reciprocal of 

a

b

(ii) Multiplicative inverse : We denote the reciprocal of 
a

b
 by 


 
 
 

1
a

b
 Clearly 


 
 
 

1
a

b
 = 

b

a

(iii) Additive Inverse : For every rational number 
a

b
, there exists a rational number 

–a

b

such that
 
 
 

a –a
+

b b
 = 

a + (–a)

b
 = 

0

b
 = 0  and  

 
 
 

a a
– +

b b
 = 0
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–
a

b
 is called the additive inverse of 

a

b

Ex.
 
 

 

4 –4

7 7
 = 

{4 (–4 )}

7
 = 

0

7
 = 0 and similarly,  ,  

 
 

 

4 4

7 7
 = 0

\
 
 

 

4 –4

7 7
 = 
 

 
 

–4 4

7 7
 = 0

Thus, 
4

7
 and 

–4

7
 are additive inverses of each other..

Ex. Find the Reciprocal of –3 and 
–8

9
, since

 
  
 

1
3

3
 = 

 
 

 

–3 1

1 3
 = 





(–3) (–1)

1 3
 = 

3

3
 = 1

and  Reciprocal of 
8

9
 is 
9

8
, since 

 
 

 

8 –9

9 8
 = 

 
 

 

9 –8

8 9
 = 1

Ex. Find the additive inverse of :

(a) 
5

9
(b) 

–15

8
(c) 

–6

–7

Sol. (a) Additive inverse of  
5

9
 is 

–5

9

(b) Additive inverse of 
–15

8
 is 

15

8

(c) We may write,  
–6

–7
 = 

(–6) (–1)

(–7) (–1)




 = 

6

7
. Hence, its additive inverse is 

–6

7

DO YOUR SELF

Write the additive inverse of (a) 
–10

31
  (b) 

4

–15
   (c) 

–2

–7
   (d) 

15

9

Find the reciprocal of each of the following : (a) 12  (b) – 8   (c) 
5

16
   (d) 

–14

17
   (e) 

0

2

ADDITIVE IDENTITY AND MULTIPLICATIVE IDENTITY

(i) Additive identity : 0 is a rational number such that the sum of any rational number and 0 is the rational
number it self.

Thus
 
 
 

a
+ 0

b
 = 
 
 
 

a
0 +

b
 = 

a

b
,  for every rational number 

a

b

0 is called the additive identity for rationals.

(ii) Multiplicative Identity : For any rational number 
a

b
, we have 

 
 
 

a
× 1

b
 = 
 
 
 

a
1 ×

b
 = 

a

b
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1 is called the multiplicative identity for rationals.

Ex. (i)
 
 

 

3
0

5
 = 
 
 

 

3 0

5 5
 = 

3

5
 and similarly, , 

 
 

 

3
0

5
 = 

3

5

\
 
 

 

3
0

5
 = 
 
 

 

3
0

5
 = 

3

5

(ii)
 

 
 

–2
0

3
 = 
 

 
 

–2 0

3 3
 = 

(–2 0)

3
 = 

–2

3
 and similarly, , 

 
 

 

2
0

3
 = 
2

3

\
 
 

 

2
0

3
 = 
 
 

 

–2
0

3
 = 
2

3

Ex. (i) Consider the rational number 
3

4
. Then, we have

 
 

 

3
1

4
 = 
 
 

 

3 1

4 1
 = 





(3 1)

(4 1)
 = 

3

4
 and 

 
 

 

3
1

4
 = 
 
 

 

1 3

1 4
 = 





(1 3)

(1 4)
 = 

3

4
.

\    
 
 

 

3
1

4
 = 
 
 

 

3
1

4
 = 

3

4

(ii) Consider the rational number 
–9

13
. Then, we have

–9

13
 × 1 = 

 
 

 

–9 1

13 1
 = 





(–9 ) 1

13 1
 = 

–9

13
.   and  

 
 

 

–9
1

13
 = 
 
 

 

1 –9

1 13
 = 





(1) (–9 )

1 13
 = 

–9

13

\    
 

 
 

–9
1

13
 = 
 
 

 

–9
1

13
 = 
9

13

PROPERTIES OF ADDITION, SUBTRACTION, MULTIPLICATION & DIVISION OF RATIONAL NUMBER

P ro pe rtie s Ad ditio n S ubtra ctio n Multip lica tio n D ivis io n

Clos ure  p rop e rty

(x+y) is a lways
a  ra tiona l number

(x – y) is a lwa ys
a  ra tiona l numbe r

x × y is a lwa ys
a  ra tiona l numbe r

x  y and y  0
then is a lwa ys a

ra tiona l numbe r 

Com m utative  

p rop e rty

x +  y =  y +  x (x – y)  (y – x) x × y =  y × x x  y  y  x

As s ocia tive  p rop e rty x + (y +  z) =  (x + y) +  z x – (y – z)  (x – y) – z x × (y × z) =  (x × y) × z x  (y  z)  (x  y)  z 

Note : x, y & z are rational numbers.

ADDITION OF RATIONAL NUMBERS : We define 
 
  

a c
+

b b
 = 

a + c

b

Ex. Find the sum :

(i)  
7

9
 + 
11

9
(ii) 

8

–11
 + 

3

11

Sol. We have
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(i)  
7

9
 + 

–11

9
 = 

7 (–11)

9
 = 

–4

9
.

(ii) 
8

–11
 = 





8 (–1)

(–11) (–1)
 = 

–8

11
.

      \ 
 

 
 

8 3

–11 11
 = 

 
 

 

8 3

11 11
 = 

(–8 ) 3

11
 = 

–5

11
.

PROPERTIES OF ADDITION OF RATIONAL NUMBERS

(a) (Closure property ) : The sum of two rational numbers is always a rational number. If 
a

b
 and 

c

d
 are any

two rational numbers, then 
 
 
 

a c
+

b d
 is also a rational number..

Ex. Consider the rational number 
1

3
 and 

3

4
. Then

Sol.
 
 

 

1 3

3 4
 = 

 
 
 

4 9

12
 = 

13

12
, which is a rational number..

Ex. Consider the rational number 
–2

3
 and 

4

5
. Then,

Sol.
 

 
 

–2 4

3 5
 = 

(–10 12)

15
 = 

2

15
, which is a rational number..

(b) (Commutative law) : Two rational numbers can be added in any order. Thus for any two rational

numbers 
a

b
 and 

c

d
, we have  

 
 
 

a c
+

b d
 = 
 
 
 

c a
+

d b

Ex. (i)
 
 

 

1 3

2 4
 = 

(2 3)

4
 = 

5

4
 and 

 
 

 

3 1

4 2
 = 

(3 2)

4
 = 

5

4

\  
 
 

 

1 3

2 4
 = 
 
 

 

3 1

4 2
.

(ii)
1

2
 + 
2

3
 = 

(–3) (–4 )

6
 = 

–7

6
 and 

 
 

 

–2 1

3 2
 = 

 
 
 

{(–4 ) (–3)}

6
 = 

–7

6

\
 

 
 

–1 –2

2 3
 = 

 
 

 

–2 1

3 2
 Þ LHS = RHS

(c) (Associative law) : While adding three rational numbers, they can be grouped in any order.

thus for any three rational number  
a

b
, 

c

d
 and 

e

f
 we have 

 
 
 

a c
+

b d
 + 

e

f
 = 

a

b
 + 
 
 
 

c e
+

d f

Ex.  Consider three rational numbers 
–2

3
, 

5

7
  and  

1

6
 then,

Sol.
  

   
  

–2 5 1

3 7 6
 = 

 
 

 

(–14 15 ) 1

21 6
 = 
 

 
 

1 1

21 6
 = 

(2 7)

42
 = 

9

42
 = 

3

14

and
  

   
  

–2 5 1

3 7 6
 = 

 
 

 

–2 (30 7)

3 42
 = 
 

 
 

–2 37

3 42
 = 

(–28 37)

42
 = 

9

42
 = 

3

14
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\
  

   
  

2 5 1

3 7 6
 = 
  

   
  

–2 5 1

5 7 6
 Þ LHS = RHS

SUBTRACTION OF RATIONAL NUMBERS :

For rational numbers 
a

b
 and 

c

d
, we define 

 
 
 

a c
–

b d
 = 

a

b
 + 
 
 
 

– c

d
 = 

a

b
 + 
 
 
 

c
additive inverse o f

d

Ex. (i)  Subtract 
3

4
 from 

2

3
 (ii)   Subtract 

–5

7
 from 

–2

5

Sol. (i)
2 3

3 4

 
 

 
 = 

2

3
 + 

3
additive inverse of

4

 
 
 

 = 
2 3

3 4

 
 

 
 = 

{8 (–9 )}

12


 = 

–1

12

(ii)
2 5

5 7

   
  
  

 = 
2

5


 + 

5
additive inverse of

7

 
 
 

= 
–2 5

5 7

 
 

 
   

5 5
additive inverse of is

7 7

 
 
 
Q

= 
(–14 25 )

35


 = 

11

35

Ex. The sum of two rational numbers is –5. If one of them is 
13

6


. Find the other

Sol. Let the other number be x. Then,

x + 
13

6

 
 
 

 = –5

 Þ x = –5 – 
13

additive inverse of
6

 
 
 

Þ x = 
13

–5
6

 
 

 
 = 

–5 13

1 6

 
 

 
 = 

( 30 13)

6

 

Þ x = 
17

6


.  Hence, the required number is 

17

6



PROPERTIES OF SUBTRACTION OF RATIONAL NUMBERS

(a) (Closure property) : If 
a

b
 and 

c

d
 are any two rational numbers, then 

a

b
 – 

c

d
 is a rational number..

Ex. Consider the rational number 
2

3
 and 

1

5

Sol.
2

3
 – 

1

5
 = 

10 3

15
 = 

7

15

(b) (Commutative law) : The subtraction of rational numbers is not always commutative. That is for any

two rational number 
a

b
 and 

c

d
. We have 

a

b
 – 

c

d
 ¹ 

c

d
 – 

a

b

Ex.
2

3
 – 

1

4
 ¹ 

1

4
 – 

2

3
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Sol.
2

3
 – 

1

4
 = 

8 3

12


 = 

5

12
     Þ   

1

4
 – 

2

3
 = 

3 8

12


 = 

–5

12
 Þ   

2

3
 – 

1

4
 ¹ 

1

4
 – 

2

3

Þ 
5 5

–
12 12
  (Subtraction is not commutative for rational numbers.) LHS ¹ RHS

Ex.
2

5
 – 

3

4
 ¹ 

3

4
 – 

2

5
  Þ  

2

5
 – 

3

4
 = 

8 15

20


 = 

–7

20
  Þ  

3

4
 – 

2

5
 = 

15 8

20


 = 

7

20

2

5
 – 

3

4
 ¹ 

3

4
 – 

2

5
Þ  

7 7
–

20 20
  (Subtraction is not commutative for rational numbers.)

(c) (Associative law) : The subtraction of rational number is not associative i.e. for any three rational

numbers 
a

b
 , 

c

d
 and 

e

f
 we have 

 
  

a c
-

b d
 – 

e

f
 ¹ 

a

b
 – 
 
  

c e
-

d f

Ex.
2 4

3 5

 
 

 
 – 

1

2
 = 

10 12

15

 
 
 

 – 
1

2
  Þ    

–2

15
 – 

1

2
 = 

–4 15

30


 = 

19

30



2

3
 – 

4 1

5 2

 
 

 
 = 

2

3
 – 

8 5

10

 
 
 

      Þ    
2

3
 – 

3

10
 = 

20 9

30


 = 

11

30

Þ    
2 4

3 5

 
 

 
 – 

1

2
 ¹ 

2

3
 – 

4 1

5 2

 
 

 
 (Subtraction is not associative for rational numbers.)

(d) (Existence of right Identity) : The rational number 0 is the right identity. That is, for any rational number

a

b
, we have 

a

b
 – 0 = 

a

b

Ex.
3

5
 – 0 = 

3

5

MULTIPLICATION OF RATIONAL NUMBER :

For any two rational numbers 
a

b
 and 

c

d
,   we define :    

 
 
 

a c
×

b d
 = 
 
 
 

a × c

b × d

Ex. (i)  
2

3
 × 

–5

7
(ii)  

–7

8
 × 

3

5

Sol. We have :

(i)
2

3
 × 

–5

7
 = 





2 (–5 )

3 7
 = 
10

21

(ii)
7

8
 × 

3

5
 = 





(–7) 3

8 5
 = 

–21

40

Ex. (i)  
–3

7
 × 

14

5
(ii) 

13

6
 × 

–18

91

Sol. We have :
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(i)
–3

7
 × 

14

5
 = 





(–3) 14

7 5
 = 

–6

5

(ii)
13

6
 × 

–18

91
 = 





13 (–18 )

6 91
 = 

–3

7

PROPERTIES OF MULTIPLICATION OF RATIONAL NUMBERS

(a) (Closure Property) : The product of two rational numbers is always a rational number.

If 
a

b
 and 

c

d
 are any two rational numbers than 

 
 
 

a c
×

b d
 is also a rational number..

Ex. (i) Consider the rational numbers 
1

2
 and 

5

7
. Then,

 
 

 

1 5

2 7
 = 





(1 5 )

(2 7)
 = 

5

14
, which is a rational number..

(ii) Consider the rational numbers 
–3

7
 and 

5

14
. Then,

 
 

 

–3 5

7 14
 = 





(–3) 5

7 14
 = 

–15

98
, which is a rational number..

(b) (Commutative law) : Two rational numbers can be multiplied in any order. Thus, for any rational number

a

b
 and  

c

d
. We have 

 
 
 

a c
×

b d
 = 
 
 
 

c a
×

d b

Ex. (i) Let us consider the rational numbers 
3

4
 and 

5

7
. Then,

 
 

 

3 5

4 7
 = 





(3 5)

(4 7)
 = 

15

28
  and   

 
 

 

5 3

7 4
 = 





(5 3)

(7 4)
 =

15

28

\
 
 

 

3 5

4 7
 = 
 
 

 

5 3

7 4
 Þ LHS = RHS

(ii) Let us consider the rational numbers 
–2

5
 and 

6

7
. Then,

 
 

 

–2 6

5 7
 = 

(–2 ) (6 )

5 7




 = 

–12

35
   and  

 
 

 

6 –2

7 5
 = 





6 (–2)

7 5
 = 

–12

35

\
 

 
 

–2 6

5 7
 = 
 
 

 

6 –2

7 5
  Þ LHS = RHS

(c) (Associative law) : While multiplying three or more rational numbers, they can be grouped in any order.

Thus, for any rational numbers 
a

b
, 

c

d
 and 

e

f
, we have   

 
 
 

a c
×

b d
×  

e

f
 = 

a

b
 ×  
 
 
 

c e
×

d f

Ex. Consider the rational numbers 
–5

2
, 

–7

4
 and 

1

3
.  We have
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Sol.
  
 

 

5 7

2 4
 × 

1

3
 = 

 
 

 

(–5 ) (–7) 1

2 4 3
 = 
 

 
 

35 1

8 3
 = 





(35 1)

(8 3)
 = 

35

24

and
–5

2
 × 
 

 
 

–7 1

4 3
 = 

–5

2
×





(–7) 1

4 3
 = 
 

 
 

–5 –7

2 12
 = 





(–5) (–7)

(2 12)
 = 

35

24
.

Þ 
35

24
 = 

35

24
   Þ LHS = RHS

(f) (Distributive law of multiplication over addition) :

For any three rational numbers 
a

b
, 

c

d
 and 

e

f
,

we have  
a

b
× 
 
 
 

c e
+

d f
 = 
 
 
 

a c
×

b d
 + 
 
 
 

a e
×

b f

Ex. Consider the rational numbers 
–3

4
, 

2

3
 and 

–5

6
. We have

Sol.
 
 
 

–3

4
 × 

 
 

 

2 5

3 6
 = 

 
 
 

3

4
 × 

 
 
 

4 (–5 )

6
 = 
 
 
 

–3

4
 × 
 
 
 

–1

6
 = 





(–3) (–1)

4 6
 = 

3

24
 = 

1

8

Again,  
 
 
 

–3

4
× 

2

3
 = 





(–3 ) 2

4 3
 = 

–6

12
 = 

–1

2
 and 

 
 
 

–3

4
 × 
 
 
 

–5

6
 = 





(–3) (–5 )

4 6
 = 

15

24
 = 

5

8

\
 

 
 

–1 5

2 8
 = 

(–4 5 )

8
 = 

1

8

Hence,  
 
 
 

–3

4
 × 
 
 

 

2 –5

3 6
 = 
  

  
  

3 2

4 3
 + 
    

    
    

–3 –5

4 6

(g) (Multiplicative property of 0) : For any rational number 
a

b
,

we have 
 
 
 

a
× 0

b
 = 
 
 
 

a
0 ×

b
 = 0

Ex. (i)
 

 
 

5
0

18
 = 
 

 
 

5 0

18 1
 = 





(5 0)

(18 1)
 = 

0

18
 = 0. Similarly,  ,  

 
 

 

5
0

18
 = 0

(ii)
 

 
 

–12
0

17
 = 
 

 
 

–12 0

17 1
 = 





(–12) 0

17 1
 = 

0

17
 = 0. Similarly,   ,   

 
 

 

–12
0

17
 = 0

DO YOUR SELF

Verify the following statements : (a) 
7 11

–
9 12

 
   + 

2 7

3 9
 – 

11 2

12 3

 
    (b) 

3 2 1
–

4 3 4

 
   = 

3 2 3 1
–

4 3 4 4
 

                      (c) 
2 3 1 2 3 1

3 –5 2 3 –5 2

   
              (d) Find 

2 –3 1 3 3
– –

5 7 14 7 5
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DIVISION OF RATIONAL NUMBERS :

 If 
a

b
 and 

c

d
 are two rational numbers such that 

c

d
 ¹ 0,

we define 
 
 

 

a c

b d
 = 
 
  

a d
×

b c
 when 

a

b
 is divided by 

c

d
, then 

a

b
 is called the dividend; 

c

d
 is called the

divisor and the result is known as quotient.

Ex. Divide,

(i) 
9

16
 by 

5

8
(ii) 

–6

25
 by 

3

5
(iii) 

11

24
 by 

–5

8
(iv) 

–9

40
 by  

–3

8

Sol. (i) 
9 5

16 8
=

9

16
× 

8

5
 = 





9 8

16 5
 = 

72

80
 = 

9

10
(ii)  

–6 3

25 5
 = 

–6

25
× 

5

3
 = 





(–6 ) 5

25 3
 = 

–30

75
 = 

–2

5

(iii) 
11 –5

24 8
=

11

24
× 

8

–5
=





11 8

24 (–5 )
=

88

–120
=

–11

15
(iv) 

–9 –3

40 8
=

–9

40
× 

8

–3
=





(–9) 8

40 (–3)
=

–72

–120
=

3

5

Ex. The product of two numbers is 
–28

27
. If one of the numbers is 

–4

9
. Find the other..

Sol. Let the other number be x. Then,

x ×  
–4

9
 = 

–28

27

Þ x = 
–28 –4

27 9
 = 

–28

27
× 


9

4

Þ




(–28) 9

27 (–4)
 = 





–(28 9)

–(27 4)

Þ x = 




28 9

27 4
 = 

7

3
.

Hence, the other number is 
7

3
.

Ex.3 Fill in the blanks : 


 
27 15

(.....)
16 8

Sol. Let 
 
  
 

27 a

16 b
 = 

–15

8
. Then,

27

16
 × 

b

a
 = 

–15

8
 Þ 

b

a
 = 

–15

8
 × 

16

27
 = 

–10

9
 Þ 

a

b
 = 

9

–10

Hence, the missing number is 
–9

10

PROPERTIES OF DIVISION OF RATIONAL NUMBERS

Closure property : If 
a

b
 and 

c

d
 are any two rational numbers such that 

c

d
 ¹ 0 then 

a c
÷

b d
 is also a rational

numbers.
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Ex.
–6

9
 ÷ 

15

–18

Sol. We have
–6

9
 ÷ 

15

–18

–6

9
 × 

–18

15
 = 

4

5
.     (The quotient is also a rational number.).)

But
6

–9
÷ 0 = ?

The answer is not defined, so rational numbers are not closed under division.

(A) For any rational number 
a

b
, we have (B)  For every non-zero rational number 

a

b
,  We have

a
1

b
  = 

a

b
 and 

a
(–1)

b
  = 

a

b


(i)  

a

b
 ÷  

a

b
 = 

a

b
× 

b

a
 = 1 (ii)  

a

b
÷ 

–a

b

 
 
 

=
a

b
×

b

–a
= –1

Remark : The division of rational number is neither commutative nor associative.

REPRESENTATION OF RATIONAL NUMBERS ON THE NUMBER LINE

We have learnt how to represent integers on the number line.

Draw any line. Take a point O on it. Call it 0 (zero). Set of equal distances on the right as well as on the left of
O. Such a distance is known as a unit length. Clearly, the points A, B, C, D represent the integers 1, 2, 3, 4
respectively and the point A', B', C' D' represent the integers –1, –2, –3, –4 respectively

–5

E' D' C' B' A' O A B C D E

–4 –3 –2 –1 1 2 3 4 50

Thus, we may represent any integer by a point on the number line. Clearly, every positive integer lies to the right
of O and every negative integer lies to the left of O.

Similarly we can represent rational numbers.

Ex. Represent 
1

2
 and –

1

2
 on the number line.

Sol. Draw a line. Take a point O on it. Let it represent 0. Set off unit length OA and OA' to the right as well as to the
left of O.

The, A represents the integer 1 and A' represents the integer –1.

–1

A' P' O P A

–1/ 2 +1/ 20 1

Now, divide OA into two equal parts. Let OP be the first part out of these two parts.

Then, the point P represents the rational number 
1

2
.

Again, divide OA' into two equal parts. Let OP' be the first part out of these 2 parts. Then the point P'

represents the rational number –
1

2

Ex. Represent 
4

7
 on number line.

Sol. Divide the line segment between 0 and 1 into 7 equal parts (because 
4

7
 lies between 0 and 1)

0 1/7 2/7 3/7 4/7 5/7 6/7 7/7

1

Ex. Represent 
–9

5
 on number line.
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Sol.
–9

5
 = –1

4

5

Divide the line segment between –1 and –2 (because 
4

–1
5

 lies between –1 and –2) into 5 equal parts

–10/5

–2

–9/ 5 –8/ 5 –7/ 5 –6/ 5 –5/ 5 –4/ 5 –3/ 5 –2/ 5 –1/ 5 –0

–1

COMPETITION WINDOW

  (i) Terminating decimals :  2.4
–1

0 1 2 3

2.4

  (ii) Non terminating & repeating decimals : Visualize 4.26 on the number line, up to 4 decimals places.

4.26 = 4.262626...

4

4.2

4.26

4.262

4.
2

4.
26

4.
26

2

4.
26

26

4.
3

4.
27

4.
26

3

4.
26

27

5

4.3

4.27

4.263

DO YOUR SELF
Represent each of the following numbers on the number line :

(i) 
–1

3
    (ii) 

–3

4
(iii) 

2
–1

3
(iv) 

17

6
(v) –3 (vi) 

23

5

FINDING RATIONAL NUMBER BETWEEN TWO NUMBERS

(A) 1st method : Find a rational number between x and y then, 
x y

2


 is a rational number lying between x and y..

(B) 2nd method : Find n rational number between x and y (when x and y is non fraction number)

then we use formula.

x(n + 1 ) y(n + 1 )
,

n + 1 n + 1

(C) 3rd method : Find n rational number between x and y (when x and y is fraction Number)

then we use formula

(y - x)
d =

n + 1

then n rational number lying between x and y are (x + d), (x + 2d), (x + 3d) .....(x + nd)
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Remark : x = First Rational Number, y = Second Rational Number, n = No. of Rational Number

Ex. Find one rational number between 
1 1

and
3 2

Sol. x = 
1

3
 ; y = 

1

2
 Þ 

x + y

2
 = 

1 1
+

3 2
2

= 
2 + 3

6 × 2
 = 

5

12

Ex Find 4 rational numbers between 4 and 5.

Sol. x = 4, y = 5, n = 4

x × (n + 1 )

n + 1
=

4 (4 1)

4 1

 


=

5

5


=

20

5

y × (n + 1 )

n + 1
=

5 (4 1)

4 1

 


=

5 5

5


=

25

5

20

5
, 

21 22 23 24
, , ,

5 5 5 5

 
 
 

, 
25

5

Ex Find 3 rational number between 
6 7

,
5 5

Sol. x = 
6

5
, y = 

7

5
, n = 3

d = 
y – x

n 1

 
  

 = 

7 6
–

5 5
3 1 =

7 6

5
4

 
 
 
  
 

=
1

20

 
 
 

x + d =
6

5
+

1

20
=

24 1

20


=

25

20

x + 2d = 
6

5
 + 2 × 

1

20
 = 

24 2

20


 = 

26

20

x + 3d = 
6

5
 + 

3

20
 = 

24 3

20


 = 

27

20

24

20
, 

25 26 27 28
, , ,

20 20 20 20

 
 
 

DO YOUR SELF
(i) Find a rational number between –2 and 6.

(ii) Find 29 rational numbers between 
–2 1

and
5 5

(iii) Insert 5 rational numbers between 
1 1

– and
3 2

   (iv) Find two rational numbers between – 3 and – 2.
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COMPETITION WINDOW

ABSOULTE VALUE OF AN INTEGER OR MODULUS

The absolute value of an integer is its numerical irrespective of its sign (or nature). The absolute value of an

integer x is written as |x| and is defined as

|x| = 
x  if x 0

–x if x < 0 





E. g . | 7| = 7, |3| = 3, etc.

Al s o , Max {x,  x} = |x|

and  Min {x,  x} = |x|

and 2(x)  = |x|

PROPERTIES OF A MODULUS

( i ) |a | = | a |

( i i ) | a b |  = |a | | b |

( i i i )
a | a|

b | b|


(v ) |a+b |  |a | + | b |

The sign of equality holds only when the sign of a and b are same.

( v i ) If |a|  k   k  a  k

( v i i ) If |a  b|  k   k  a  b  k  b  k  a  b + k

DO YOUR SELF

Verify that |x + y|  |x| + |y| for 

(i) x = 
–9

7
, y = 

3

4
     (ii) x = 

8

–3
, y = 

–7

9

Verify that |x × y| = |x| × |y| for 

(i) x = 
3

4
, y = 

–1

2
    (ii) x = 

–7

8
, y = 

1

–4

TYPES OF RATIONAL NUMBERS

(a) Terminating decimal Number        (b) Non-terminating repeating (recurring) decimal numbers.

(a) Terminating decimal : The world 'terminate" means "end" a decimal that ends is a terminating decimal

we have a few fractions expressed as decimals Notice that these decimals have a finite number of digits after

the decimal point. So they are terminating decimal.

Ex .
3

4
 = 0.75, 

8

10
 = 0.8, 

1

4
 = 0.25

(b) Non-terminating repeating (recurring) decimal : When the digits after the decimal point does not end or

a set of finite number of digits repeats periodically is called non-terminating repeating decimals.

Ex .
8

3
 = 2.666.....= 2.6
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CONVERSION OF NON TERMINATING & REPEATING DECIMALS NUMBERS TO THE FORM 
p
q

Non-terminating repeating decimals, are basically two types.

( i ) Pure recurring decimals:  A decimal in which all the digits after the decimal point are repeated. these
types of decimals are known as pure recurring decimals.

Ex . 0.6, 0.16, 0.123 are pure recurring decimals.

( i i ) Mixed recurring decimals:  A decimal in which at least one of the digits after the decimal point is not
repeated and then some digit or digits are repeated. These type of decimals are known as mixed recurring
decimals .

Ex . 2.16, 0.35, 0.785 are mixed recurring decimals.

DIRECT METHOD

 
 
 

p (Co mple te numbers ) – (number fo rmed by No n - repeating digit)
fo rm =

q No . o f 9 as no . o f re peating digits after that write no . o f 0 as no . o f no n re peating digits .

Ex . ( i )
35 0 35

0.35
99 99


  (ii) 

435 4 431
0.435

990 990


           (iii) 23.43  = 

2343 – 23 2320

99 99


Ex . Convert the 23.43  number in the form 
p

q
.

S ol . Let x = 23.43 Then,

 x = 23.434343 . . . ...( i)

Here we have only two repeating digit after decimal so we multiply both sides by 100.

Multiplying both sides of (i) by 100, we get

100 x =  2343.4343... ...( i i)

Subtracting (i) from (ii), we get

100x  x = (2343.4343...)  (23.4343...)

 99x = 2320

 x = 
2320

99

Aliter method :

We have ,

23.43 = 23 + 0.43

 23.43 = 23 + 
43

99
[Using the above rule, we have 0.43 = 

43

99
]

 23.43 =
23 99 43

99

 

=
2277 43

99


 =

2320

99

Ex . If 
1

7
= 0.142857, write the decimal expression of 

2 3 4 5
, , , and

7 7 7 7
 without actually doing the long

d i v i s i o n .

S ol. Thus, we have

2

7
 = 2 × 

1

7
 = 0.285714   ;

3

7
 = 3 × 

1

7
 = 0.428571

4

7
 = 4 × 

1

7
 = 0.571428   ;

5

7
 = 5 × 

1

7
 = 0.714285
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IRRATIONAL NUMBERS

A number is called irrational number if it can not be written in the form 
p

q
, where p and q are integers

and q  0.

OR

A non-terminating and Non-repeating decimal is called on irrational number

Ex . 0.10100100010000...etc., 2, 3 , 5 ...etc. , 3 2,3 3,3 4 ...etc. and 

Remark : (i)  is approximately equal to 
22

7
. So  is irrational and 

22

7
is rational number

(ii) There are infinitely many irrational between two irrationals.

RATIONALIZATION OF SURDS OR RADICALS

(a) Rationalizing Factor :  If the product of two surds is a rational number then each of them is called the

rationalizing factor (R.F.) of the other.

(b) Rationalization : The process of converting a surd to a rational number by using an appropriate

multiplier is known as rationalization.

( i ) Rationalizing factor of a  is a   a a a Q

( i i ) Rationalizing factor of 3 a  is 3 2a   3 32 33 a a a a  Q

( i i i )Rationalizing factor of a + b  is a b  & vice versa   a b a – b a – b  
 
Q

( i v )Rationalizing factor of a + b  is a b  & vice versa    2a b a – b a – b  
 
Q

(v ) Rationalizing factor of 3 3a b  is  3 32 23a – ab b    3 32 23 3 3a b a – ab b  
  
Q

   
3 3

3 3a b a b     
Q  which is rational.

( v i )Rationalizing factor of a + b + c  is  a b – c  and (a + b  c  2 ab ).

Ex . Find the following rationalizing factors :

( i ) 10           (ii) 162 (ii i) 3 4 (iv) 3 16

Sol. ( i ) 10

[ 10  × 10  = 10 10  = 10] as 10 is rational number

( i i ) 162

Simplest form 9 2

Rationalizing factor of 2  is 2

Rationalizing factor of 162  is 2

(ii i) 3 4

 3 4  × 3 24 = 3 34  = 4

Rationalizing factor of 3 4  is 3 24

(iv)  3 16

Simplest form of 3 16  is 2 3 2

Now rationalizing factor of 3 2  is 3 22

  Rationalizing factor of 3 16  is  3 22
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Ex . Find rationalizing factor of 4 162

Sol. Simplest form of 4 162  is 3 4 2

Now rationalizing factor of 4 2  is 4 32

 Rationalizing factor of 4 162  is  4 32

DETERMINING THE NATURE OF THE DECIMAL EXPANSIONS OF RATIONAL NUMBERS

(a) Let x be a rational number whose decimal expansion terminates. Then we can expressed x in the form

p

q
, where p and q are co-primes, and the prime factorisation of q is of the form 2m ×  5n, where m,n are

non-negative integers.

(b) Let x = 
p

q
 be a rational number, such that the prime factorisation of q is of the form 2m ×  5n, where m,n

are non-negative integers . Then, x has a decimal expansion which terminates.

(c) Let x = 
p

q
 be a rational number, such that the prime factorisation of q is not of the form 2m ×  5n, where

m,n are non-negative integers . Then, x has a decimal expansion which is non-terminating repeating.

Ex . ( i ) 3 0 3

189 189 189

125 5 2 5
 


.

Hence, 
189

125
 has terminating decimal expansion

( i i )
17

6
= 2 . 83333 . . . . .

(we observe that the prime factorisation of the denominators of these rational numbers are not of

the form 2m × 5n, where m,n are non-negative integers.)

Hence, 
17

6
 has non-terminating repeating decimal.

( i i i )
17

8
 = 3 0

17

2 5

(So, the denominator 8 of 
17

8
 is of the form 2m × 5n, where m,n are non-negative integers.)

Hence 
17

8
 has terminating decimal expansion.

( i v )
64

455
 = 

64

5 7 13 

(Clearly, 455 is not of the form 2m × 5n. So, the decimal expansion 
64

455
 is non-terminating

repeating.)
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SOLVED EXAMPLES

E x . 1 Find x, if the following pairs of rational numbers are equal :

(i) 
x

4
, 

16

12
(ii) 

–4

5
, 

x

10

Sol. ( i )
x

4
 = 

16

12
(g i ven)

x × 12 = 4 × 16 (by cross product rule)

x = 
4 16

12


 = 

16

3

( i i )
–4

5
 = 

x

10

5 ×  x = ( 4) × 10       x = 
–4 10

5
 = 8

E x . 2 Add 
7

9
 and 

–12

9

Sol. We have ,

7

9
 + 

–12

9
 = 

7 (–12)

9
 = 

–5

9
[7 + ( 12) = 5]

E x . 3 Which of the numbers 
3

–4
 and 

–5

6
 is greater?

Sol. First we write each of the given numbers with positive denominator.

One number = 
3

–4
=

3 (–1)

(– 4 ) (–1)




 = 

3

–4
.

The other number = 
– 5

6
.

LCM of 4 and 6 = 12.


3

–4
= 

(– 3) 3

4 3




= 

–9

12
 and 

–5

6
 = 

(–5 ) 2

6 2




= 

–10

12

Clearly, 
–9

12
 > 

–10

12
. Hence, 

3

–4
 > 

–5

6

E x . 4 Simplify :  
–8

–15
 + 

4

–3

Sol. We have ,

8

–15
 + 

4

–3
 = 

–8

15
 + 

–4

3
                     

    
      

Q
8 8 –1 8 4 4 –1 4

and
–15 (–15 ) (–1) 15 –3 (–3) (–1) 3

LCM of 15 and 3 is 15

Re-writing 
–4

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

–4

3
 = 

–4 5

3 5




 = 

–20

15


–8

15
  + 

4

–3
 = 

–8

15
 + 

–4

3

= 
–8

15
 + 

–20

15

  
 

 
Q

4 20

3 15

= 
(–8 ) (–20)

15
 = 

–28

15
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E x . 5 Verify :   
 
 

 

a c

b d
 + 

e

f
 = 

a

b
 + 
 
 

 

c e

d f
 for 

a

b
 = 

–2

3
, 

c

d
 = 

5

7
 and 

e

f
 = 

–1

6

Sol. We have ,

 
 

 

a c

b d
 + 

e

f
 = 
 

 
 

–2 5

3 7
 + 
1

6
        

  (–2) 7 3 5

21
 + 

–1

6
 = 

(–14 ) 15

21
 + 

–1

6


1

21
 + 

(–1)

6
 = 

  1 2 (–1) 7

42
 = 

2 (–7)

42
 = 

(–5 )

42
 = 

–5

42

and,  
a

b
 + 
 
 

 

c e

d f
 = 

–2

3
 + 
 
 

 

5 –1

7 6
      

–2

3
 + 

  5 6 7 (–1)

42
= 

–2

3
 + 

30 (–7)

42


(–2)

3
 + 

23

42
 = 

  (–2) 14 23 1

42
 = 

(–28 ) (23)

42


 = 

(–5 )

42
 = 

–5

42


 
 

 

a c

b d
 + 

e

f
 = 

a

b
 + 
 
 

 

c e

d f

E x . 6 Subtract 
–3

8
 from 

–5

7

Sol. The additive inverse of 
–3

8
 is 

3

8

  
  

  
Q

–3 3
–

8 8


–5

7
  
 
 
 

–3

8
 = 

–5

7
 + 

3

8
 = 

  (–5 ) 8 3 7

56
 = 

–40 21

56
 = 

19

56

E x . 7 What number should be added to 
–5

8
 so as to get 

5

9
 ?

Sol. Suppose x is the rational number to be added to 
–5

8
 to get 

5

9
. Then,

–5

8
 + x = 

5

9
       x = 

5

9
  
 
 
 

–5

8

5
Transposing to RHS

8

 
 
 

 x = 
5

9
 + 

5

8
        x = 

  5 8 5 9

72
 = 

40 45

72
 = 

85

72

E x . 8 What should be subtracted from 
–3

4
 so as to get 

5

6
 ?

Sol. Suppose x is the rational number to be subtracted from 
–3

4
 to get 

5

6
. Then,

–3

4
  x = 

5

6
    

–3

4
  

5

6
 = x

5
Transposing x to RHS and to LHS

6

 
 
 

 x = 
–3

4
  

5

6
x = 

–3

4
 + 

–5

6

 
 

 
Q

5 –5
–

6 6

 x = 
  (–3) 3 (–5 ) 2

12

x = 
(–9 ) (–10)

12
 = 

–19

12
   [LCM of 4 and 6 is 12]
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E x . 9 Evaluate : 
6

7
  2 + 

–7

9
 + 

19

21

Sol. We have, 
6

7
 2 + 

–7

9
 + 

19

21

7 7, 1, 9, 21

3 1, 1, 9, 3

1, 1, 3, 1

= 
6

7
 + 

(–2)

1
 + 

(–7)

9
 + 

19

21
 LCM = 7 × 3 × 3 = 63

= 
      6 9 (–2) 63 (–7) 7 19 3

63

= 
  54 (–126 ) (–49 ) 57

63
 = 

111 (–175 )

63
 = 

–64

63

E x . 1 0 Simplify : (i) 
–2

3
 + 

5

9
  

–7

6
    (ii) 

5

12
 + 

–5

18
  

7

24
Sol. ( i ) We have ,

–2

3
 + 

5

9
  

–7

6
    = 

–2

3
 + 

5

9
  

7

6

  
  

  
Q

–7 7
–

6 6

= 
    (–2) 6 5 2 7 3

18
[LCM of 3, 9, and 6 is 18]

= 
 –12 10 21

18
 = 

–12 31

18


 = 

19

18

( i i ) We have ,

5

12
 + 

–5

18
  

7

24
  = 

5

12
 + 

–5

18
 + 

–7

24

 
 

 
Q

7 –7
–

24 24

= 
    5 6 (–5 ) 4 (–7) 3)

72
[LCM of 12, 18 and 24 is 72]

= 
 30 (–20) (–21)

72
 = 

30 (–41)

72
 = 

–11

72

E x . 1 1 12
1

4
m cloth costs Rs. 212

1

3
 find the cost of 1 m cloth :

S ol. Rs. 212
1

3
 = 

637

3

cost of 1 m cloth = 
637

3
 

49

4
 = 

637

3
× 

4

49
 = 

52

3
= Rs. 17

1

3

E x . 1 2 Simplify 
 

 
 

–7 15

18 –7
  
 
 

 

1
1

4
 + 
 
 

 

1 1

2 4

Sol.
 

 
 

–7 15

18 –7
  
 
 

 

1
1

4
 + 
 
 

 

1 1

2 4
 = 
 

 
 

–7 15

18 –7
  
 
 

 

1 1

1 4
 + 
 
 

 

1 1

2 4

= 




–7 15

18 –7
  





1 1

1 4
 + 





1 1

2 4
 = 





1 5

6 1
  





1 1

1 4
 + 





1 1

2 4

= 
5

6
  

1

4
 + 

1

8
  = 

5

6
 + 

–1

4
 + 

1

8

 
 

 
Q

1 1
–

4 4

= 
    5 4 (–1) 6 1 3

24
 = 

 20 (–6) 3

24
 = 

17

24
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E x . 1 3 Simplify : 
–3

5
 × 
 
 
 

10
–

9
 × 
 
 
 

21

–4
 × ( 6)

Sol. We have ,

–3

5
 × 
 
 
 

10
–

9
 × 
 
 
 

21

–4
 × ( 6) = 

–3

5
 × 

–10

9
 × 

21

–4
 × 

–6

1


  

  

(–3) (–10) 21 (–6)

5 9 (–4) 1
= 

  

  

–(3 10 21 6)

–(5 9 4 1)
 = 

  

 

3 10 21 6

5 9 4


  

 

1 5 21 6

5 3 2
 = 

  

 

1 1 7 3

1 1 1
 = 21

E x . 1 4 Write the reciprocal of each of the following rational numbers : (i) 
2

5
      (ii) 

–7

15

Sol. ( i ) Reciprocal of 
2

5
 is 

5

2
  i.e.,  


 
 
 

1
2

5
 = 

5

2
     (ii) Reciprocal of 

–7

15
 is 

15

–7
  i.e.,  


 
 
 

1
–7

15
 = 

15

–7

E x . 1 5 Divide : (i) 
3

5
 by 

4

25
(ii) 

–8

9
 by 

4

3

Sol. ( i ) 
3 4

5 25
 = 

3

5
 × 

25

4
 = 





3 25

5 4
 = 





3 5

1 4
 = 

15

4

( i i ) 
–8 4

9 3
 = 

–8

9
 × 

3

4
 = 





–8 3

9 4
 = 





–2 1

3 1
 = 

–2

3

E x . 1 6 The product of two rational numbers is 
–28

81
. If one of the number is 

14

27
, find the other.

Sol. We have

Product of two numbers = 
–28

81
, One number = 

14

27

= x × 
14

27
 =  

28

81

x = 




–(28 27)

81 14
 = 





–(2 1)

3 1
 = 

–2

3

E x . 1 7 By what number should we multiply 
3

–14
, so that the product may be 

5

12
?*

Sol. We have

Product of two numbers = 
5

12
, One number = 

3

–14

= 
3

–14
 × x = 

5

12

 The other number x = 




–(5 14 )

12 3
=





–(5 7)

6 3
=

–35

18
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EXERCISE-1                                       (FOR SCHOOL EXAMS)

OBJECTIVE TYPE QUESTIONS

CHOOSE THE CORRECT ONE

1 . The sum of the rational numbers 
5

16
 and 

7

12
 is:-

(A) 
7

48
(B) 

1

24
(C) 

13

48
(D) 

1

3

2 . What number should be added to 
7

12
 to get 

4

15
?

(A) 
19

60
(B) 

–11

30
(C) 

51

60
(D) 

1

20

3 . Which of the rational numbers

–11

28
, 

–5

7
, 

9

–14
, 

29

–42
 is the greatest ?

(A) 
–11

28
(B) 

–5

7
(C) 

9

–14
(D) 

29

–42

4 . What number should be subtracted from 
3

5
 to get 2 ?

(A) 
7

–
5

(B) 
13

5
(C) 

13

5
(D) 

7

5

5 . Which of the follwing rational numbers is in the standard form ?

(A) 
–12

26
(B) 

–49

91
(C) 

–9

16
(D) 

28

–105

6 . The sum of two rational numbers is 3. If one of the numbers is 
10

3
, the other number is :-

(A) 
–13

3
(B) 

–19

3
(C) 

1

3
(D) 

13

3

7 . The value of 
 

 
 

9 8
–

16 15
 is :-

(A) 
3

10
(B) 

4

15
(C) 

9

25
(D) ]

8 . The reciprocal of a negative rational number :-

(A) Is a positive rational number

(B) Is a negative rational number

(C) Can be either a positive or a negative rational number

(D) Does not exist

9 . The value 
 

 
 

–5 2

9 3
 is :-

(A) 
5

2
(B) 

5

6
(C) 

10

27
(D) 

6

5

1 0 . Fill in the blanks : 
4

9
  ( ..... ) =  

8

15

(A)  
32

45
(B) 

8

5
(C) 

9

10
(D) 

5

6
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SU BJECTIVE TYPE QUESTIONS

VERY SHORT ANSWER TYPE QUESTIONS

1 . Using appropriate properties find.

(i) 
2 3 5 3 1

–
3 5 2 5 6
   (ii) 

2 3 1 3 1 2
– –

5 7 6 2 14 5

 
     

2 . Write the additive inverse of each of the following :

(i) 
2

8
(ii) 

–5

9
(iii) 

–6

–5
(iv) 

2

–9
(v) 

19

–6

3 . Verify that  ( x) = x for.

(i) x = 
11

15
(ii) x =  

13

17

4 . Find the multiplicative inverse of the following :

(i)  13 (ii) 
–13

19
(iii) 

1

5
(iv) 

–5 –3

8 7
    (v)  1 × 

–2

5
(vi)  1

5 . Name the property under multiplication used in each of the following :

(i) 
–4

5
 = 1 = 1 × 

–4

5
=  

4

5
(ii)  

13 –2

17 7
 = 

–2 –13

7 17
 (iii) 

–19 29

29 –19
 = 1

6 . Subtract : (i) 
2 1

from
5 15

(ii) 
–3 12

from
7 14

(iii) 
–7 –5

from
12 18

7 . Simplify : (i) 
7 8

–
42 21

(ii) 
2 –4

–
15 5

  (iii) 
–7 –8

–
12 15

  (iv) 
5 –17

–
24 –36

  (v) 
–8 5

–
15 18

(vi) 
2 –5

–
9 12

8 . Compute the following : (i) 
2 5 7

–
3 6 12
 (ii) 

–4 –2 5
–

9 3 12
 (iii) 

7 –5 2
–

18 16 9


9 . (i) Are rational number always closed under division?

(ii) Are rational numbers always commutative under division?

(iii) Are rational numbers always associative under division?

(iv) Can we divide 1 by 0?

1 0 . Fill in the blanks : (i) 
5 2 5

– – ....
16 3 16

 
    (ii)  

2 –7 7
– ...

15 12 12

 
   

1 1 . Multiply : (i) 
–3 15

5 8
 (ii) 

–2 –14

7 11
    (iii) 

8 33

–11 –32
   (iv) 

17 –15

3 34


1 2 . Simplify : (i) 
2 15

3 –16

 
    

7 –24

12 35

 
   (ii) 

5 –14 –8 3

7 15 15 –16

   
         

2 –27

9 16

 
  

1 3 . Verify the following : (i) 
2 5 5 2

3 6 6 3
      (ii) 

–34 16 16 –34

48 17 17 48
   (iii) 

–9 35 35 –9

20 –27 –27 20
  

1 4 . Fill in the blanks with the correct symbol out of  >, = and < : (i) 
–3 6

....
7 –13

 (ii) 
5 –35

....
–13 91

(iii) 2....
–13

5

1 5 . Express each of the following rational numbers in standard from : (i) 
–14

49
  (ii) 

–36

–63
  (iii) 

24

–64
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EXERCISE-2                                        (FOR SCHOOL EXAMS)

SU BJECTIVE TYPE QUESTIONS

SHORT ANSWER TYPE QUESTIONS

1 . Verify the following : (i) 
2 3 25

3 5 18

 
    = 

2 3 25

3 5 18

 
    (ii) 

14 –3 22

15 12 –33

 
    = 

14 –3 22

15 12 –33

 
   

2 . Verify the following statements : (i) 
15 5 –4

19 6 9

 
   = 

15

19
× 

5

6
+

15

19
×
–4

9
(ii) 

5 –18
1

–18 5
 

3 . Simplify : (i) 
–3 2

14 7
 (ii) 

3 –7
1

4 8
   (iii) 

–15 –5

14 21


4 . Fill in the blanks :

(i) 
–35

1 ...
17

  (ii) 
2 2

... –
3 3
  (iii) 

25 –25
...

18 18
  (iv) 

18
... 1

17
 

(v) 
3 1 3 3 1 3

– ... –
5 2 5 4 2 4

 
      (vi) 

5 2 5
...

6 –3 6
  

5 . Simplify : (i) 
4 –5

9 12
 (ii) 

–7
–8

16
   (iv) 

–12
(–18 )

7
   (v) 

–16 –15

35 14


6 . Verify whether the given statement is true or false :

(i) 
13 26 26 13

5 10 10 5
   (ii) 

5 1 5 5 1 5

9 3 2 9 3 2

   
          

7 . Fill in the blanks : (i) 
9 –3

(...)
8 2
  (ii) 

–7 10
(...)

5 19

 
    (iii) 

–4
(...) (–3)

15
     (iv) ( 12) (...) =

–6

5

8 . Which of the following statements are true?

(i) 
8 6 5 8 6 5

– –
15 5 12 15 5 12

   
         (ii) 8 

3 5
2 2

5 12

 
   = 8  

3 5
2 – 2

5 12
 (iii) 

5

2
 0 = 0  

5

2

9 . Multiply 
6

13
 by the reciprocal of 

–7

16

1 0 . Is 
8

9
 the multiplicative inverse of  1

1

8
? Why or why not?

LONG ANSWER TYPE QUESTIONS

1 1 . Simplify : 
4 3 –2 11

–
3 5 3 5
  

1 2 . Is 0.3 the multiplicative inverse of 3
1

3
? Why or why not?

1 3 . Represent these numbers on the number line : (i) 
7

4
(ii) 

–5

6

1 4 . Represent 
–2 –5 –9

, ,
11 11 11

 on the number line.

1 5 . Write five rational numbers which are smaller than 2.

1 6 . Find ten rational numbers between 
–2

5
 and 

1

2

1 7 . Find five rational numbers between (i) 
2 4

and
3 5

(ii) 
–3 5

and
2 3

  (iii) 
1 1

and
4 2

1 8 . Write five rational numbers greater than 2.

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com

htt
ps

://w
ww.st

ud
ies

tod
ay

.co
m



CBSE : CLASS-VIII

26

1 9 . Simplify : 
–3 7 3 9 13 13

–
10 15 –20 10 15 –20
   

2 0 . The sum of two rational numbers is  6 and one of them is 
–7

2
. Find the other.

2 1 . Subtract the sum of the two numbers is 
–8

5
 and 

–5

3
 from the sum of 

3

2
and 

–31

28
.

2 2 . Rimmi bought 4
3

4
 litres milk and used 3

7

8
 litres to prepare a sweet dish. How much milk is left?

2 3 . A train goes 80 km in one hour. How much distance will it cover in 45 minutes?

2 4 . A man has Rs. 100 with him. He bought 3
1

2
 litres of milk at Rs. 16

1

2
 per litre. How much money is left

with h i m .

2 5 . Praneeta bought 3
1

2
 m ribbon at Rs. 5

3

7
 per metre, 4

3

4
 m cloth at Rs. 27

1

2
 per metre. How much money

did she spend?

2 6 . By taking x = 
–3

4
, y = 

2

3
 and z = 

–5

6
, verify that :

(i) x × (y + z) = x × y + x × z (ii) x(y  z) = x × y  x × z

(iii) x × (y × z) = (x × y) × z (iv) y × z = z × y

2 7 . The product of two numbers is 17
1

2
. If one of them is 1

1

6
, find the other.

2 8 . Divide the sum of 
–3

4
and 

–5

12
 by their product.

2 9 . A shirt needs 2
1

4
 m cloth. How many shirts can be made from 31

1

2
 m cloth?

3 0 . The length of 21 skipping ropes is 36
3

4
m. Find the length of 1 rope.

3 1 . 17
1

2
 kg potatoes cost Rs. 166

1

4
. Find the cost of 1 kg potatoes.

3 2 . The area of a rectangle is 145
5

6
 sq. m. If it is 17

1

2
m long, find its width.

3 3 . The cost of 3
1

2
 kg wheat is Rs. 63. How much will 1

1

4
 kg wheat cost?

3 4 . Find the cost of 2 sets of pens and balls pens when the cost of one pen is Rs. 58
1

2
 and that of a ball pen

is Rs. 21
1

4
. Use the shortest method.

3 5 . Find three rational numbers between 
1 5

and
4 3

3 6 . Find four rational numbers between 
–7

4
and 1.

3 7 . Insert five rational numbers between 
–1 5

and
2 4

.

3 8 . Insert nine rational numbers between x and |x| when x =
–5

9
.

3 9 . How many rational numbers are between  1 and 0?

4 0 . The product of two rational numbers is 9. If one of the numbers is 12, find the other.

4 1 . The product of two rational numbers is 
–16

9
. If one of the number is 

–4

3
. find the other.
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4 2 . By what rational number should we multiply 
–15

56
 to get

–5

7
?

4 3 . By what rational number should 
–8

39
 be multiplied to obtain 

1

26
?

4 4 . By what number should 
–33

8
be divided to get 

–11

2
?

4 5 . Divide the sum of 
13

5
 and 

–12

7
by the product of 

–31

7
and 

1

–2
.

4 6 . Divide the sum of 
65

12
 and 

8

3
by their difference.

4 7 . The sum of two numbers is 
–8

5
and one of them is 

2

15
, find the other

4 8 . What should be added to 
2 3

3 5

 
    to get 

–2
?

15

4 9 . What should be added to 
1 1 1

2 3 5

 
     to get 3?

5 0 . What should be subtracted from 
3 2

–
4 3

 
    to get 

1

6
?

EXERCISE-1

 OBJECTIVE TYPE QUESTIONS

1. C 2 . A 3 . A 4. D 5. C 6. C 7 . A 8 . B 9 . B 10. D

 VERY SHORT ANSWER TYPE QUESTIONS

1. (i) 2 , (ii)  
11

28
   2. (i)  

2

8
 , (ii) 

5

6
 , (iii) 

6
–

5
, (iv) 

2

9
, (v) 

19

6
  4. (i) 

1
–

13
, (ii) 

19
–

13
, (iii) 5, (iv) 

56

15
, (v)

5

2
, (vi) 1

5. (i) 1 is multiplicative identity (ii) Commutative, (iii) Multiplicative inverse 6. (i) 
1

–
3
, (ii) 

9

7
, (iii) 

11

36

7. (i) 
3

–
14

, (ii) 
14

15
, (iii)

1
–

20
, (iv)

19
–

72
, (v)

73
–

90
, (vi) 

23

36
8. (i) 

11

12
, (ii) 

23

36
, (iii) 

7
– ,

48

9. (i) No, (ii) No, (iii) No, (iv) No 11. (i) 
9

– ,
8

 (ii) 
4

,
11

 (iii) 
3

,
4

 (iv)
5

– ,
2

12. (i)
5

– ,
2

 (ii) 
9

– ,
40

14. (i) >, (ii) =, (iii) >, 15. (i) 
2

– ,
7

 (ii) 
4

,
7

 (iii) 
3

–
8

EXERCISE-2

 SHORT ANSWER TYPE QUESTIONS

3. (i) 
3

– ,
4

 (ii)  2, (iii) 
9

2
5. (i) 

16
– ,

15
 (ii) 

128
– ,

7
 (iii) 

2
– ,

21
 (iv) 

32
–

75
6. (i) False (ii) False

7. (i)
3

– ,
4

 (ii) 
14

– ,
19

 (iii) 
4

5
, (iv) 10,   8. (i) True, (ii) True, (iii) False 9. 

96
–

91
10. No, because the product is not 1

 LONG ANSWER TYPE QUESTIONS

11. 
14

–
15

12. Yes, because the product is 1 15 . 1,
1 1

– , 0, – 1, –
2 2

, 1 9 .
2

–
3

20. 
5

–
2

21. 
17

3
84

22. 
7

Litre
8

 23. 60 km  24. 
1

42
4

  25. Rs. 149
5

8
  27.  15   28.

56
–

15
29. 14 shirts  30.

7

4
31 . Rs .

19

2

32. 
25

m
3

33 . R s .
45

2
34 . 159

1

2
40. 

3

4
  41. 

4

3
  42. 

8

3
43.  

3

16
44. 

3

4
  45. 

2

5
  46. 

97

33
  47. 

11
–1

15

48. 
7

–
5

49. 
59

30
   50. 

1

4

RATIONAL  N UM BERS FOR SCHOOL EXAMSANSWER KEY
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EXERCISE-3                                        (FOR SCHOOL EXAMS)

1 . At a cricket test match 
2

7
 of the spectators were in a covered place while 15000 were in open. Find the

total number of spectators.

2 . If 
3

5
 of a number exceeds its 

2

7
 by 44, find the number.

3 . Amit earns Rs. 16000 per month. He spends 
1

4
 of his income on food ; 

3

10
 of the remainder on house

rent and 
5

21
 of the remainder on the education of children. How much money is still left with him?

4 . Rita had Rs. 300. She spent 
1

3 of her money on notebooks and 
1

4
 of the remainder on stationery items.

How much money is left with her?

5 . After reading 
7

9
of a book, 40 pages are left. How many pages are there in the book?

6 . In a school, 
5

8
 of the students are boys. If there are 240 girls, find the number of boys in the school.

7 . The product of two fractions is 
3

9
5
. If one of the fractions is 

3
9

7
, find the other.

8 . The area of a room is 
1

65
4
m2. If its breadth is 

7
5

16
metres. What is its length?

9 . A cord of length 71
1

2
m has been cut into 26 pieces of equal length. What is the length of each piece?

1 0 . The cost of 3
1

2
 metres of cloth is Rs. 

3
57

4
. What is the cost of one metre of cloth?

1 1 . An aeroplane covers 1020 km in an hour. How much distance will it cover in 
1

4
6
hours?

1 2 . One litre of petrol costs Rs 46
3

4
. What is the cost of 35 litres of petrol?

1 3 . Find the area of a square plot of land whose each side measures 8
1

2
metres.

1 4 . Find the area of a rectangular park which is 36
3

5
m long and 16

2

3
m broad.

1 5 . A car is moving at an average speed of 40
2

5
km/hr. How much distance will it cover in 7

1

2
hours?

1 6 . Find the cost of 3
2

5
 metres of cloth at Rs 36

3

4
 per metre.

1 7 . On one day a rickshaw puller earned Rs 80. Out of his earning she spent Rs 13
3

5
on tea and snacks,

Rs 25
1

2
 on food and Rs 

2
4

5
 on repairs of the rickshaw. How much did he same on that day?

1 8 . A basket contains three types of fruits weighing 
1

19
3
kg in all. If 

1
8

9
kg of these be apples,

1
3

6
kg be oranges

and the rest pears. What is the weight of the pears in the basket?

1 9 . A drum full of rice weighs 
1

40
6
 kg. If the empty drum weighs 

3
13

4
 kg. Find the weight of rice in the drum

2 0 . From a rope 11 m long, two pieces of lengths 2
3

5
m and 

3
3

10
m are cut off. What is the length of the remaining

rope?

1 . 2 10 00 2. 140  3. Rs. 6400  4. Rs. 150  5. 180  6. 400  7. 1
1

55
 8. 12 mt. 9. 

11

4
mt. 10. 

33

2
 11. 4250 km.

12. Rs. 1636
1

4
 13. 21

72 m
4

 14. 610 m2 15. 303 km. 16. 124
19

20
 17.

1
36

2
 18.

1
8 kg

18
 19. 

5
26 kg

11
 20. 

1
5 m

10

EXERCISE-3 FOR SCHOOL EXAMSANSWER KEY

WORLD PROBLEMS TYPE QUESTIONS OF RATIONAL NUMBERS
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EXERCISE-4                               (FOR COMPETITIVE EXAMS)

OBJECTIVE TYPE QUESTIONS OF RATIONAL NUMBERS

CHOOSE THE CORRECT ONE

1 . Which of the following statement is true?

(A) Every whole number is a natural number

(B) Every natural number  is a whole number

(C) '1' is the lest whole number

(D) None of these

2 . A student was asked to multiply a number by 
3

2
. Instead he divided the number by 

3

2
 and obtained a number

smaller by 
3

2
 ; the number is :

(A) 
2

3
(B) 

3

5
(C) 

4

5
(D) 

1

2

3 . The two missing numbers shown with asterisk in the equation 
3 1

5 *
* 2
  = 19 are :-

(A) 6, 3 (B) 7, 3 (C) 8, 3 (D) 11, 3

4 . Which of the following statements is true?

(A) 
–2 4 –5 7

3 –9 12 –18
   (B) 

7 –5 4 –2

–18 12 –9 3
  

(C) 
4 7 –5 –2

–9 –18 12 3
   (D) 

–2 –5 4 7

3 12 –9 –18
  

5 . Which of the following rational numbers lie between 
–3

7
and 

–9

8
?

(A) 
–1

2
(B) 0 (C) 

12

15
(D) None of these

6 . 0.018  can be expressed in the rational form as :

(A) 
18

1000
(B) 

18

990
(C) 

18

9900
(D) 

18

999

7 . The value of 4  
5

1
1

1
3

1
2

4





 is  :

(A) 
40

31
(B) 

4

9
(C) 

1

8
(D) 

31

40

8 . Choose the rational number which does not lie between rational numbers  
2

5
 and  

1

5
:

(A)  
1

4
(B)  

3

20
(C)  

3

10
(D)  

7

20

9 . Which of the following has fractions in ascending order?

(A) 
2 3 7 9 8

, , , ,
3 5 9 11 9

(B) 
3 2 9 7 8

, , , ,
5 3 11 9 9

(C) 
3 2 7 9 8

, , , ,
5 3 9 11 9

(D) 
8 9 7 2 3

, , , ,
9 11 9 3 5
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1 0 . Which of the following fractions is less than 
7

8
 and greater than 

1

3
?

(A) 
1

4
(B) 

23

24
(C) 

11

12
(D) 

17

24

1 1 . 5  
3 1 1 1

2 – 0.5 –
4 2 6 7

    
         

 :-

(A) 
23

2
84

(B) 
1

3
6

(C) 
3

3
10

(D) 
1

5
10

1 2 . If 2805  2.55 = 1100, then 280.5  25.5 =

(A) 1.1 (B) 1.01 (C) 0.11 (D) 11

1 3 . Evaluate : 
8 – [5 – (–3 2)] 2

| 5 – 3| –| 5 – 8| 3

 



(A) 2 (B) 3 (C) 4 (D) 5

1 4 . The value of 0.4  is :-                     [NTSE-2008]

(A) 
4

10
(B) 

4

9
(C) 

4

100
(D) 

9

4

1 5 . If a and b are natural numbers such that 

1

b1
0.3,

a

 
  

then the value of ab is :

(A) 81 (B) 24 (C) 192 (D) 375

1 6 . If x <  2, then |1  |1+x|| equals :                     [NTSE-2008]

(A) 2 + x (B) x (C)  x (D)  (2 + x)

1 7 . The value of the expresion 
0.777... 0 .33... 0.222

0.777... 0.333... 0.222...

 

 
 is equal to :

(A) 
7

162
(B) 

162

7
(C) 

163

7
(D) 

7

163

1 8 . The expression 
1 1 1 1

...
1.2 2.3 3.4 n(n 1)

   


 for any natural number n, is :

(A) Always greater than 1

(B) Always less than 1

(C) Always equal to 1

(D) Not definite

1 9 . When simplified the product 
1 1 1 1

1 – 1 – 1 – .... 1 –
3 4 5 n

       
              equals :

(A) 
1

n
(B) 

2

n
(C) 

2(n 1)

n


(D) 

2

n(n 1)
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2 0 . The value of 

1 1 1
b c abc ca ab

c a b

x x x

x x x

     
           

  is :

(A) x (B) 
1

x
(C)  1 (D) 1

2 1 . The value of the expression a b a c b c b a c a c b

1 1 1

1 x x 1 x x 1 x x     
 

     
 is equal to :

(A) 0 (B) xa+b+c (C) a b c

1

x   (D) 1

2 2 .
–1 –1 –1 –1

–1 –1 –1 –1

a b a b
–

a b a – b

 
  

 equal to :

(A) 2 2

2b

b a
(B) 2 2

2b

a – b
(C) 2 2

2a

b – a
(D) 2 2

2a

a – b

2 3 . The decimal representation of 
27

400
 is :

(A) Terminating (B) Non-terminating recurring

(C) Non-terminating non recuring (D) None of these

2 4 . 2.234  =

(A) 
1101

495
(B) 

1103

495
(C) 

1106

495
(D) 

1105

495

2 5 . Which of the following number are rational ?

(A) 19 (B) 16 (C) 17 (D) 18

2 6 . The rational form of 2.7435 is :

(A) 
27161

9999
(B) 

27

99
(C) 

27161

9900
(D) 

27161

9000

2 7 . The value of 0.423 is :

(A) 
423

1000
(B) 

419

1000
(C) 

423

9000
(D) 

419

990

2 8 . If x = 3 + 8  and y = 3 8  then 2 2

1 1

x y
 

(A)  34 (B) 34 (C) 12 8 (D)  12 8

2 9 . 1 + 
1

1
1

1
1

3





 is equal to 

(A) 
1

3
(B) 

11

7
(C) 3 (D) 

1
1

3

3 0 .

a b 2 b c 2 c a 2

a b c 4

(x ) (x ) (x )
?

(x x x )

  


 

(A)  1 (B) 0 (C) 1 (D) None of these

OBJECTIVE EXERCISE -4ANSWER KEY
Qu e . 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5

Ans . B C B A A D C B C D A D D B A

Qu e . 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0

Ans . D A C B D D D A C B C D B B C
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Important Notes
Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com

htt
ps

://w
ww.st

ud
ies

tod
ay

.co
m


