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POINTS TO REMEMBER

�� A number that can be expressed in the form  
a
b

 where a and b are integers and b≠0 is 
called a rational number.

�� All natural numbers, whole numbers, integers and fractions are rational numbers.

�� Every rational number can be represented on a number line.

�� 0 is neither a positive nor a negative rational number.

�� A rational number  
a
b

 is said to be in the standard form, if its denominator b is a 

positive integer and HCF (a,b)=1

�� There are unlimited numbers of rational numbers between two rational numbers.

�� Subtracting two rational numbers is the same as adding the additive inverse of the 
second number to the first rational number.

�� Multiplying two rational numbers is the same as multiplying their numerators and 
denominators separately and then writing the product in the standard form.

�� Dividing a rational number by another rational number is the same as multiplying the 
first rational number by the reciprocal of the second rational number.

�� The following table is about the properties of rational numbers().

 Closure Commutative Associative Multiplication is  
distributive over +/–

+    

–  × × 

×    –
÷ × × × –

Numbers1

1
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Sura’s   ➠ 8th Std  Mathematics  Unit 1 2

�� 0 and 1 are respectively the additive and the multiplicative identities of rational 
numbers.

�� The additive inverse for  
a
b

 is 
-a
b

 and vice – versa.

�� The reciprocal or the multiplicative inverse of a rational number 
a
b

 is 
b
a

 since 
a
b
b
a

´ =1.

�� A natural number n is called a square number, if we can find another natural number 
m such that n = m2.

�� The square root of a number n, written as n  (or) n
1
2 , is the number that gives n 

when multiplied by itself.

�� The number of times a prime factor occurs in the square is equal to twice the number 
of times it occurs in the prime factorization of the number.

�� For any two positive numbers a and b. we have

	 (i) ab  = a × b  and (ii) 
a
b

a
b

= (b ≠ 0)

�� If you multiply a number by itself and then by itself again, the result is a cube number.

�� The cube root of a number is the value that when cubed gives the original number.

�� An expression that represents repeated multiplication of the same factor is called a 
power.

�� The exponent corresponds to the number of times the base is used as a factor.

�� Laws of Exponents: (i) am × an = am + n (ii) 
a
a

m

n  = am – n (iii) (am)n = amn

�� Other results: (i) a0 = 1 (ii) a–m = 
1
am

 (iii) am × bm = (ab)m (iv) 
a
b

a
b

m

m

m
= æ

è
ç

ö
ø
÷   SURA'S
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Recap Page No. 3

1.	 The simplest form of 
125
200

is _________.� [Ans:  
5
8

]

Sol.	 			
125
200

	 =	
125 25
200 25

÷
÷

 = 
5
8

2.	 Which of the following is not an equivalent fraction of 
8

12
?

(A) 	
2
3

	 (B)  	
16
24

	 (C)	
32
60

	 (D)	
24
36

� [Ans: (C) 
32
60

]

Sol.	 			
8

12
	 =	

8 4
12 4

÷
÷

 = 
2
3

			 
8

12
	 =	

8 2
12 2

×
×

 = 
16
24

			   8
12

	 =	
8 3

12 3
×
×

 = 
24
36

	 But 		
32
60

	 =	 32 5
60 5

÷
÷

 = 6 4
12
.

		  ∴  
32
60

 is not an equivalent fraction of 8
12

.

3.	 Which is bigger : 
4
5

 or 
8
9

?

Sol.	 LCM of 5 and 9 = 45

			 
4
5

	 =	
4 9
5 9

×
×

 = 
36
45

			 
8
9

	 =	
8 5
9 5

×
×

 = 
40
45

		                        ∴	
40
45

	 >	
36
45

		                        ∴	
8
9

	 >	
4
5

		  Þ	
8
9

 is bigger than 
4
5

.

SURA'S
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4.	 Add the fractions : 
3
5

5
8

7
10

+ + .

Sol.	 			  LCM of 5, 8, 10	 =	 5 × 2 × 4�
Hint:

5	 5, 8, 10
2	 1, 8, 2
4	 1, 4, 1
	 1, 1, 1

				    =	 40

			 
3
5

 + 
5
8

 + 
7

10
	 =	

3 8 5 5 7 4
40

×( ) + ×( ) + ×( )

				    =	
24 25 28

40
+ +

				    =	
77
40

 = 1
37
40

5.	 Simplify : 
1
8

1
6

1
4

− −



 .

Sol.	 			
1
8

1
6

1
4

− −



 	 =	

1
8

 – 
1 2 1 3

12
×( ) − ×( )





 � [\ LCM of 6, 4 = 12]

		   		  =	
1
8

 – 
2 3
12
−





				    =	
1
8

 – −





1
12

				    =	
1
8

 + 
1

12
 = 

1 3 1 2
24

×( ) + ×( )
� [\ LCM of 8, 12 = 24]

				    =	
3 2
24

5
24

+ =

6.	 Multiply : 2 3
5

 and 1
4
7

.

Sol.	 			  2 3
5

×14
7

	 =	
13
5

11
7

×  = 
143
35

 = 4
3

35

7.	 Divide : 
7
36

 by 
35
81

.

Sol.	 			
7
36

35
81

÷ 	 =	
7
36

 × 
81
35

 = 
9
20

8.	 Fill in the boxes : 






66
70 28

44 121
7

= = = = .

Sol.	 			
28
44

 = 	
28 4
44 4

÷
÷

 = 
7
11

			 
7
11

 =	 
7 4 28

11 4 44
× =
× =  	= 

7 6 42
11 6 66

7 10 70
11 10 110

7 11 77
11 11 121

× =
× =

= × =
× =

= × =
× =

			   ∴   
42
66

 =	 
70

110
 = 

28
44

 = 
77
121

 = 
7
11

.

SURA'S
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9.	 In a city 
7
20

 of the population are women and 
1
4

are children. Find the fraction of the 

population of men.
Sol.	 Let the total population = 1
			   Population of men	 =	 Total population – Women – Children

				    =	 1 – 
7
20

1
4

−  = 
20
20

7
20

5
20

− −

				    =	
20 7 5

20
− −

 = 
8
20

 = 
2
5

			   Population of men	 =	
2
5

10.	 Represent 1
2

1
4

+æ
è
ç

ö
ø
÷ by a diagram.

Sol.	

1
2

1
4

1
+ =

2
1
4

3
4

 Try these Page No. 3

1.	 Is the number – 7 a rational number ? Why?

Sol.	 Yes – 7 is a rational number. Because – 7 = 
-

=
14
2

p
q

2.	 Write any 6 rational numbers between 0 and 1.

Sol.	
1
2

1
3

1
4

1
5

1
6

1
7

, , , , ,

 Try these Page No. 5

Write the decimal forms of the following rational numbers:

	 1.  
4
5

	 2.  
6
25

		  3.  
486

1000
	 4.  

1
9

		  5.  3 1
4

		  6.  –2
3
5

Sol.	 	1. 
4
5

	 =	
4 20
5 20

80
100

´
´

=  = 0.80

2. 
6
25

=	
6 4
25 4

24
100

´
´

=  = 0.24

SURA'S
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3. 
486

1000
	 =	 0.486

4. 
1
9

		 =	 0.11...

)9 10
9

10
9
1

0 11.

5. 3 1
4

	 =	
13
4

 = 3.25

)4 13
12
10

8
20
20

0

3 25.

6. –2
3
5

	 =	
-13
5

 = –2.6

)5 13
10
30
30
0

2 6.

 Try these Page No. 6

1.	 7
3 9

49 21
= = =

-?
? ?

Sol.	 		
7
3

	 =	
7 3
3 3

21
9

´
´

=

			
7
3

	 =	
7 7
3 7

49
21

´
´

=

			
7
3

	 =	
7 3
3 3

21
9

´ -
´ -

=
-
-

( )
( )

			  ∴ 
7
3

	 =	
21
9

49
21

21
9

= =
-
-

2.	 -
= = =

-2
5 10

6 8?
? ?

Sol.	 		
-2
5

	 =	
- ´

´
=

-2 2
5 2

4
10

			
-2
5

	 =	 − × −
× −

=
−

2 3
5 3

6
15

			
-2
5

	 =	
- ´

´
=

-2 4
5 4

8
20

			  ∴ 
-2
5

	 =	
− =

−
= −4

10
6
15

8
20

 Try these Page No. 7

1.	 Which of the following pairs represents 
equivalent rational numbers?

(i)	
-

-
6

4
18
12

, 	 (ii)	
-
- -

4
20

1
5

,

(iii)	
-
-

12
17

60
85

,

Sol.	 (i)	
−6
4

 = 
− × −

× −
=

−
6 3

4 3
18
12

			  ∴ 
−6
4

 equivalent to 
18
12−  

	 (ii)	
−
−

4
20

 = 
− ÷ −
− ÷ −

4 4
20 4

( )
( )

 = 
1
5  ≠ – 

1
5

			  ∴ 
−
−

4
20

 not equivalent to 
1
5−

	 (iii)	
-
-

12
17

 = 
- ´ -
- ´ -

=
12 5
17 5

60
85

 

			  ∴ 
-
-

12
17

  equivalent to 
60
85

2.	 Find the standard form of :

(i) 
36
96−

 (ii) 
−
−

56
72

 	(iii) 
27
18

Sol.	 (i)	
36
96−

	 =  	
36 12
96 12

3
8

3
8

÷
− ÷

=
−

= −

	 (ii)	
−
−

56
72

	 =	
− ÷ −( )
− ÷ −( ) =56 8

72 8
7
9

	 (iii)	
27
18

	 =	
27 9
18 9

3
2

÷
÷

=

SURA'S



Sura’s   ➠ 8th Std  Mathematics  Numbers 7

3.	 Mark the following rational numbers on a number line.

(i)	
−2
3

	 (ii)	
−
−

8
5

	 (iii)	
5
4−

Sol.	 (i)	 − = −2
3

0 666. ...   \
−2
3

 lies between 0 and –1.

		  The unit part between 0 and –1 is divided into 3 equal parts and second part is taken.

		                –3 –2 –1 1 2 30

−2
3

	 (ii)	
−
−

8
5

 = 
8
5

= 13
5

		�  1
3
5

 lies between 1 and 2. The unit part between 1 and 2 is divided into 5 equal parts 
and the third part is taken.

		                –3 –2 –1 1 2 30

−
−

8
5

 = 13
5

	 (iii)	
5
4−

 = –
5
4

 = –1
1
4

		�  –1
1
4

 lies between –1 and –2. The unit part between –1 and –2 is divided into four 

equal parts and the first part is taken.

		                –3 –2 –1 1 2 30

 – 5
4

 = –1 1
4

 

 Think Page No. 10

Are there any rational numbers between 
-7
11

 and 
6
11-

?

Sol.	 	
− ×

×
= − ×

− ×
= −7 10

11 10
70

110
6 10
11 10

60
110

;

	 ∴ 
- -61
110

62
110

,  ....
-69
110

 are there in between 
−60
110 and 

−69
110  

	 ∴  There are many rational numbers between 
-7
11

 and 
6
11-

SURA'S
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Exercise 1.1

1.	 Fill in the blanks: 

(i)	
−19

5
 lies between the integers _______ and ______.� [Ans: –4 and –3]

(ii) 	 The decimal form of the rational number 
15

4-
 is __________.� [Ans: –3.75]

(iii) 	The rational numbers 
-8
3

and 
8
3

are equidistant from __________.� [Ans: 0]

(iv) 	The next rational number in the sequence 
-

-
-15

24
20
32

25
40

, , is _____.� [Ans: 
30
48-

]

(v) 	 The standard form of 
58
78−

 is __________.� [Ans: 
−29
39

] (QY-2023)

2.	 Say True or False.

(i)	 0 is the smallest rational number.� [Ans: False]

(ii)	
-4
5

lies to the left of 
-3
4

� [Ans: True]

(iii)	
-19

5
is greater than 

15
4-

� [Ans: False]

(iv)	 The average of two rational numbers lies between them.� [Ans: True]

(v)	 There are an unlimited number of rational numbers between 10 and 11.� [Ans: True]

3.	 Find the rational numbers represented by each of the question marks marked on the 
following number lines.

(i)	
              –4

?

–3 –2 –1 0 1

(ii)	
        

?

–3 –2 2–1 0 1

(iii)	
          

?

–3 –2 2–1 0 1

Sol.	 (i)	� The number lies between –3 and –4. The unit part between –3 and –4 is divided into 
3 equal parts and the second part is taken.

		  \The required number is –3
2
3

 = –
11
3

.

	 (ii)	� The required number lies between 0 and –1. The unit part between 0 and –1 is divided 
into 5 equal parts, and the second part is taken.

		  ∴ The required number is –
2
5

 

SURA'S
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	 (iii)	� The required number lies between 1 and 2. The unit part between 1 and 2 is divided 
into 4 equal parts and the third part is taken.

		  ∴ The required number is 1
3
4

 = 
7
4

4.	 The points S, Y, N, C, R, A, T, I and O on the number line are such that CN=NY=YS 
and RA=AT=TI=IO. Find the rational numbers represented by the letters Y, N, A, T 
and I.

	   –4

S  Y  N  C R  A T  I  O

–2 –1–3 0  1 2 3 4

Sol.	 	�		  Y	 =	 –2 + 
1
3

6 1
3

5
3

=
- +

=
-

				   N	 =	
-

+ =
- +

=
-5

3
1
3

5 1
3

4
3

				   RA	 =	 AT = TI = IO = 
1
4

				   A	 =	 2 + 
1
4

 = 
8 1

4
9
4

+
=

				   T	 =	
9
4

1
4

9 1
4

10
4

+ =
+

=

				   I	 =	
10
4

1
4

10 1
4

11
4

+ =
+

=

5.	 Draw the number line and represent the following rational numbers on it.

(i)  
9
4

  	 (ii) 
−8
3

  	 (iii) 
−
−
17
5

  	 (iv) 
15

4-

Sol.	 (i)	
9
4

 = 2
1
4

		  ∴  
9
4

 lies between 2 and 3.

	 	               –4 –3 –2 –1 1 2 30 4

2 1
4

9
4

=

	 (ii)	
−8
3

 = –2
2
3

 � (QY-2023)

		   –2
2
3

 lies between –2 and –3.

		                –4 –3 –2 –1 1 2 30 4

–2
2
3

= 
−8
3

SURA'S
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	 (iii)	
−
−
17
5

 = 3
2
5

		   3
2
5

 lies between 3 and 4 in the number line.

		                –4 –3 –2 –1 1 2 30 4

−
−
17
5

 = 3
2
5

	

	 (iv)	
15

4−
 = –3

3
4

		  –3
3
4

 lies between –3 and –4.

		                –4 –3 –2 –1 1 2 30 4

15
4

3 3
4−

= −

6.	 Write the decimal form of the following rational numbers.

(i) 
1
11

 	 (ii) 
13
4

  	 (iii) 
-18

7
	 (iv) 1

2
5

 

(v) -3 1
2

Sol.	 (i)	  
1
11

 = 0.0909...	 (ii)	
13
4

 = 3.25

			
)11 100

99
100
99

1

0 0909. 		
)4 13

12
10

8
20
20

0

3 25.SURA'S
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	 (iii)	
-18
7

 = –2.571428571428...	 (iv)	 12
5

 = 
7
5

 = 1.4�  (HY-2023)

			

)7 18
14
40
35
50
49
10
7

30
28
20
14
60
56
4

2 571428.
		

)5 7
5

20
20
0

1 4.

	 (v)	 –3
1
2

 = -
7
2

  = – 3.5

7.	 List any five rational numbers between the given rational numbers.

(i)  –2 and 0 	 (ii) 
−1
2  and 

3
5

  	 (iii) 
1
4

 and 
7
20

  	 (iv) 
-6
4

 and 
-23
10

Sol.	 (i)	  –2 and 0

			  i.e. 
−2
1

 and 
0
1

				  
−2
1

	 =	
− ×

×
2 10

1 10
 = 

−20
10

				  
0
1

	 =	
0 10
1 10

×
×

 = 
0

10

	 ∴   �Five rational numbers between 
−20
10

(= –2) and 
0

10
(= 0) are 

			 
− − − − − −20
10

19
10

18
10

7
10

6
10

5
10

0
10

, , , , , , (= 0).

	 (ii)	
−1
2

 and 
3
5

			                  LCM of 2 and 5	 =	 2 × 5 = 10

			         – 1
2

	 =	
− ×

×
1 5

2 5
 = 

−5
10

)2 7
6

10
10
0

3 5.
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3
5

	 =	
3 2
5 2

×
×

 = 
6

10

		  ∴   �Five rational numbers between 
−1
2

( = 
−5
10

) and 
3
5

 ( = 
6

10
) are 

− −3
10

1
10

0 1
10

2
10

5
10

, , , , ,

	 (iii)	
1
4

 and 
7
20

			    
1
4

	 =	
1 15
4 15

15
60

´
´

=

			 
7
20

	 =	
7 3
20 3

´
´

 = 
21
60

		  ∴ �Five rational numbers between  
1
4

 =æ
è
ç

ö
ø
÷

15
60

 and 
7
20

21
60

=æ
è
ç

ö
ø
÷ are

16
60

17
60

18
60

19
60

20
60

, , , ,

	 (iv) 
-6
4

 and 
-23
10

			 
-6
4

	 =	
- ´

´
=

-6 5
4 5

30
20

			 
-23
10

	 =	
23 2
10 2

46
20

´
´

=
-

		�  ∴ Five rational numbers between 
-6
4

 =
-æ

è
ç

ö
ø
÷

30
20

 and 
−23
10

 =
-æ

è
ç

ö
ø
÷

46
20

 are 
- - - - -31
20

32
20

33
20

34
20

35
20

, , , , .

8.	 Use the method of averages to write 2 rational numbers between 
14
5

and 
16
3

.

Sol.	 The average of a and b is 
1
2

 (a + b)

	 The average of 
14
5

 and 
16
3

 is C1	 =	
1
2

14
5

16
3

+





			   C1	 =	
1
2

42 80
15
+





			   C1	 =	
122
30

			   C1	 =	
61
15

			   \ 
14
5

	 <	
61
15

 < 
16
3

� .....(1)

	 The average of 
14
5

 and 
61
15

 is C2 = 
1
2

 
14
5

61
15

+





			   C2	 =	
1
2

 × 
42 61

15
+





			   C2	 =	
1
2

 × 
103
15

 = 
103
30
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			   ∴  
14
5

	 <	
103
30

 < 
61
15

 � ....(2)

	 From (1), (2) we get,	  
14
5

	 <	
103
30

  < 
61
15

 < 
16
3

9.	 Compare the following pairs of rational numbers.

(i)  
− −11
5

21
8

, 	 (ii) 
3
4

1
2−
−, 	 (iii) 

2
3

4
5

,

Sol.	 (i)	
− −11
5

21
8

,

		  LCM of 5, 8 is 40

			 
−11
5

	 =	
− ×

×
11 8
5 8

 = 
−88
40

			 
−21
8

	 =	
− ×

×
21 5
8 5

 = 
−105

40

			 
−105

40
	 <	

−88
40

			   ∴    
−21
8

	 <	
−11
5

	 (ii)	
3
4−

, 
−1
2

		  LCM of 4 and 2 = 4

			 
3
4−

	 =	
−3
4

			 
−1
2

	 =	
− ×

×
1 2

2 2
 = 

−2
4

			 
3
4−

	 <	
-2
4

			   ∴   -
3
4

	 <	
-1
2

	 (iii)	
2
3

,
4
5

 � (April-2023)

		  LCM of 3 and 5 is 15.

			 
2
3

	 =	
2 5
3 5

×
×

 = 
10
15

			 
4
5

	 =	
4 3
5 3

×
×

 = 
12
15

			 
10
15

	 <	
12
15

			      ∴       
2
3

	 <	
4
5
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10.	 Arrange the following rational numbers in ascending and descending order.

(i) − − − −
−

5
12

11
8

15
24

7
9

12
36

, , , ,  (April-2024)        (ii) 
− − − −17
10

7
5

0 2
4

19
20

, , , ,  � (HY-2023)

Sol.	 (i)	
− − − −

−
5

12
11
8

15
24

7
9

12
36

, , , , � Hint:
4	 12, 8, 24, 9, 36
3	 3, 2, 6, 9, 9
2	 1, 2, 2, 3, 3
3	 1, 1, 1, 3, 3
	 1, 1, 1, 1, 1

		  LCM of 12, 8, 24, 9, 36 is 4 × 3 × 2 × 3 = 72

			 
−5
12

	 =	
− ×

×
5 6

12 6
 =

−30
72

			 
−11
8

	 =	
− ×

×
11 9
8 9

 =
−99
72

			 
−15
24

	 =	
− ×

×
15 3

24 3
 =

−45
72

			 
−
−

7
9

	 =	
7 8
9 8

×
×

 = 
56
72

			 
12
36

  	 =	
12 2
36 2

×
×

 = 
24
72

		  Now comparing the numerators –30, –99, –45, 56, 24 we get 56 > 24 > –30 > –45 > –99

		  i.e 
56
72

 > 
24
72

 > 
−30
72

> 
−45
72

> 
−99
72

 and so 
−
−

7
9

 > 
12
36

 > 
−5
12

 > 
−15
24

 > 
−11
8

 

		  ∴ Descending order 
−
−

7
9

 > 
12
36

 > 
−5
12

 > 
−15
24

 > 
−11
8

		  ∴ Ascending order 
−11
8

 < 
−15
24

 < 
−5
12

 < 
12
36

 < 
−
−

7
9

	 (ii)	
−17
10

, 
−7
5

, 0, 
−2
4

, 
−19
20

                                    (QY-2023)�
Hint:
5	 10, 5, 4, 20
2	 2, 1, 4, 4
2	 1, 1, 2, 2
	 1, 1, 1, 1

		  LCM of 10, 5, 4, 20 is 5 × 2 × 2 = 20

			 
−17
10

	 =	
− ×

×
17 2

10 2
 = 

−34
20

			 
−7
5

	 =	
− ×

×
7 4

5 4
 = 

−28
20

			 
−2
4

	 =	
− ×

×
2 5

4 5
 = 

−10
20

			 
−19
20

	 =	
−19
20

		  Negative numbers are less then zero. 
		  ∴ Arranging the numerators we get –34 < – 28 < –19 < –10 < 0

		  ∴ 
−34
20

 < 
−28
20

 < 
−19
20

 < 
−10
20

< 0

		  ∴ Ascending order = 
−17
10

 < 
−7
5

 < 
−19
20

 < 
−2
4

 < 0

		  ∴ Descending order = 0 > 
−2
4

 > 
−19
20

 > 
−7
5

 > 
−17
10

SURA'S



Sura’s   ➠ 8th Std  Mathematics  Numbers 15

Objective Type Questions

11.	 The number which is subtracted from 
−6
11

 to get 
8
9

 is __________.

(A) 	 34
99

   	 (B)  	
−142
99

   	 (C)	
142
99

	 (D)	
−34
99

Hint: � [Ans: (B) 
−142

99
]

	 Let x be the number to be subtracted

			 
−6
11

– x	 =	
8
9

			 
− −6
11

8
9

	 =	 x

			   x	 =	
− ×( ) + − ×( )

×
6 9 8 11

11 9
 = 

− + −( )54 88
99

 = 
−142
99

12.	 Which of the following pairs is equivalent?

(A) 	
−20
12

5
3

, 	 (B)  	
16
30

8
15−
−, 	 (C)	

− −18
36

20
44

, 	 (D)	
7
5

5
7−
−,

� [Ans: (B) 
16
30

8
15−
−, ]

Hint: 		
−20
12

	 =	
− ÷

÷
20 4

12 4
 = 

−5
3

 ≠ 
5
3

			 
16
30−

	 =	
− ÷

÷
16 2

30 2
 = 

−8
15

			 
−18
36

	 =	
− ÷

÷
18 9

36 9
 = 

−2
4

 = 
− ×
×
2 11

4 11
 = 
−

≠
−22

44
20

44

			 
7
5− 	 =	 − ×

×
= −7 7

5 7
49

35

			 
−5
7 	 =	

− ×
×

= −5 5
7 5

25
35 	\

− ≠ −49
35

25
35

		  ∴ 
16
30−

 and 
−8
15

 are equivalent fraction.

13.	 −5
4

is a rational number which lies between__________.� (April-2024)

(A) 	 0 and 
−5
4

	 (B)  	 –1 and 0	 (C)	 –1 and –2	 (D)	 –4 and –5
� [Ans: (C) –1 and –2]

Hint: 		
−5
4

	 =	 –1
1
4

			  ∴  
−5
4

 lies between –1 and –2.
14.	 Which of the following rational numbers is the greatest?� (April-2025)

(A) 	
−17
24

	 (B)  	
−13
16

	 (C)	
7
8−

	 (D)	
−31
32

� [Ans: (A) 
−17
24

]
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Hint:  LCM of 24, 16, 8, 32 = 8 × 2 × 3 × 2 = 96

			 
−17
24

	 =	
− ×

×
17 4

24 4
 = 

−68
96

			 
−13
16

	 =	 − ×
×

13 6
16 6

 = −78
96

			   7
8−

	 =	 − ×
×

7 12
8 12

 = −84
96

			   −31
32

	 =	 − ×
×

31 3
32 3

 = −93
96

		
Arranging in

ascending order




	 −93
96

	 <	 −84
96

 < −78
96

 < −68
96

			   ⇒   
−31
32

	 <	 7
8−

 < −13
16

 < −17
24

		  ∴ 
−17
24

 is the greatest number. 

15.	 The sum of the digits of the denominator in the simplest form of 
112
528

 is ______. �

(A) 	 4	 (B)  	 5	 (C)	 6	 (D)	 7� [Ans: (C) 6]

Hint: 		
112
528

	 =	
112 8
528 8

14
66

÷
÷

=  = 
14 2
66 2

7
33

÷
÷

=  � (April, QY -2023)

	 Sum of digits in the denominator = 3 + 3 = 6

 Think Page No. 15 & 16

Is zero a rational number? If so, what is its additive inverse?
Sol.	 	Yes, zero is a rational number. Additive inverse of zero is zero.

What is the multiplicative inverse of 1 and –1?
Sol.	 	Multiplicative inverse of 1 is 1 and –1 is –1.

 Try these Page No. 16

Divide : (i)  
−7
3

 by 5	 (ii) 5 by 
−7
3

 	 (iii) 
−7
3

 by 
35
6

Sol.	 (i)	 	
−7
3

 ÷ 5	 =	
−7
3

 ÷ 
5
1

 = 
− ×7
3

1
5

 = 
−7
15

 

	 (ii)		  5 ÷ 
−





7
3

	 =	
5
1

3
7

×
−

 = 
15

7−
 = –2

1
7

	 (iii)	 	
−7
3

 ÷ 
35
6

	 =	
-

´
7

3
6
35

2

5

 = –
2
5

24, 16, 8, 32
3, 2, 1, 4
3, 1, 1, 2
1, 1, 1, 2
1, 1, 1, 1

8
2
3
2
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Exercise 1.2
1.	 Fill in the blanks: 

(i)	 The value of 
-

+
5

12
7

15
= _______.� [Ans: 

1
20

]

(ii) 	 The value of -æ
è
ç

ö
ø
÷ ´

-
æ
è
ç

ö
ø
÷

3
6

18
9

 is ________.� [Ans: 1]

(iii) 	The value of -æ
è
ç

ö
ø
÷ ¸

-
æ
è
ç

ö
ø
÷

15
23

30
46

 is ________.� [Ans: 1]

(iv) 	The rational number ______ does not have a reciprocal.�  (April-2024) [Ans: 0]

(v) 	 The multiplicative inverse of –1 is ________. � [Ans: –1]

2.	 Say True or False.
(i) 	 All rational numbers have an additive inverse.   �  [Ans: True] (QY-2023)
(ii) 	 The rational numbers that are equal to their additive inverses are 0 and –1.�[Ans:  False]

(iii) 	The additive inverse of 
−
−

11
17

 is 
11
17

.� [Ans: False]

(iv) 	The rational number which is its own reciprocal is –1.� [Ans: True] (April-2023)

(v) 	 The multiplicative inverse exists for all rational numbers.� [Ans: False]

3.	 Find the sum :

(i)  
7
5

3
5

+ 	 (ii) 
7
5

5
7

+ 	 (iii) 
6
5

14
15

+ -æ
è
ç

ö
ø
÷ 	 (iv) - +4 2

3
7 5

12

Sol.	 (i)		
7
5

3
5

+ 	 =	
7 3

5
10
5

+
= = 2

		 (ii)		
7
5

5
7

+ 	 =	 7 7 5 5
35

×( ) + ×( ) = 
49 25

35
74
35

+
=

	 (iii)		
6
5

14
15

+ -æ
è
ç

ö
ø
÷ 	 =	

( ) ( )6 3 14
15

× + −
 = 

18 14
5

+ -( )
=

4
5

	 (iv)	 - +4 2
3

7 5
12

	 =	
14
3

89
12

14 4 89
12

+ = − ×( ) +
 =

− + =56 89
12

33
12

11

4

= 11
4

= 2 3
4

	

4.	 Subtract : 
-8
44

 from 
-17
11

.

Sol.	 			
-

- -æ
è
ç

ö
ø
÷

17
11

8
44

	 =	 -
+

17
11

8
44

 =	
( )− × +17 4 8

44
 = 

- +68 8
44

= 
− 60
44

15

11

= 
-15
11
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5.	 Evaluate : (i) 
9

132
11
3

´
-

		  (ii)  
-

´
-

7
27

24
35

Sol.	 (i)		
9

132
11
3

3

44
4

× −
	=	

-1
4

	 (ii)	
-

´
-

7
27

24
35

9

8

5

 = 
8
45

6.	 Divide : (i) 
- -

-
21
5

7
10

by 		  (ii)  
-

-
3

13
3by 		  (iii)  –2 by 

-6
15

Sol.	 (i)	
-

¸
-
-

21
5

7
10

	 =	
-

´
21
5

10
7

3 2

= – 6 � (QY, HY-2023)

		 (ii)		
-3
13

÷ –3	 =	
-

´
-3

13
1

3
 = 

− × −
×

3 1
13 3

= 
3

39
1

13

1

13
=

	 (iii)		  –2 ÷ 
-6
15

	 =	 –2 × 
15

6
2 15

6
30
6

5

-
=

- ´
-

=
-
-

= 5

7.	 Find (a + b) ÷ (a – b) if  (i) a b= =
1
2

2
3

,  (ii) a b=
-

=
3

5
2

15
,

Sol.	 (i)		  a + b	 =	
1
2

2
3

1 3 2 2
6

3 4
6

7
6

+ = ×( ) + ×( )
= + =

				   a – b	 =	
1
2

2
3

1 3 2 2
6

3 4
6

1
6

− = ×( ) − ×( )
= − = −

			  \ (a + b) ÷ (a – b)	 =	
7
6

1
6

¸
-

 = 
7
6

6
1

´
-

= –7

		 (ii)		  a + b	 =	
− + = − ×( ) + = − +3
5

2
15

3 3 2
15

9 2
15 = 

-7
15

				   a – b	 =	
− − = − ×( ) − = − −3
5

2
15

3 3 2
15

9 2
15

= 
-11
15

			  \ (a + b) ÷ (a – b)	 =	
-

¸
-

=
-

´
-

=
7

15
11

15
7

15
15
11

7
11

8.	 Simplify : 
1
2

3
2

2
5

3
10

3+ -æ
è
ç

ö
ø
÷ ¸ ´ and show that it is a rational number between 11 and 12.

Sol.	 					 
1
2

3
2

2
5

3
10

3+ -æ
è
ç

ö
ø
÷ ¸ ´ 	 =	

1
2

15 4
10

3
10

3+ -æ
è
ç

ö
ø
÷ ¸ ´  = 

1
2

11
10

10
3

3+ ´ ´

		  =	
1
2

11 111
2

23
2

+ = =

	 The average of 11 and 12 is 11 12
2

23
2

+ =

	 Þ 
23
2

 is a rational number between 11 and 12
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9.	 Simplify :

(i) 
11
8

6
33

1
3

3
5

9
20

4
7

7
5

´ -æ
è
ç

ö
ø
÷

é

ëê
ù

ûú
+ + ¸æ

è
ç

ö
ø
÷

é

ëê
ù

ûú
- ´

-é
ëê

ù
ûú

       (ii) 4
3

8
7

3
4

4
3

4
3

1
4

÷
−













− ×





+ × −











Sol.	 (i)	
11
8

6
33

1
3

3
5

9
20

4
7

7
5

´ -æ
è
ç

ö
ø
÷

é
ëê

ù
ûú

+ + ¸æ
è
ç

ö
ø
÷

é
ëê

ù
ûú

- ´
-é

ëê
ù
ûú

=	11 6
8 33

1
3

3
5

20
9

4 7
7 5

21

4 3

4

3

× −
×

+ + ×






























− × −
×










( )
 �

			  =	  - + +é
ëê

ù
ûú

- -æ
è
ç

ö
ø
÷

1
4

1
3

4
3

4
5

=	- + + =
- + +1

4
5
3

4
5

15 100 48
60

= 
133
60

	 (ii)	
4
3

8
7

3
4

4
3

4
3

1
4

÷
−













− ×





+ × −











	 =	
4
3

7
8

3
4

4
3

4 1
3 4

2

´
-é

ë
ê
ê

ù

û
ú
ú

- ´
é

ë
ê

ù

û
ú + ´ -

´

é

ë
ê

ù

û
ú

( )

							     =	 -æ
è
ç

ö
ø
÷ - + -æ

è
ç

ö
ø
÷

7
6

1 1
3

=
- - + -7 6 2

6
( )

=
-

=
-15

6
5

2

5

2

10.	 A student had multiplied a number by 
4
3

instead of dividing it by 
4
3

 and got 70 more 

than the correct answer. Find the number. 
Sol.	 			  Let the number	 be	 a

	 (a ×
4
3

) – (a ÷ 
4
3

)	 =	 70

	 (a ×
4
3

) – (a × 
3
4

)	 =	 70

	 a 4
3

3
4

-é
ëê

ù
ûú

	 =	 70

	 a 4 4 3 3
12

´ - ´é
ëê

ù
ûú

	 =	 70

	 a 16 9
12
-é

ëê
ù
ûú

	 =	 70

	 a 7
12

é
ëê

ù
ûú

	 =	 70

	 a	 =	 70 12
7

120
10

´ =

	 a	 =	 120
	 \ The number is 120.

Objective Type Questions

11.	 The standard form of the sum 
3
4

5
6

7
12

+ + −



  is ________. � (HY-2023)

(A) 	 1	 (B)  	
−1
2

	 (C)	
1

12
	 (D)	

1
22

� [Ans: (A) 1]

Hint: 		
3
4

5
6

7
12

+ + −



 	 =	

3 3 5 2 7
12

×( ) + ×( ) + −( )
=

9 10 7
12

+ + −( )
=

19 7
12
−

=
12
12

 =1
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12.	 3
4

5
8

1
2

-æ
è
ç

ö
ø
÷ + = ________.

(A) 	
15
64

	 (B) 	 1	 (C) 	
5
8

	 (D) 	
1

16
 [Ans: (C) 

5
8

]

Hint: 		  3
4

5
8

1
2

-æ
è
ç

ö
ø
÷ + 	 =	

3 2 5
8

×( ) −



  + 

1
2

	= 
6 5

8
1
2

-
+ = 

1
8

1
2

+

				    =	
1 1 4

8
+ ×( )

 = 
1 4

8
5
8

+
=

13.	 3
4

5
8

1
2

÷ +



  = ________.

(A) 	
13
10

	 (B)  	
2
3

	 (C)	
3
2

	 (D)	
5
8

� [Ans: (B) 
2
3

]

Hint: 		
3
4

5
8

1
2

÷ +



 	 =	

3
4

÷ 
5 1 4

8
+ ×( )



  = 

3
4

÷ 
5 4

8
+



 =	

3
4

÷ 
9
8

 = 
3
4

 × 
8
9

2

3
 = 

2
3

14.	 3
4

5
8

1
2

´ ¸æ
è
ç

ö
ø
÷ =________.

(A) 	
5
8

	 (B) 	
2
3

	 (C) 	
15
32

	 (D) 	
15
16

[Ans: (D)
15
16

]

Hint: 		
3
4

5
8

1
2

´ ¸æ
è
ç

ö
ø
÷ 	 =	

3
4

5
8

2
1

4

´ ´
æ

è
ç
ç

ö

ø
÷
÷

 = 
3
4

5
4

´ 	= 
3 5
4 4

15
16

´
´

=

15.	 Which of these rational numbers which have additive inverse?

(A) 	 7	 (B)  	
−5
7

	 (C)	 0	 (D)	 all of these
� [Ans: (D) all of these]

Hint:  	 Additive inverse of 7 is –7.

		  Additive inverse of 
−5
7

 is 
5
7

.

		  Additive inverse of 0 is 0.	

 Try these Page No. 20

	 The closure property on integers holds for subtraction and not for division. What about 
rational numbers? Verify. 

Sol.	 Let 0 and 
1
2

 be two rational numbers. Then, 0 – 
1
2

 = –
1
2

 is a rational number

	 ∴ Closure property for subtraction holds for rational numbers.

	 But consider the two rational number 
5
2

 and 0.

			 
5
2

 ÷ 0	 =	
5

2 0
5
0×

=

	 Here denominator = 0 and it is not a rational number.
	 ∴ Closure property is not true for division of rational numbers.
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O
pe

ra
tio

ns
Fi

ll 
in

 th
e b

la
nk

s i
n 

th
e t

ab
le

 g
iv

en
 b

el
ow

 o
f p

ro
pe

rt
ie

s o
f I

nt
eg

er
s.

 (I
f a

, b
, c

 a
re

 in
te

ge
rs

, t
he

n 
–a

, –
b,

 –
c a

re
 a

ls
o 

in
te

ge
rs

)
C

lo
su

re
C

om
m

ut
at

iv
e

A
ss

oc
ia

tiv
e

Id
en

tit
y

In
ve

rs
e

D
is

tr
ib

ut
iv

e

A
dd

iti
on

a+
b 

is 
in

 
 

E.
g.

 

5+
(-

3)
=2

2 
× 

3 
= 

6
2 

× 
3 

= 
3 

× 
2

7 
− 

2 
≠ 

2 
− 

7
5 

≠ 
− 

5

1 
× 

7 
= 

7
7 

× 
1 

= 
7

7 
- 

2 
= 

5
(7

-2
)-

5 
≠7

-(
2-

5)
5 

- 
5 

 ≠
 7

- 
(-

 3
)

0 
≠ 

10

7 
× 

(5
 -

 2
)

Þ
 6

 is
 in

 Z

Þ
 5

 is
 in

 Z

Þ
 6

 =
 6

⇒
2 

is 
in

 

a
b

b
a

+
=

+

E.
g.

 

5
3

3
5

2
2

+
−

=
−

+
⇒

=(
)

(
)

(
) (

)
a

b
c

a
b

c
+

+
=

+
+

E.
g.

 

(
)

(
)

2
3

4
1

+
+

−
=

2
3

4
1

[
(

)]

a
a

a
+

=
+

=
0 0

E.
g.

 

(
)

(
)

4
0

0
4

4

a
a a

a
+

−
=

−
+

=
(

)
(

)
0

E.
g.

 
5

5 5
5

0
+

−
=

−
+

=
(

)
(

)

a
b

c
a

b
a

c
×

+
=

×
+

×
(

)
(

)
(

)
E.

g.
 

2
3

5
4

2
3

2
5

×
+

−
=

−
×

+
×

−
=

6–
10

 =
 -

 4

[
(

)]
(

)
[

(
)]

M
ul

tip
lic

at
io

n

ab
 is

 in
 

E.
g.

__
__

__
_

a
b

b
a

×
=

×

E.
g.

__
__

__
_

(
) (

)
a

b
c

a
b

c
×

×
=

×
×

E.
g.

 

(
)

(
)

[
(

)]
2

3
6

36
2

3
6

36
×

×
−

=
−

×
×

−
=

−

a
a

a
×

=
×

=
1 1

E.
g.

__
__

__
_

D
oe

s n
ot

 e
xi

st
 

N
ot

 A
pp

lic
ab

le
 

Su
bt

ra
ct

io
n

 
 E.

g.

Fa
ils

a
b

b
a

−
≠

−
 

E.
g.

Fa
ils

 
(

)
a

b
c

−
−

 
≠

−
−

a
(b

 
c)

 
E.

g.

Fa
ils

a
a

−
≠

−
0

0

E.
g.

 
5

-
0 

= 
0 

- 
5

5 
= 

- 
5 

5
5

≠
−

Fa
ils

 a
a a

a
−

−
≠

−
−

(
)

(
)

E.
g.

 
2 

- 
(-

2)
 =

 4
 

(
)

−
−

=
−

≠
−2

2
4

4
4

a
b

c
a

b
a

c
×

−
(

)
=

×
(

)−
×

(
)

E.
g.

__
__

__
_

D
iv

is
io

n

Fa
ils

 

E.
g.

 3
5

3 5
÷

=
do

es
 

no
t b

el
on

g 
to

  

Fa
ils

 
Fa

ils
 

Fa
ils

 
Fa

ils
 

N
ot

 a
pp

lic
ab

le
 

 (7
 ×

  5
) -

 (7
 ×

  2
)

= 
35

 -
 1

4
= 

21
 

7 
×(

5 
–2

)=
 7

×3
 =

21

a 
- 

b 
is 

in
 Z

  

a 
÷ 

b 
is 

no
t i

n 
Z 
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 Try these Page No. 22

(i)	 Is 
3
5

7
8

7
8

3
5

− = − ?

Sol.	 			  LHS	 =	
3
5

7
8

−  = 
3 8 7 5

40
×( ) − ×( )

 = 
24 35

40
−

 = 
−11
40

			   RHS	 =	
7
8

3
5

−  = 
7 5 3 8

40
×( ) − ×( )

 = 
35 24

40
11
40

− =

			   Þ LHS	 ≠	 RHS

			   ∴ 
3
5

7
8

− 	 ≠	
7
8

3
5

−

		  ∴  Subtraction of rational numbers is not commutative.

(ii)	 Is 
3
5

7
8

7
8

5
3

÷ = ÷ ? So, what do you conclude?

Sol.	 			  LHS	 =	
3
5

7
8

÷  = 
3
5

8
7

×  = 
24
35

 

			   RHS	 =	
7
8

5
3

÷  = 
7
8

3
5

×  = 
21
40

 

			   Þ   LHS	 ≠	 RHS

		                 	 ∴ 
3
5

7
8

÷ 	 ≠	
7
8

5
3

÷

	 ∴	 Þ  Commutative property does not hold good for division of rational numbers.

	 Check whether associative property holds for subtraction and division.

Sol.	 Consider the rational numbers 
2
3

1
2

,  and 
3
4

			   To verify 
2
3

1
2

3
4

−



 − 	 =	

2
3

1
2

3
4

− −





			   LHS	 =	
2
3

1
2

3
4

−






−  = 

2 2 1 3
6

3
4

×( ) − ×( )



 −

				    =	
4 3

6
3
4

−



 −  = 

1
6

3
4

−  = 
1 2 3 3

12
×( ) − ×( )

 = 
2 9
12
−

 = 
−7
12

			   RHS	 =	
2
3

1
2

3
4

− −



  = 

2
3

2 3
4

− −



  = 

2
3

1
4

− −











				    =	
2
3

1
4

+  = 
2 4 1 3

12
×( ) + ×( )

 = 
8 3
12
+

 = 
11
12

			   LHS	 ≠	 RHS

			   ∴ 
2
3

1
2

3
4

−



 − 	 ≠	

2
3

1
2

3
4

− −





		  ∴  Associative property not holds for subtraction of rational numbers

	     Also to verify 
2
3

1
2

÷



  ÷ 

3
4

 	 =	
2
3

 ÷ 
1
2

3
4

÷




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			   LHS	 =	
2
3

1
2

÷



  ÷ 

3
4

 = 
2
3

2
1

×



  ÷ 

3
4

				    =	
4
3

  ÷ 
3
4

 = 
4
3

4
3

´  = 
16
9

			   RHS	 =	
2
3

 ÷ 
1
2

3
4

÷



  = 

2
3

 ÷ 
1
2

4
3

×



  = 

2
3

 ÷ 
2
3







				    =	
2
3

3
2

×  = 1

			   LHS	 ≠	 RHS

	 i.e.		   
2
3

1
2

÷



  ÷ 

3
4

 	 ≠	
2
3

 ÷ 
1
2

3
4

÷





	 ∴ Associative property does not hold good for division of rational numbers.

Exercise 1.3

1.	 Verify the closure property for addition and multiplication for the rational numbers  
−5
7

 and 
8
9

.

Sol.	 Closure property for addition.

	 Let a = 
−5
7

 and b = 
8
9

 be the given rational numbers.

			   a + b 	 =	
−5
7

 + 
8
9

				    =	
− ×( ) + ×( )

×
5 9 8 7

7 9
 

				    =	
− +45 56

63
 = 

11
63

 is in Q.

		  i.e 	 a + b	 =	
−5
7

 + 
8
9

 = 
11
63

 is in Q.

	 ∴	 Closure property is true for addition of rational numbers.
		  Closure property for multiplication 

			   Let   a	 =	
−5
7

 and b = 
8
9

			   a × b	 =	
−5
7

 × 
8
9

 = 
−40
63

 is in Q.

		  ∴ Closure property is true for multiplication of rational numbers.
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2.	 Verify the commutative property for addition and multiplication for the rational 

numbers 
−10
11

 and 
−8
33

.

Sol.	 Let a = 
−10
11

 and b = 
−8
33

 be the given rational numbers.

			   Now a + b	 =	
−10
11

 + 
−





8
33

 = 
− ×( ) + − ×( )10 3 8 1

33
 = 
− + −( )30 8

33

			   \  a + b	 =	
-38
33

� .....(1)

			   b + a	 =	
−8
33

 + 
−





10
11

 = 
− ×( ) + −( ) ×( )8 1 10 3

33
 = 

− + −( )8 30
33

			   \ b + a	 =	
−38
33

� ....(2)
	 From (1) and (2)
		  a + b = b + a and hence addition is commutative for rational numbers.

			   Further a × b	 =	
−10
11

 × 
−





8
33

 = 
80
363

			   \ a × b	 =	
80
363

� .....(3)

			    b × a	 =	
−8
33

 × 
−





10
11

 = 
80
363

			   \ b × a	 =	
80
363

� .... (4)
	 From (3) and (4) a × b = b × a
	 Hence multiplication is commutative for rational numbers.

3.	 Verify the associative property for addition and multiplication for the rational numbers 
-7
9

5
6

,  and 
-4
3

.

Sol.	 			  Let a	 =	
−7
9

, b = 
5
6

, c = 
-4
3

 be the given rational numbers.

			   (a + b) + c	 =	 − +



 + −





7
9

5
6

4
3

= − ×( ) + ×( )



 + −





7 2 5 3
18

4
3

				    =	 - +æ
èç

ö
ø÷ + -æ

èç
ö
ø÷

14 15
18

4
3

= 
1

18
4

3
+ −





				    =	
1 4 6

18
+ − ×(( ) )

 = 
1 24

18
23

18
+ − = −( )

� ...(1)

			   a + (b + c)	 =	 − + + −





7
9

5
6

4
3

( )  = 	
− + + − ×





7
9

5 4 2
6

(( ) )

				    =	
− + + −( )





7
9

5 8
6

 = 	− + −





7
9

3
6

 = − + −





7
9

1
2

 

				    =	 − ×( ) + −( ) ×( )7 2 1 9
18

 = 
− + −( )14 9

18
 = 

−23
18 	 ... (2)
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	 From (1) and (2), 	 (a + b) + c	 =	 a + (b + c) is true for rational numbers. 	

	 Now 		  (a × b) × c	 =	
− ×



 × −





7
9

5
6

4
3

 = 
− ×

×




 × −





7 5
9 6

4
3

				    =	
− × −35
54

4
3

 = 
− × −( )

×
35 4

54 3

2

27

 = 
70
81

		  ... (3)

			   a × (b × c)	 =	
− × × −















7
9

5
6

4
3

3

2

= 
− × × −( )

×
7

9
5 2

3 3

				    =	
− × −( )

=7
9

10
9

70
81

				    ... (4)

	� From (3) and (4)  	 (a × b) × c	 =	 a × (b × c) is true for rational numbers. 
	 Thus associative property holds true for addition and multiplication for the rational numbers.
4.	 Verify the distributive property a × (b + c) = (a × b) + (a × c) for the rational numbers 

a = 
−1
2

, b = 
2
3

 and c = 
−5
6

.

Sol.	 Given the rational number a = 
−1
2

 ; b = 
2
3

 and c = 
−5
6

			   a × (b + c)	 =	
−1
2

 × 
2
3

5
6

+ −









  = 

−1
2

 × 
2 2 5 1

6
×( ) + − ×( )





				    =	
−1
2

 × 
4 5

6
+ −( )



  = 

−1
2

 × 
−





1
6

			   a × (b + c)	 =	
1

12
 � .....(1)

			   (a × b) + (a × c)	 =	
− ×





1
2

2
3

 + 
− × −











1
2

5
6

				    =	
− +2
6

5
12

 = 
− ×( ) + ×2 2 5 1

12
( )

 = 
− +4 5

12
 

			   (a × b) + (a × c)	 =	
1

12
� ....(2)

	 From (1) and (2) we have a × (b + c) =  (a × b) + (a × c).
	 Hence multiplication is distributive over addition for rational numbers.

5.	 Verify the identity property for addition and multiplication for the rational numbers
15
19  and 

−18
25

.

Sol.	 			
15
19

0+ 	 =	
15
19

0
19

+  = 
15 0

19
+

 = 
15
19

			 
− +18
25

0 	 =	
− +18
25

0
25

 = 
− +18 0

25
 = 

−18
25

	 Identify property for addition of rational numbers are verified.
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15
19

1× 	 =	
15 1

19
×

 = 
15
19

 ;  
− ×18
25

1 	=  
− ×18 1

25
 = 

−18
25

	 Identify property for multiplication of rational numbers are verified. 
6.	 Verify the additive and multiplicative inverse property for the rational numbers  

−7
17

 and 
17
27

.

Sol.	 		 	
− +7
17

7
17

	 =	
− +7 7

17
 = 

0
17

 = 0

			 
17
27

17
27

+ −



 	 =	

17 17
27

+ −( )
 = 

0
27

 = 0

	 \  Additive inverse for rational numbers are verified. 

			 
− ×

−
7

17
17

7
	 =	

− ×
× −( )

7 17
17 7

 = 1

			 
17
27

27
17

× 	 =	
17 27
27 17

×
×

 = 1

	 \  Multiplicative inverse for rational numbers are verified. 

Objective Type Questions

7.	 Closure property is not true for division of rational numbers because of the number 
� (QY-2023)

(A) 	 1 	 (B) 	 –1 	 (C) 	 0 	 (D)	
1
2

� [Ans: (C) 0]

8.	 1
2

3
4

5
6

1
2

3
4

5
6

− −



 ≠ −



 −  illustrates that subtraction does not satisfy the ________ 

property for rational numbers.
(A) 	 commutative 	 (B) 	 closure 	 (C) 	 distributive 	 (D) 	 associative
� [Ans: (D) associative]

9.	 Which of the following illustrates the inverse property for addition?

(A) 	
1
8

 – 
1
8

 = 0 	 (B) 	
1
8

 + 
1
8

 = 
1
4

 	 (C) 	
1
8

 + 0 = 
1
8

 	 (D) 	
1
8

 – 0 = 
1
8

� [Ans: (A) 
1
8

 – 
1
8

 = 0]

10.	 3
4

1
2

1
4

3
4

1
2

3
4

1
4

× −



 = × − ×  illustrates that multiplication is distributive over.

(A) addition	 (B)	 subtraction	 (C)	 multiplication	 (D)	 division
[Ans: (B) subtraction] 

 Think Page No. 25

1.	 Observe that, 
1

1 2
1

2 3
2
3

1
1 2

1
2 3

1
3 4

3
4

1
1 2

1
2 3

1
3 4

1
4 5

4
5. .

;
. . .

;
. . . .

+ = + + = + + + = . Use your 

reasoning skills, to find the sum of the first 7 numbers in the pattern given above.

Sol.	
1

1 2
1

2 3
1

3 4
1

4 5
1

5 6
1

6 7
1

7 8
7
8. . . . . . .

+ + + + + + =
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 Think Page No. 26

1.	 Is the square of a prime number, prime?
Sol.	 No, the square of a prime number ‘P’ has at least 3 divisors 1, P and P2. But a prime number 

is a number which has only two divisors, 1 and the number itself. So square of a prime 
number is not prime.

2.	 Will the sum of two perfect squares always be a perfect square? What about their 
difference and their product?

Sol.	 The sum of two perfect squares, need not be always a perfect square. Also the difference 
of two perfect squares need not be always a perfect square. But the product of two perfect 
square is a perfect square.

 Try these Page No. 26

1.	 Which among 256, 576, 960, 1025, 4096 are perfect square numbers? (Hint: Try to 
extend the table of squares already seen).

Sol.	 			  256	 =	 (16)2

			   576	 =	 (24)2

			   4096	 =	 (64)2

	 ∴ 256, 576 and 4096 are perfect squares

2.	 One can judge just by look, that each of the following numbers 82, 113, 1972, 2057, 
8888, 24353 is not a perfect square. Explain why?

Sol.	 Because the unit digit of a perfect square will be 0, 1, 4, 5, 6, 9. But the given numbers have 
unit digits 2, 3, 7, 8. So they are not perfect squares.

 Think Page No. 27

1.	 �Consider the claim: “Between the squares of the consecutive numbers n and (n+1),  
there are 2n non-square numbers”. Can it be true? How many non-square numbers 
are there between 2500 and 2601? Verify the claim.

Sol.	 If n = 50 ⇒ n2 = (50)2 = 2500 
	 n + 1 = 51 ⇒ (n + 1)2 = (51)2 = 2601
	 Non-square numbers of 2500 and 2601 = 100 = 2 × 50 = 2n
	� So it is true that between the classes of successive numbers n, n + 1, there are non-square 

numbers of 2n.

 Think Page No. 29

1.	 In this case, if we want to find the smallest factor with which we can multiply or divide 
108 to get a square number, what should we do?

Sol.	 			  108	 =	 2 × 2 × 3 × 3 × 3 = 22 × 32 × 3 � 2 108
2 54
3 27
3 9
3 3

1

		  If we multiply the factors by 3, then we get
			   22 × 32 × 3 × 3	 Þ	 22 × 32 × 32 = (2 × 3 × 3)2	�
	 Which is perfect square. 
	 \ Again if we divide by 3 then we get 22 × 32 Þ (2 × 3)2, a perfect square.
	 \ We have to multiply or divide 108 by 3 to get a perfect square. 	
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 Try these Page No. 32

	 Find the square root by long division method.
	 (1)	 400 	 (2)	 1764 	 (3)	 9801
Sol.	 (1)	 400			   (2) 1764	 (3) 9801

		  2     0
  2 4     00

4
40 0     00

0     00
       0

× 
2

			 

× 
2

4     2
  4 17   64

16
82   1   64

  1   64
       0

		

× 
2

9       9
9 98    01

81
189 17     01

17     01
       0

		  400  = 20				    1764  = 42		  9801  = 99

 Try these Page No. 32

1.	 �Without calculating the square root, guess the number of digits in the square root of the 
following numbers: 	 (1) 14400 	 (2) 390625 	 (3) 100000000

Sol.	 	(1)		  14400 	 =	 1 44 0 0  = 3 bars have used

	 \ No. of digits in 	 14400 	 =	 3

	 (2)		  390625 	 =	 39 06 25  = 3 bars have used

	 \ No. of digits in	 390625  	 =	 3

	 (3)		  100000000 	 =	 1 00 00 00 00  = 5 bars have used
	 \ No. of digits in	 100000000 	  = 5

 Try these Page No. 33

1.	 �Find the square root of 
Sol.	 (1)	 5.4756			   (2)	 19.36	 (3)	 116.64

		

2 .  3 4
  2 5    47  56

4
43 1    47

1    29
4 64       18   56

      18   56
      0

× 
2

× 
2

			

4   .  4
  4 19   36

16
84 3     36

3     36
       0

× 
2

	       

× 
2

× 
2

1   0  .  8
  1 1    16  64

1
20 0    16

      00
208       16   64

      16   64
             0

	 ∴ =5 4756 2 34. . 		 ∴ =19 36 4 4. . 		  ∴ =116 64 10 8. .
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 Think Page No. 33

Try to fill in the blanks using ab a b= × .

36 6= 9 4×
= 3×2 = 6

Is 36 9 4= × ?
Yes

81  = 9 9 9×
= 3 × 3 = 9

Is 81 9 9= × ?

Yes

144 = 12 9 16×
= 3×4 = 12

Is 144 9 16= × ?
Yes

144 = 12 36 4×
= 6 × 2 = 12

Is 144 = 36 4× ?
Yes

100 = 10 25 4×
= 5 ×2 = 10

Is 100 = 25 4× ?
Yes

1225  
= 35

25 49×
= 5 × 7 = 35

Is 1225  
= 25 49× ? Yes

 Try these Page No. 34

Using this method, find the square root of the numbers 1.2321 and 11.9025.

Sol.	 (i)	 1 2321.  = 
12321
10000

 = 
111
100

 = 1.11

	 (ii)	 11 9025.  = 
119025
10000

 = 
345
100

 = 3.45

 Try these Page No. 34

	 Write the numbers in ascending order (1) 4, 14 , 5	       (2) 7, 65 , 8 

Sol.	 (i)	 4, 14 , 5
		  Squaring all the numbers we get, 42, 14

2( ) , 52 = 16, 14, 25
		  ∴ Ascending order : 14, 16, 25
		  ∴ Ascending order : 14 , 4, 5
	 (ii)	 7, 65 , 8
		  Squaring 7, 65  and 8 we get, 72, 65

2( ) , 82  = 49, 65, 64
		  ∴ Ascending order : 49, 64, 65
		  ∴ Ascending order : 7, 8, 65

Exercise 1.4
1.	 Fill in the blanks:
	 (i)	 The ones digit in the square of 77 is ________ .� (April-2024)  [Ans: 9]
	 (ii)	 The number of non-square numbers between 242 and 252 is ________ .� [Ans: 48]
	 (iii)	 The number of perfect square numbers between 300 and 500 is _______ .� [Ans: 5]
		  Hint: [182 = 324, 192 = 361 ; 202 = 400, 212 = 441 ; 	222 = 484]
	 (iv)	 If a number has 5 or 6 digits in it, then its square root will have ________ digits.� [Ans: 3]

	 (v)	 The value of 180  lies between integers ________ and ________ .� [Ans: 13, 14]

		  Hint:  180  = 2 2 3 3 5 6 5 6 2 236 13 41× × × × = = × =. .  � (April-2023)

		  \ 180  lies between 13 and 14
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2.	 Say True or False:

	 (i)	 When a square number ends in 6, its square root will have 6 in the unit’s place.� [Ans: True]
	 (ii)	 A square number will not have odd number of zeros at the end.� [Ans: True]
	 (iii)	 The number of zeros in the square of 91000 is 9.� [Ans: False]
	 (iv)	 The square of 75 is 4925. � [Ans: False
	 (v)	 The square root of 225 is 15.	  � [Ans: True] (HY-2023)

3.	 Find the square of the following numbers. � (April-2023)

	 (i) 17 				    (ii) 203 				    (iii) 1098

Sol.	 	(i)	 	 17 × 17
	 119
	 17
	 289

		  (ii)	 		  203 × 203
		    609
 	    000
	  406
	  41209

		  (iii)  	 1098 × 1098
		  8784
 	  9882
10980
1205604

4.	 Examine if each of the following is a perfect square.
(i) 725 	 (ii) 190 	 (iii) 841 	 (iv) 1089

Sol.	 (i)	 725� 5 725
5 145

29 29
1

			   725	 =	 5 × 5 × 29 = 52 × 29
	 Here the second prime factor 29 does not have a pair.
	 Hence 725 is not a perfect square number.

	 (ii)	 190

			   190	 =	 2 × 5 × 19� 2 190
5 95

19
	 Here the factors 2, 5 and 9 does not have pairs.
	 Hence 190 is not a perfect square number.

	 (iii)	 841
			   841	 =	 29 × 29
			   ∴  841 	 =	 29
		  Hence 841 is a perfect square	� 3 1089

3 363
11 121

11

	 (iv)	 1089�
			   1089	 =	 3 × 3 × 11 × 11 
			   1089	 =	 32 × 112

		  	 1089 	 =	 3 × 11 = 33
		  Hence 1089 is a perfect square

5.	 Find the square root by prime factorisation method.
(i) 144    (ii) 256    (iii) 784    (iv) 1156    (v) 4761    (vi) 9025

Sol.	 (i)	 144

		         144 		 =		 2 × 2 × 2 × 2 × 3 × 3

		  \ 144  	 = 	 2 × 2 × 3 = 12

  2 144
  2 72
  2 36
  2 18
  3 9

3
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