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1. Without actual division find which of the following rationals are terminating decimal: 

(𝐢) 
𝟗

𝟐𝟓
 

(𝐢𝐢) 
𝟕

𝟏𝟐
 

(𝐢𝐢𝐢)  
𝟏𝟐𝟏

𝟏𝟐𝟓
 

(𝐢𝐯) 
𝟑𝟕

𝟕𝟖
 

Solution: 

(i) In
9

25
, the prime factors of denominator 25 are 5, 5. Thus, it is terminating decimal. 

(ii) In 
7

12
, the prime factors of denominator 12 are 2, 2 and 3. Thus, it is not terminating decimal. 

(iii) In
121

125
, the prime factors of denominator 125 are 5, 5 and 5. Thus it is terminating decimal. 

(iv) In 
37

78
, the prime factors of denominator 78 are 2, 3 and 13. Thus, it is not terminating decimal. 

 

2. Express each of the following as a rational number in the form of p/q where 𝐪 ≠ 𝟎. 

(𝐢) 𝟎. 𝟔̅ 

(𝐢𝐢) 𝟎. 𝟒𝟑̅̅̅̅  

(𝐢𝐢𝐢) 𝟎. 𝟐𝟐𝟕̅̅ ̅̅ ̅̅  

(𝐢𝐯) 𝟎. 𝟐𝟏𝟎𝟒̅̅ ̅̅ ̅̅ ̅ 

Solution: 

(i) Let x = 0. 6̅ = 0.6666 ...(i) 

Multiplying both sides of eqn. (i) by 10, we get 

10x = 6.6666 ...(ii) 

Subtracting eqn. (i) from eqn. (ii), we get 

106.6666 

x= 0.6666 

Class – IX Topic – Rational and Irrational number 
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9x = 6 ⟹ x =
6

9
=

2

3
 Hence, required fraction =

2

3
 

 

 

(ii) Let x =0. 43̅̅̅̅  = 0.43434343 ...(i) 

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

100x = 43.434343 ...(ii) 

Subtracting eqn. (i) from eqn. (ii), we get 

100 x=43.434343 

x=0.434343 

99x = 43 ⟹ 99x = 43  

⟹ x =
43

99
    

Hence, required fraction
p

q
=

43

99
 

 

(iii) Let x = 0. 227̅̅ ̅̅ ̅= 0.2272727... ... (i) 

Multiplying both sides of eqn. (i) by 10, we get 

10x = 2.272727... ... (ii) 

Multiplying both sides of eqn. (ii) by 100, we get 

1000x = 227.272727... ... (iii) 

Subtracting eqn. (ii) from (iii), we get 

1000 x= 227.272727... 

10x= 2.272727... 

990x = 225 ⟹ 990x = 225 ⟹ x =
225

990
=

5

22
  

Hence, required fraction
p

q
=

5

22
  

(iv) Let x = 0. 2104̅̅ ̅̅ ̅̅ ̅= 0.2104104104... ... (i) 

Multiplying both sides of eqn. (i) by 10, we get 

10x = 2.104104104... ... (ii) 

Multiplying both sides of eqn. (ii) by 1000, we get 

10000x = 2104.104104104... ... (iii) 

Subtracting eqn. (ii) from (iii), we get 

10000x= 2104.104104104 
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10x= 2.104104104 

9990x = 2102 

⟹ 9990x = 2102  

⟹ x =
2012

9990
=

1051

4995
 

Hence, required fraction =
1051

4995
 

 

3. Insert one rational number between: 

(𝐢) 
𝟑

𝟓
 𝐚𝐧𝐝

𝟕

𝟗
 

(ii) 8 and 8.04 

Solution: 

(i) If a and b are two rational numbers, then between these two numbers, one 

rational number will be (
a + b

2
)  

Required rational number between
3

5
 and

7

9
 

=
1

2
(

3

5
+

7

9
) =

1

2
(

27 + 35

45
) =

1

2
×

62

45
=

31

45
∴

3

5
<

31

45
<

7

9
 

(ii) Required rational number between 8 and 8.04 

=
1

2
(8 + 8.04) =

1

2
(16.04) = 8.02 ∴ 8 < 8.02 < 8.04 

 

4. Insert three rational numbers between 

(i)  4 and 5 

(ii)  
𝟏

𝟐
 and 

𝟑

𝟓
 

(iii) 4 and 4.5 

(iv) 2
𝟏

𝟑
   and 3 

𝟐

𝟑
 

(v)  −
𝟏

𝟐
 and 

𝟏

𝟑
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Solution: 

(i) The given numbers are 4 and 5. 

As, 4 < 5 

⇒ 4 <
1

2
(

4 + 5

1
) < 5 ⇒ 4 <

9

2
< 5 

⇒ 4 < 4.5 < 5                            … (1) 

Again, 4 <
1

2
(4 ÷

9

2
) <

9

2
 

⇒ 4 < 4.25 < 4.5                        … (2) 

Again, 4.5 < 5 ⇒ 4.5 <
1

2
(4.5 + 5) < 5 ⇒ 4.5 < 4.75 < 5                  … (3) 

∴ From equation (1), (2) and (3), we get 4 < 4.25 < 4.5 < 4.75 < 5. 

Thus, required rational numbers between 4 and 5 are 4.25, 4.75 and 4.5 

(ii) The given numbers are
1

2
 and

3

5
 

As,
1

2
<

3

5
⇒

1

2
<

1

2
(

1

2
+

3

5
) <

3

5
⇒

1

2
<

1

2
(

5 + 6

10
) <

3

5
 

⇒
1

2
<

1

2
(

11

10
) <

3

5
⇒

1

2
<

11

20
<

3

5
 

Again,
1

2
<

1

2
(

1

2
÷

11

20
) <

3

5
⇒

1

2
<

1

2
(

21

20
) <

3

5
 

1

2
<

21

40
<

3

5
                                       … (2) 

Again,
11

20
<

3

5
⇒

11

20
<

1

2
(

11

20
÷

3

5
) <

3

5
⇒

1

2
<

1

2
(

23

20
) <

3

5
 

⇒
1

2
<

23

40
<

3

5
                                … (3) 

From equation (1), (2) and (3), we get 

1

2
<

21

40
<

11

20
<

23

40
<

3

15
 

Thus, required rational numbers between
1

2
 and

3

5
 are

21

40
,
11

20
 and

23

40
 

 

(iii) The given numbers are 4 and 5 

As 4 < 4.5 ⇒ 4 <
1

2
(4 ÷ 4.5) < 4.5 

⇒ 4 < 4.25 < 4.5                           … (1) 
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⇒ 4 <
1

2
(4 + 4.25) < 4.25 ⇒ 4 < 4.125 < 4.25             … (2) 

Again, 4.25 < 4.5 

⇒ 4.25 <
1

2
(4.25 ÷ 4.5) ÷ 4.5 ⇒ 4.25 < 4.375 < 4.5 

From equations (1), (2) and (3), we have 4 < 4.125 < 4.25 < 4.375 < 4.5 

Thus, required rational numbers between 4 and 4.5 are 4.125, 4.25 and 4.375 

(iv) The given numbers are 2
1

3
 and 3

2

3
 i. e. ,

7

3
 and

11

3
 

As
7

3
<

11

3
⇒

7

3
<

1

2
(

7

3
÷

11

3
) <

11

3
 

⇒
7

3
<

1

2
(

18

3
) <

11

3
⇒

7

3
<

18

6
<

11

3
 

⇒
7

3
< 3 <

11

3
                               … (1) 

Again,
7

3
<

1

2
(

7

3
÷

3

1
) < 3 

7

3
<

8

3
< 3                                       … (2) 

Again, 3 <
11

3
 

3 <
1

2
(3 +

11

3
) <

11

3
⇒ 3 <

1

2
(

20

3
) <

11

3
 

3 <
10

3
<

11

3
                                  … (3) 

From equation (1), (2) and (3), we get 

7

3
<

8

3
< 3 <

10

3
<

11

3
 

Thus, the required numbers between 2
1

3
 and 3

2

3
 i. e. ,

7

3
 and

11

3
 are

8

3
, 3 and

10

3
 

 

5. State, whether the following numbers are rational or irrational: 

(𝐢) (𝟐 + √𝟐)
𝟐

 

(𝐢𝐢) (𝟓 + √𝟓)(𝟓 − √𝟓) 

Solution: 
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(i) (2 + √2)
2

= 4 + 2 + 2 × 2 × √2 = 6 + 4√2 

Hence, it is an irrational number. 

(ii) (5 + √5)(5 − √5) = (5)2 = (√5)
2

   

= 25 − 5 = 20 Hence, it is a rational number. 

 

6. Use division method to show that √𝟑 and √𝟓 are irrational numbers. 

Solution:  
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7. Show that: 

(𝐢) (√𝟑 + √𝟕)
𝟐

𝐢𝐬 𝐫𝐚𝐭𝐢𝐨𝐧𝐚𝐥 

(𝐢𝐢) (√𝟑 + √𝟓) 𝐢𝐬  𝐚𝐧 𝐢𝐫𝐫𝐚𝐭𝐢𝐨𝐧𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 

Solution: 

(i) Let (√3 + √7) is a rational number. 

Then square of given number i.e., (√3 + √7)
2

 is rational. 

⇒  (√3 + √7)
2

 is rational 

⇒  (√3 + √7)
2

÷ 2√3 × √7 = 3 ÷ 7 + 2√21 = (10 + 2√21) is rational. 

But, (10 + 2√21) being the sum of a rational and irrational is irrational. This contradiction 

arises by assuming that (√3 + √7) is rational number. 

Hence, (√3 + √7) is an irrational number. 

(ii) Let (√3 + √5) is a rational number. 

Then square of given number i.e., (√3 + √5)
2

 is rational. 

⇒ (√3 + √5)
2

 is rational 

⇒ (√3)
2

+ (√5)
2

+ 2√3 × √5 = 3 + 5 + 2√15 = (8 + 2√15)  rational. 

But, (8 + 2√15) being the sum of a rational and irrational it is irrational.  

This contradiction arises by assuming that (√3 + √5) is rational. 

Hence, (√3 + √5) is irrational number. 

 

8. Insert three irrational numbers between 0 and 1. 

Solution: 

Three irrational numbers between 0 and 1 can be 

0< 0.1011001110001111... <0.1010011000111...< 0.202002000200002... < 1 
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9. 𝐈𝐟 
√𝟑 − 𝟏

√𝟑 + 𝟏
= 𝐚 + 𝐛√𝟑, 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝐚 𝐚𝐧𝐝 𝐛. 

Solution: 

√3 − 1

√3 + 1
= a + b√3 

Multiplying both sides numerator and denominator of L. H. S by (√3 − 1), we get 

⇒
√3 − 1

√3 + 1
=

(√3 − 1)(√3 − 1)

(√3 + 1)(√3 − 1)
⇒

3 + 1 − 2√3 × 1

3 − 1
⇒

4 − 2√3

2
⇒ 2 − √3 

But
√3 − 1

√3 + 1
= a + b√3, so 2 − √3 = a + b√3 

Comparing both sides 

⇒ a = 2 and b = −1 

 

𝟏𝟎. 𝐈𝐟
𝟑 + √𝟐

𝟑 − √𝟐
= 𝐚 + 𝐛√𝟐, 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝐚 𝐚𝐧𝐝 𝐛. 

Solution: 

3 + √2

3 − √2
= a + b√2 

Multiplying numerator and denominator of L. H. S. by 3 ÷ √2, we get 

3 + √2

3 − √2
=

(3 + √2)(3 ÷ √2)

(3 − √2)(3 ÷ √2)
 

⇒
(3 + √2)

2

(3)2 − (√2)
2 ⇒

9 + 2 + 2 × 3√2

9 − 2
⇒

11 ÷ 6√2

7
⇒

11

7
+

6√2

7
 

But
3 + √2

3 − √2
= a + b√2, so

11

7
+

6√2

7
= a ÷ b√2 

Comparing both sides, a =
11

7
, b =

6

7
 

9. Simplify: 
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(𝐢)  
𝟐𝟐

𝟐√𝟑 + 𝟏
+

𝟏𝟕

𝟐√𝟑 − 𝟏
 

(𝐢𝐢)
√𝟐

√𝟔 − √𝟐
−

√𝟑

√𝟔 + √𝟐
 

(𝐢𝐢𝐢)  
𝟏𝟖

𝟑√𝟐 − 𝟐√𝟑
+

𝟏

𝟑√𝟐 + 𝟐√𝟑
 

Solution: 

(i)
22

2√3 + 1
+

17

2√3 − 1
 

By rationalising the denominator of each term, we get 

22

2√3 + 1
+

17

2√3 − 1
=

22

2√3 + 1
×

2√3 − 1

2√3 − 1
+

17

2√3 − 1
×

2√3 + 1

2√3 + 1
 

=
44√3 − 22

(2√3)
2

− (1)2
+

34√3 + 17

(2√3)
2

− (1)2
 

=
44√3 − 22

12 − 1
+

34√3 ÷ 17

12 − 1
=

44√3 − 22

11
÷

34√3 ÷ 17

11
 

=
44√3 − 22 + 34√3 + 17

11
=

78√3 − 5

11
 

(ii)
√2

√6 − √2
−

√3

√6 + √2
 

By rationalising the denominator of each term, we get 

√2

√6 − √2
−

√3

√6 + √2
=

√2

√6 − √2
×

√6 + √2

√6 + √2
−

√3

√6 + √2
×

√6 − √2

√6 − √2
 

=
√2 × 6 + 2

(√6)
2

− (√2)
2 −

√3 × 6 − √6

(√6)
2

− (√2)
2 

=
√2 × 2 × 3 + 2

6 − 2
−

√3 × 3 × 2 − √6

6 − 2
 

=
2√3 + 2 − (3√2 − √6)

4
=

2√3 + 2 − 3√2 + √6

4
 

(iii)
18

3√2 − 2√3
+

1

5√2 + 2√3
 

By rationalising the denominator of each term, we get 
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18

3√2 − 2√3
+

1

5√2 + 2√3
=

18

3√2 − 2√3
×

3√2 + 2√3

3√2 + 2√3
+

1

5√2 + 2√3
×

5√2 − 2√3

5√2 − 2√3
 

=
54√2 + 36√3

(3√2)
2

− (2√3)
2 +

5√2 − 2√3

(5√2)
2

− (2√3)
2 

=
54√2 + 36√3

18 − 12
+

5√2 − 2√3

38
 

=
19(54√2 + 36√3) + 3(5√2 − 2√3)

114
 

=
1026√2 + 684√3 + 15√2 − 6√3

114
 

=
1041√2 + 678√3

114
=

1041√2

114
+

678√3

114
 

=
347√2

38
+

113√3

19
 

 

10. If  𝐱 = 
√𝟓−𝟐

√𝟓+𝟐
    𝐚𝐧𝐝  𝐲 =

√𝟓+𝟐

√𝟓−𝟐
; 𝐟𝐢𝐧𝐝: 𝐱𝟐 + 𝐲𝟐 + 𝐱𝐲 

(𝐢) 𝐱𝟐 

(𝐢𝐢) 𝐲𝟐 

(𝐢𝐢𝐢) 𝐱𝐲 

(𝐢𝐯) 𝐱𝟐 + 𝐲𝟐 + 𝐱𝐲 

  Solution: 

(i) x =
√5 − 2

√5 + 2
=

√5 − 2

√5 + √2
×

√5 − 2

√5 − 2
 

x =
(√5 − 2)

2

5 − 4
=

5 + 4 − 4√5

1
= 9 − 4√5 

∴ x = 9 − 4√5 

Squaring both sides, we get 

⇒ x2 = (9 − 4√5)
2

= 81 + 16(5) − 72√5 = 81 + 80 − 72√5 = 161 − 72√5 

(ii) y =
√5 + 2

√5 − 2
×

√5 + 2

√5 + 2
=

5 + 4 + 4√5

5 − 4
= 9 + 4√5 
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y = 9 + 4√5 

Squaring both sides, we get 

∴ y2 = (9 + 4√5)
2

= 81 + 80 + 2 × 9 × 4√5 = 161 + 72√5 

(iii) xy = (9 + 4√5)(9 + 4√5) = 81 − 80 = 1 

(iv) x2 + y2 + xy = 161 − 72√5 + 161 + 72√5 + 1 = 323 

 

11. Write down the values of: 

(𝐢) (
𝟑

𝟐
√𝟐)

𝟐

 

(𝐢𝐢) (𝟓 + √𝟑)
𝟐

 

(𝐢𝐢𝐢) (√𝟔 − 𝟑)
𝟐

 

(𝐢𝐯) (√𝟓 + √𝟔)
𝟐

 

Solution: 

(i)  (
3

2
√2)

2

=
3

2
√2 ×

3

2
√2 =

9

4
(√2)

2
=

9

4
× 2 =

9

2
 

(ii) (5 + √3)
2

= (5)2 + (√3)
2

+ 2(5)(√3)                    [using (a + b)2 = a2 + b2 + 2ab] 

= 25 + 3 + 10√3 

= 28 + 10√3 

(iii) (√6 − 3)
2

= (√6)
2

+ (3)2 − 2 × √6 × 3                          [using (a − b)2 = a2 + b2 − 2ab] 

= 6 + 9 − 6√6 = 15 − 6√6 

(iv) (√5 + √6) = (√5)
2

+ (√6)
2

+ 2 × √5 × √6                    [using (a + b)2 = a2 + b2 + 2ab] 

= 5 + 6 + 2√30 = 11 + 2√30 

 

12. Rationalize the denominator of: 

(𝐢) 
√𝟑 − √𝟐

√𝟑 + √𝟐
 

(𝐢𝐢) 
√𝟕 + √𝟓

√𝟕 − √𝟓
 

(𝐢𝐢𝐢)  
√𝟓 + √𝟑

√𝟓 − √𝟑
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Solution: 

(i)
√3 − √2

√3 + √2
 

Multiplying numerator and denominator by √3 − √2, we get 

=
√3 − √2

√3 + √2
×

√3 − √2

√3 − √2
=

(√3 − √2)
2

(√3)
2

− (√2)
2 

=
(√3)

2
+ (√2)

2
− 2 × √3 × √2

3 − 2
 

=
3 + 2 − 2√6

1
= 5 − 2√6 

(ii)
√7 + √5

√7 − √5
 

Multiplying numerator and denominator by √7 + √5, we get 

=
√7 + √5

√7 − √5
×

√7 + √5

√7 + √5
=

(√7 + √5)
2

(√7)
2

− (√5)
2 

=
(√7)

2
+ (√5)

2
+ 2 × √7 × √5

7 − 5
 

=
7 + 5 + 2√35

2
=

12 + 2√35

2
 

=
2(6 + √35)

2
= 6 + √35 

(iii)
√5 + √3

√5 − √3
 

Multiplying numerator and denominator by √5 + √3, we get 

=
√5 + √3

√5 − √3
×

√5 + √3

√5 + √3
=

(√5 + √3)
2

(√5)
2

− (√3)
2 

=
(√5)

2
+ (√3)

2
+ 2 × √3 × √5

5 − 3
 

=
5 + 3 + 2√15

2
=

8 + 2√15

2
=

2(4 + √15)

2
= 4 + √15 
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13. Find the values of ‘a’ and ‘b’ in each of the following: 

(𝐢) 
𝟐 + √𝟑

𝟐 − √𝟑
= 𝐚 + 𝐛√𝟑 

(𝐢𝐢) 
√𝟕 − 𝟐

√𝟕 + 𝟐
= 𝐚√𝟕 + 𝐛 

(𝐢𝐢𝐢)  
𝟑

√𝟑 − √𝟐
= 𝐚√𝟑 − 𝐛√𝟐 

(𝐢𝐯) 
𝟓 + 𝟑√𝟐

𝟓 − 𝟑√𝟐
= 𝐚 + 𝐛√𝟐 

Solution: 

(i)
2 + √3

2 − √3
= a + b√3 

Multiplying numerator and denominator of L. H. S. by (2 + √3), we get 

2 + √3

2 − √3
=

2 + √3

2 − √3
×

2 + √3

2 + √3
=

(2 + √3)
2

4 − 3
 

=
(2)2 + (√3)

2
+ 2 × 2 × √3

1
                                         {using (a + b)2 = a2 + 2a + b2} 

= 4 + 3 + 4√3 = 7 + 4√3 

But
2 + √3

2 − √3
= a + b√3. So, 7 + 4√3 = a + b√3 

Comparing both sides we get ∶ 

a = 7 and b = 4 

(ii)
√7 − 2

√7 + 2
= a√7 + b 

Multiplying numerator and denominator of L. H. S. by √7 − 2, we get 

√7 − 2

√7 + 2
=

√7 − 2

√7 + 2
×

√7 − 2

√7 − 2
=

(√7 − 2)
2

7 − 4
 

=
(√7)

2
+ (2)2 − 2 × 2 × √7

3
                   {using (a − b)2 = a2 − 2ab + b2} 

=
7 + 4 − 4√7

3
=

11 − 4√7

3
 

But
√7 − 2

√7 + 2
= a√7 + b. So,

11

3
−

4√7

3
= a√7 + b 

Comparing both sides, we get 
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a√7 =
−4√7

3
 and b =

11

3
 

⇒ a =
−4

3
 and b =

11

3
 

(iii)  
3

√3 − √2
= a√3 − b√2 

Multiplying numerator and denominator of L. H. S. by √3 + √2, we get 

3

√3 − √2
=

3

√3 − √2
×

√3 + √2

√3 + √2
=

3√3 + 3√2

(√3)
2

− (√2)
2 

=
3√3 + 3√2

3 − 2
=

3√3 + 3√2

1
 

Also,
3

√3 − √2
− a√3 − b√2. So, 3√3 + 3√2 = a√3 − b√2 

Comparing both sides, we get a = 3 and b = −3 

(iv)
5 + 3√2

5 − 3√2
= a + b√2 

Multiplying numerator and denominator of L. H. S. by 5 + 3√2, we get 

5 + 3√2

5 − 3√2
=

5 + 3√2

5 − 3√2
×

5 + 3√2

5 + 3√2
=

(5 + 3√2)
2

(5)2 − (3√2)
2 

=
(5)2 + (3√2)

2
+ 2 × 5 × 3√2

25 − 18
                                   {using (a + b)2 = a2 + 2ab + b2} 

=
25 + 18 + 30√2

7
=

43 + 30√2

7
 

Also,
5 + 3√2

5 − 3√2
= a + b√2. So,

43

7
+

30√2

7
= a + b√2 

|Comparing both sides, we get: a =
43

7
 and b =

30

7
 

 


