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  Chapter 7                                Points to be Remember 

   Surds              
               
                
          The irrational root of a rational number is called surds  
                                                                     

               Order of the surds(n)                          √ܖܠ
                           Symbol(√ )     

       

                                                        Radicand(X) 
              

                                                             Like Surds              

 
                                            A group of surds having same                
                                        order and same radicand   in  
                                  their simplest form are called 
                                  Like surds                

            

      

Example:   I.√3  , 2√3  , 5√3  , 9√3    II.√2య  , 3√2య   ,12√2య  , 8√2య
 

                                    Un like Surds 
           

                     Groups of surds having different  
                          orders or  different  radicands or  
                                  both  in  their  simplest  form are  
                                               called unlike surds 
             
 

                                                    

Example:    √3 , 3√2య  , 6√5ర  , √2 , √2య  
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ILLUSTRATIVE EXAMPLES 
Example1: Find the value of   √2  +  3√2  +  5√2  . 
Sol:: √2  +  3√2  +  5√2   
=(1 + 3 + 5)√2   
=9√2   
Example2;Simplify: 4√63  +  5√7  -  8√28   
Soln: 4√63  +  5√7  -  8√28   
= 4√9x7  +  5√7  -  8√4x7   
= 4x3√7  +  5√7  -  8x2√7   
= 12√7  +  5√7  -  16√7   
= (12 + 5 − 16)√7   
= √7   
Example3:Simplify:  2√16య   + √81 య  - √128య  + √192య  
Sol: 2√16య   + √81 య  - √128య  + √192య  
=2√8x2య   + √27x3 య  - √64x2య  + √64x3య  
=2x2√2య   + 3√3 య  - 4√2య  + 4√3య  
=4√2య   + 3√3 య  - 4√2య  + 4√3య  
=(4 − 4)√2య   + (3 + 4)√3 య   
=0  + 7√3 య   
=7√3 య   
Example:4Find the sum of (4√6 + ݔඥy)  and 3(4√3 - ݔඥy)  
Soln: (4√6 + ݔඥy)  + 3(4√3 - ݔඥy) 
 (9ඥy - ݔ√12) +  (6ඥy + ݔ√4)=
 (9ඥy - ݕ6ඥ) +  (ݔ√12 + ݔ√4)=
 3ඥy -  ݔ√16=

Exercise 7.1 

      I. Simplify the following surds : 

1. √75 + √108 - √192 
= √25x3 + √36x3 – √64x3 
= 5√3 + 6√3 – 8 √3 
= (5 + 6 – 8) √3    
= 3 √૜ 

2. 4 √12 -  √50 - 7 √48 
= 4 √4x3 -  √25x2 - 7 √16x3 
= 8 √3 -  5√2 -    28 √3 
=  -  5√2 -    20 √3 
=  -  ૞(√૛ +   4 √૜) 

3.  √45   -   3√20  +  3 √5 
 = √9x5   -  3√4x5   +  3 √5 
 =  3√5     -  6√5      + 3 √5 
 =  (3 -  6  + 3) √5 
 =  0x √5 
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 =  0 
4. 2√2a   +  3√8a      -  √2a 

= 2√2a    +  3√4x2a  -  √2a 
= 2√2a    +  6√2a  -  √2a 
= (2    +  6  -  1) √2a 
= ૠ √૛܉  

 ଷݔଷ      -  2√9ݔ√3  +   ݔ√ݔ3 .5
.ݔ√3  +   ݔ√ݔ3  = .ݔ√ଶ      -  2ݔ  ଶݔ9
 .ݔ√ݔ6  -      ݔ√ݔ3  +   ݔ√ݔ3  =
 .ݔ√(ݔ6  -     ݔ3  +  ݔ3 ) =
 .ݔ√(0 ) =
=    ૙ 

6. √12   +    √50   +  5√3 - √147 - √32 
=  √4x3   +  √25x2   +  5√3 – √49x3 – √16x2 
=  2√3   +  5√2   +  5√3 – 7√3 – 4√2 
=  (2 + 5 − 7) √3  +  (5    – 4)√2 
=  (7 − 7) √3  +  (1)√2 
= (0) √3  +  (1)√2 
=  0  +  √2 
=  √૛ 

7. 4√7   -  3√252      +  5√343 
=  4√7   -  3√36x7      +  5√49x7 
=  4√7   -  18√7      +    35√7 
= (4  -  18     +    35)√7 
= (39  -  18 )√7 
= ૛૚√ૠ 

8. ଵ
଼
√50   +    ଵ

଺
√75   - ଵ

଼
 √18 - ଵ

ଷ
 √3 

= ଵ
଼
√25x2   +    ଵ

଺
√25x3   - ଵ

଼
 √9x2   -    ଵ

ଷ
 √3 

= ହ
଼
√2   +    ହ

଺
√3   - ଷ

଼
 √2   -    ଵ

ଷ
 √3 

=( ହ
଼
   - ଷ

଼
) √2    +   ( ହ

଺
  -  ଵ

ଷ
 )√3 

=( ହିଷ
଼

 ) √2    +   ( ହିଶ
଺

 )√3                       ቂଵ
ଷ

=  ଶ
଺
ቃ 

= ଶ
଼
  √2    +    ଷ

଺
 √3 

= ૚
૝
  √૛    +    ૚

૛
 √૜                        ቂଶ

଼
= ଵ

ସ
, ଷ
଺

=  ଵ
ଶ
ቃ 

II. Find sum of the following surds.. 
1. xඥy  ,  2xඥy ,   4xඥy 

= xඥy  + 2xඥy  +  4xඥy 
= (x  + 2x +  4x)ඥy 
= ૠܠඥܡ 

2. 5ඥpయ   ,  3ඥpయ  ,   2ඥpయ  
= 5ඥpయ  + 3ඥpయ  + 2ඥpయ  
= (5 + 3+ 2)ඥpయ  
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= ૚૙ඥܘ૜  
3. x√x  ,  yඥy ,   3√xଷ  , 4ඥyଷ 

=  x√x  + yඥy  +  3√xଷ  +4ඥyଷ 
=  x√x  + yඥy  +  3x√x  +4yඥy 
=  (x    +  3x)√x  + (y + 4y)ඥy 
= 4x√x  + 5yඥy 

4. (√12   +  √20 ),  (3√3 + 2√5) ,  (√45 – √90) 
= (√4x3   +  √4x5 ),  (3√3 + 2√5) ,  (√9x5 – √9x10) 
= 2√3   +  2√5 +  3√3 + 2√5 + 3√5 – 3√10 
= 2√3    +  3√3 +  2√5+ 2√5 + 3√5 – 3√10 
= (૛    +  ૜)√૜ +  (૛+ 2+ ૜)√૞ – ૜√૚૙ 
= ૞√૜ +  ૠ√૞ – ૜√૚૙ 

5. (√૜   +  √૛ ),  (૛√૛ + 3√૜) ,  (૝√૛ – ૜√૜) 
= √3   +  √2  +   2√2   + 3√3  +   4√2 – 3√3) 
= √2  +   2√2  +  4√2 + √3   +  3√3   – 3√3 
= (1  +   2  +  4)√2 + (1  +  3   – 3)√3) 
=( 7√2 + 1√3) 
= ૠ√૛ + √૜ 

6. (√x   +  2ඥy ),  (2√x - 3ඥy) ,  (3√x +ඥy) 
3ඥy - ݔ√2ඥy     +    2  +   ݔ√ =     +  ඥy+ ݔ√3   
ݔ√3   +  ݔ√2 +   ݔ√ =  +   2ඥy    - 3ඥy    +ඥy 
ݔ√(3   +  2 +   1) =  + ( 2    -   3    +   1)ඥy 
ݔ√6 =  + 0ඥy 
= ૟√࢞  

III.  
1. Subtract 5√x from  9√x  and express the result in index form. 

= 9√x  -  5√x 
= (9   -  5)√x 

= 4√x ⇒ 4 ܠ
૚
૛ 

2. Subtract 3ඥp from  10ඥp  
= 10ඥp  -   3ඥp 
= (10 -   3)ඥp 
= 7ඥܘ   

3. Subtract 3√a from the sum of  4√a and 2√a  
= (4√a + 2√a) - 3√a   
= 6√a  - 3√a 
 ܉√3 =

4. Subtract 2√x   +  3ඥy from   5√x - ඥy  
= (5√x - ඥy) – (2√x   +  3ඥy) 
= 5√x – ඥy – 2√x   –  3ඥy) 
–ݔ√5 =  ඥy   –  3ඥy – ݔ√2 
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= (5–  ඥy(3  +   1) – ݔ√(2 
= ૜√࢞   –   4ඥܡ 

ILLUSTRATIVE EXAMPLES 
Example1:Find the product of  √2య  and √3ర . 
Sol:: √2య  and √3ర  
=√2య  x √3ర  
Orders are 3 and 4.       LCM of 3 and 4 is 12 
⇒ √2ସయ౮ర  x √3ଷర౮య  
⇒ √16భమ  x √27భమ  
⇒ √432భమ   
Example2:Find the product of  √3 and √5య . 
Sol: √3 and √5య  
LCM of orders of the surds = 6 
⇒√3 x √5య  
⇒ √3ଷయ౮మ  x √5ଶమ౮య  
⇒√27ల  x √25ల  
⇒√675ల   
Example3:Multiply (√6 +√2 )  by  (√6 +√2 ). 
Sol: (√6 +√2 )  x (√6 +√2 ) 
=(√6 + √2 )ଶ   

=൫√6൯
ଶ

 + ൫√2൯
ଶ

+ 2  √6x√2 
=6 + 2 + 2√12 
=8 + 2√12 
Example 4:Find the product of (3√18+2√12)and(√50-√27 ) 
Sol:(3√18 + 2√12)x(√50 - √27 ) 
(3√9x2 + 2√4x3)x(√25x2 - √9x3 ) 
= (3x3√2 + 2x2√3)x(5√2 - 3√3 ) 
= (9√2 + 4√3)x(5√2 - 3√3 ) 
= (9√2 + 4√3)5√2 -(9√2 + 4√3)3√3  
= 45√4 + 20√6 - 27√6 -12√9 
= 45x2 + 20√6 - 27√6 -12x3  
= 90  - 7√6  -  36 
= 54  - 7√6  

Exercise7.2 

I. Simplify 

1. √3   x  √7   =    √૛૚ 
2. √4య   x √5య      =    √૛૙૜  
3. √4ర   x √6ర      =    √૛૝૝  
4. √10ఱ   x √11ఱ  =  √૚૚૙૞  
5. √2ల   x √5ల       =  √૚૙૟  
೙ݔ√ .6   x ඥݕ೙      =  ඥ࢞࢟࢔  
7. 2√7య   x 3√4య  = 6 √૛ૡ૜  
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8. √18   x  √27 x  √128 
= √9x2  x  √9x3 x  √64x2 
= 3√2  x  3√3 x  8√2 
= 3√2  x  3√3 x  8√2 
= ૠ૛√૛  

II. Find the product of the following surds. 
1. √2 and √4య  

√2 x √4య  
=  √2ଷ૜౮మ  x √4ଶ૛౮య  
=  √8ల  x √16ల  
=  √8x16ల   
=  √૚૛ૡ૟   

2. √3య  and √2ర  
√3య  x √2ర  
= √3ସర౮య  x √2ଷయ౮ర  
= √81భమ  x √8భమ  
= √81x8భమ   
= √૟૝ૡ૚૛   

3. √5య  and √2 
= √5య  x √2 
= √5ଶమ౮య  x √2ଷయ౮మ  
= √25ల  x √8ల  
= √૛૙૙૟   

4. √3 and √5ర  
√3 x √5ర  
= √3ଶమ౮మ  x √5ర  
= √9ర  x √5ఴ  
= √9x5ర   
= √૝૞૝   

5. √5 and √3య  

√5 x √3య  

= √5ଷయ౮మ  x √3ଶమ౮య  

= √125ల  x √9ల  

= √125x9ల   

= √૚૚૛૞૟   

6. √4య  and √2ఱ  

√4య  x √2ఱ  

= √4ହఱ౮య  x √2ଷయ౮ఱ  
= √4ହభఱ  x √2ଷభఱ  
= √1024భఱ  x √8భఱ  
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= √1024x8భఱ   
= √ૡ૚ૢ૛૚૞   

7. √5య  and √4ర  
= √5య  x √4ర  
= √5ସర౮య  x √4ଷయ౮ర  
= √625భమ  x √64భమ  
= √625x8భమ   
= √૝૙૙૙૙૚૛   

8. √2య  and √5ల  
= √2య  x √5ల  
= √2ଶమ౮య  x √5ల  
= √4ల  x √5ల  
= √૛૙૟   

III. Simplify. 
1. (3√2   +  2√3 ) ( ૛√૜  -  ૝√૛ ) 

= (3√2   +  2√3 ) ૛√૜  -  (3√2   +  2√3 ) ૝√૛ ) 
= 3√2 x ૛√૜  +   2√3 x ૛√૜  -  3√2 x ૝√૛   -   2√3 x૝√૛  
= 6√6 + 4√9  -  12√4  -  8√6  
= 6√6 + 4x3  -  12x2  - 8√6  
= 6√6 + 12  -  24  - 8√6  
= (6 − 8)√6    -    12   
= −2√6    -    12   
= −૛(√૟    +    6)   

2. (√75   -  √45 ) ( √૛૙  +  √૚૛ ) 
= (√75   -  √45 ) √૛૙  +(√75   -  √45 )  √૚૛  
= √75 x√૛૙  -  √45 x√૛૙  +√75 x √૚૛ -  √45x √૚૛ 
= √1500  -  √900   +  √900  -  √540 
= √100x15  -  √900   +  √900  -  √36x15 
= 10√15  -  30   +  30  -  6√15 
= (10 − 6)√15   
= ૝√૚૞   

 ( ܠ√૜ඥ࢟  -  ૛ ) ( 2ඥy  +   ݔ√3) .3
  ܠ√૛ ( 2ඥy  +   ݔ√3) -  ૜ඥ࢟ ( 2ඥy  +   ݔ√3) =
  ܠ√2ඥy x ૛  -  ܠ√x ૛ ݔ√x ૜ඥ࢟  +  2ඥy x ૜ඥ࢟  - 3 ݔ√3 =
= 9ඥ6  +   ݕݔඥyଶ  - 6√ݔଶ  -  4ඥxy  
=( 9 − 4)ඥ6  +   ݕݔy  - 6x   
=5ඥ࢞࢟   -  ૟ܠ  +   ૟ܡ   

4.  (6√a   -  5√b ) ( ૟√܉  +  ૞√܊ ) 
= (6√ܽ)૛   − (5√ܾ)૛                              [ Identity (a – b)(a + b) = a2 – b2 ] 
= ૜૟ࢇ   − ૛૞࢈  

5. (6√2   -  7√3 ) ( ૟√૛  -  ૠ√૜ ) 
= (6√2   -  7√3 )2                                     [(a – b)(a - b) = (a – b)2 ] 
= (6√2 )2  +  (7√3 )2  - 2. (6√2) (7√3)  [Identity (a – b)2 = a2 +  b2 – 2ab ] 
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= 36x2  +  49x3  - 84√6 
= 243  +  45√3  + 63√3   +  35 
= 278  +  (45  + 63)√3   
= ૛ૠૡ  +  ૚૙ૡ√૜   

ILLUSTRATIVE EXAMPLES 
Example1: Verify that the conjugate of 
Sol: The conjugate of  (√3 +√2)is (√3 -√2) 
(√3 +√2)(√3 -√2) 
=൫√3൯

ଶ
 - ൫√2൯

ଶ
 

=3 - 2 = 1 is a rational number. 
∴ The conjugate of(√3 +√2) is (√3 -√2) 
Example2: Rationalise the surd  (5√x - 3ඥy ).    
(5√x - 3ඥy )x(5√x + 3ඥy ) 

=൫5√x൯
ଶ
 – ൫3ඥy൯

ଶ
    

=25x – 9y 
Example: The conjugate of  ൫3 − √5 + x ൯is  ൫3 − √5 + x ൯ verify. 
Sol: ൫3 − √5 + x ൯ ൫3 − √5 + x ൯ 
=3ଶ − ൫√5 + x൯

ଶ
  

=9 − 5 + x  
=4 + x  is a rational number 
∴ ൫3 − √5 + x ൯ is The conjugate of  ൫3 − √5 + x ൯  

Example Find the R.F of 4:ቀ3
భ
య  −   3ି

భ
యቁ 

Let a =3
భ
య and b = 3ି

భ
య 

aଷ = ቀ3
భ
యቁ
ଷ
 = 3; bଷ = ቀ3ି

భ
యቁ
ଷ
= 3ିଵ = ଵ

ଷ
 

∴ aଷ − bଷ = 3 − 
1
3 =  

8
3 

But (a − b)(aଶ + ab + bଶ) = aଷ − bଷ 

⇒ ቀ3
భ
య  −   3ି

భ
యቁ ൤ቀ3

భ
యቁ

ଶ
+ 3

భ
యx3ି

భ
య + ቀ3ି

భ
యቁ

ଶ
൨=଼

ଷ
 

⇒ ቀ3
భ
య  −   3ି

భ
యቁ ቂ3

మ
య + 3଴ + 3ି

మ
యቃ=଼

ଷ
 

⇒ ቀ3
భ
య  −   3ି

భ
యቁ ቂ3

మ
య + 3ି

మ
య + 1ቃ=଼

ଷ
 

Here ଼
ଷ
 is a rational number 

∴ The R. F. of ቀ3
భ
య  −   3ି

భ
యቁ is ቀ3

మ
య + 3ି

మ
య  +  1ቁ 
Exercise 7.3 

 I.   Write the rationalising factor for the following surds. 
1. The R.F.of  √ܽ  Is  √ܽ   
2. The R.F. of 2√ݔ  is  √ݔ   
3. The R.F. of 7ඥݕ  is ඥݕ 
4. The R.F.of ඥݕݔ  is  ඥݕݔ 
5. The R.F.of 4ඥ݌ + ݌is      ඥ  ݍ +  ݍ
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6. The R.F.of 8ඥݔ − ݔis ඥ  ݕ −  ݕ
7. The R.F.of ଵ

ଶ√ܲ  is   √ܲ 
8. The R.F. of a√ܾܽ  is √ܾܽ 
9. The R.F. of x√݉݊  is √݉݊ 

10. The R.F.of 5p√ܽ + ܾ  is √ܽ + ܾ 
II. Write the conjugates of the following binomial surds 

1. The Conjugate of √a   +  √b    is √a   -  √b 
2. The Conjugate of √x   -  2ඥy   is    √x   +  2ඥy 
3. The Conjugate of 3ඥp   -  2ඥq    is   3ඥp   +  2ඥq 
4. The Conjugate of √x   +  3ඥy    is √x   -  3ඥ3y 
5. The Conjugate of 10√2   +  3√5  is 10√2   -  3√5 
6. The Conjugate of 5   +  √3   is  5   -  √3 
7. The Conjugate of √8   -  5    is √8   +  5 
8. The Conjugate of 3√7   +  7√3    is 3√7   -  7√3 
9. The Conjugate of ଵ

ଶ
   +  √2    is  ଵ

ଶ
   -  √2   

10. The Conjugate of ଵ
ଶ

x   +  ଵ
ଶඥy    is ଵ

ଶ
x   -  ଵ

ଶඥy   
11. The Conjugate of x√a   +  ݕ√b   is  ݔ√a   -  ݕ√b 
12. The Conjugate of xy√z   +  ݖݕ√x    is ݕݔ√z   -  ݖݕ√x 
III. Find the rationalising factor of the following binomial surds. 
1. 2

భ
య +  2ି

భ
య 

 x =  2
భ
య  and y = 2ି

భ
య 

x3 + y3 =  ቀ2
భ
యቁ

ଷ
 + ቀ2ି

భ
యቁ
ଷ
 

x3 + y3 =  2
భ౮య
య  + 2ି

భ౮య
య  

x3 + y3 =  2ଵ + 2ିଵ 
x3 + y3 =  2 + ଵ

ଶ
 

x3 + y3 =   ସାଵ
ଶ

 

x3 + y3  =   ૞
૛
 

Similarly, 
x3 + y3  = (x + y)(x2 – xy + y2) 
ହ
ଶ
   =    ቀ2

భ
య  +   2ି

భ
యቁ ൤ቀ2

భ
యቁ

ଶ
 −  2

భ
య x 2ି

భ
య  +  ቀ2ି

భ
యቁ

ଶ
൨ 

ହ
ଶ
   =    ቀ2

భ
య  +   2ି

భ
యቁ ቂ2

భ
య  −  2

బ
య  +  2ି

మ
యቃ 

ହ
ଶ
   =    ቀ2

భ
య  +   2ି

భ
యቁ ቂ2

భ
య  −  1 + 2ି

మ
యቃ 

∴The R.F. of  ቀ૛
૚
૜  +   ૛ି

૚
૜ቁ  is ቂ૛

૚
૜  −  ૚ + ૛ି

૛
૜ቃ 

2.    
5
భ
య +  5ି

భ
య 

 x =  5
భ
య  and y =  5ି

భ
య 

x3 + y3 =  ቀ5
భ
యቁ

ଷ
 + ቀ5ି

భ
యቁ
ଷ
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x3 + y3 =  5
భ౮య
య  + 5ି

భ౮య
య  

x3 + y3 =  5ଵ + 5ିଵ 
x3 + y3 =  5 + ଵ

ହ
 

x3 + y3 =   ଶହାଵ
ହ

 

x3 + y3  =   ૛૟
૞

 
Similarly, 
x3 + y3  = (x + y)(x2 – xy + y2) 
ଶ଺
ହ

   =    ቀ5
భ
య  +   5ି

భ
యቁ ൤ቀ5

భ
యቁ

ଶ
 −  5

భ
య x 5ି

భ
య  +  ቀ5ି

భ
యቁ

ଶ
൨ 

ଶ଺
ହ

   =    ቀ5
భ
య  +   5ି

భ
యቁ ቂ5

భ
య  −  5

బ
య  +  5ି

మ
యቃ 

ଶ଺
ହ

   =    ቀ5
భ
య  +   5ି

భ
యቁ ቂ5

భ
య  −  1 +  5ି

మ
యቃ 

∴The R.F. of  ቀ૞
૚
૜  +   ૞ି

૚
૜ቁ   is   ቂ૞

૚
૜  −  ૚ + ૞ି

૛
૜ቃ 

3.  ൫ඥ1 + y   −  ඥ1 − y൯ 
൫ඥ1 + y   −  ඥ1 − y൯൫ඥ1 + y  +  ඥ1 − y൯ 
൫ඥ1 + y  ൯2 -  ൫ ඥ1 − y  ൯2 

(1  +  y)  -  (1 – y) 
1  +  y  -  1 + y 
 2y   
∴The R.F. of  ൫ඥ૚ + ඥ૚  −  ܡ − ൯ is ൫ඥ૚ܡ + ඥ૚  + ܡ −   ൯ܡ

ILLUSTRATIVE EXAMPLES 
Example1:Rationalise the denominator and simplify  ටଷ

ହ
  

Sol: ටଷ
ହ
 = √ଷ

√ହ
  

⇒√ଷ
√ହ

 x √ହ
√ହ

 = √ଵହ
ହ

  

Example 2: Rationalise the denominator and simplify ଺
√଼

   

Sol: ଺
√଼

  x √଼
√଼

  = ଺√଼
଼

   = ଵଶ√ଶ
଼

 = ଷ√ଶ
ଶ

 

Example3: Rationalise the denominator and simplify ට௕௖
௔

  

Sol: ට௕௖
௔

=  √௕௖
√௔

  

⇒√௕௖
√௔

 x √௔
√௕

=  √௔௕௖
௔

  

Example4: Rationalise the denominator and simplify ଷ
√ହ ି√ଷ

  

Sol: ଷ
√ହ ି√ଷ

 x √ହ ା√ଷ
√ହ ା√ଷ

 

= ଷ൫√ହ ା√ଷ൯

൫√ହ ൯
మ
ି ൫√ଷ൯

మ 

= ଷ൫√ହ ା√ଷ൯
ହି ଷ

 

= ଷ൫√ହ ା√ଷ൯
ଶ
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Example5: Rationalise the denominator and simplify √଺ ା√ଷ
√଺ ି√ଷ

  

Sol: √଺ ା√ଷ
√଺ ି√ଷ

x √଺ ା√ଷ
√଺ ା√ଷ

  

= ൫√଺ ା√ଷ൯
మ

൫√଺ ൯మି൫√ଷ൯
మ 

= ൫√଺ ൯
మ
ା൫√ଷ൯

మ
ାଶ√଺ ୶√ଷ

൫√଺ ൯
మ
ି൫√ଷ൯

మ  

= ଺ ା ଷା ଶ√ଵ଼ 
଺ିଷ

 

= ଽ ା ଺√ଶ 
ଷ

 

= ଷ൫ଷ ା ଶ√ଶ ൯
ଷ

 
= 3 +  2√2  

     Example6: Simplify.  √ହ
√ହ ା ଶ

  -  √ଷ
√ହ ି ଶ

 

Sol:  √ହ
√ହ ା ଶ

x  √ହ ି  ଶ
√ହ ି  ଶ

  -  √ଷ
√ହ ି ଶ

x  √ହ ା ଶ
√ହ ା ଶ

 

= √ହ൫√ହ ି ଶ൯

൫√ହ ൯
మ
ି ଶమ

  -  √ଷ൫√ହ ା ଶ൯

൫√ହ ൯
మ
ି ଶమ

 

= √ହ൫√ହ ି ଶ൯
ହି ସ

  -  √ଷ൫√ହ ା ଶ൯
ହି ସ

 

= ହିଶ√ହ
ଵ

  -  √ଵହ ା ଶ√ଷ
ଵ

 
=5 − 2√5  - √1 5 −  2√3 

Example6: Simplify 4ටଵ
ଷ
  + ଵ

ଶ√48 

Sol: 4ටଵ
ଷ
  + ଵ

ଶ
√48 

⇒4x ଵ
√ଷ

  + ଵ
ଶ
√16x3 

⇒ ସ
√ଷ

  + ସ√ଷ
ଶ

 

⇒ ସ
√ଷ

 x√ଷ
√ଷ

  + ସ√ଷ
ଶ

 

⇒ସ√ଷ
ଷ

  + ସ√ଷ
ଶ

 

⇒଼√ଷ
଺

  + ଵଶ√ଷ
଺

 

⇒଼√ଷାଵଶ√ଷ
଺

   

⇒ଶ଴√ଷ
଺

   = ଵ଴√ଷ
ଷ

    
 

Exercise 7.4 

I.   Rationalise the denominator and simplify.: 
A.       

1.    ଼
√ଷ

  ⇒ ଼
√ଷ

 x√ଷ
√ଷ

    = ଼√ଷ
൫√ଷ൯

మ  = ૡ√૜
૜

  

2.    ଷ
ଶ√௫

 ⇒ ଷ
ଶ√௫

 x√௫
√௫

   = ଷ√௫

ଶ൫√௫൯
మ  = ૜√࢞

૛࢞
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3.  ට ହ
ଶ௬

 ⇒ √ହ
ඥଶ௬

 =    √ହ
ඥଶ௬

 x ඥଶ௬
ඥଶ௬

  =  ඥଵ଴௬
ଶ௬

  

4. ଵ
ଶ
ටଶ௔

ହ
 ⇒ ଵ

ଶ
√ଶ௔
√ହ

 x √ହ
√ହ

 =  ଵ
ଶ
 x √ଵ଴௔

൫√ହ൯
మ =   √ଵ଴௔

ଶ ୶ ହ
 =   √૚૙ࢇ

૚૙
 

5. ଷ√ହ
√଺

 ⇒ ଷ√ହ
√଺

 x √଺
√଺

  =   ଷ√ଷ଴
൫√଺൯

మ   =   ଷ√ଷ଴
଺

   =   √૜૙
૛

 

B.   1.      ଶ
√ଷା√ଶ

   

⇒ ଶ
√ଷା√ଶ

 x √ଷି√ଶ
√ଷି√ଶ

 

=  ଶ(√ଷି√ଶ)

൫√ଷ൯
మ
ି ൫√ଶ൯

మ  

=  ଶ(√ଷି√ଶ)
ଷିଶ

  

=  ଶ(√ଷି√ଶ)
ଵ

  
= ૛(√૜ − √૛) 

           2.  ௫
√௫ ି  √௬

  

⇒ ௫
√௫ ି√௬

 x √௫ା√௬
√௫ା√௬

 

= ௫(√௫ାඥ௬)

൫√௫ ൯
మ
ି(√௬)మ

  

= ࢞(√࢞ାඥ࢟)
࢞ି࢟

  

3. √ଵ଴
√ହା√ଷ

 

⇒ √ଵ଴
√ହ ା√ଷ

 x √ହି√ଷ
√ହି√ଷ

 

= √ଵ଴(√ହିඥଷ)

൫√ହ ൯
మ
ି൫√ଷ൯

మ  

= √ଵ଴(√ହିඥଷ)
ହିଷ

  

= √ଵ଴(√ହିඥଷ)
ଶ

  

= √ଶହ୶ଶି√ଷ଴
ଶ

  

= ૞√૛ି√૜૙
૛

  

4. ଷ√ହ
√଺ ି √ଷ

 

⇒ ଷ√ହ
√଺ ି √ଷ

 x √଺ ା √ଷ
√଺ ା √ଷ

 

=  ଷ√ହ (√଺ ା √ଷ)

൫√଺ ൯
మ
ି൫√ଷ൯

మ   

=  ଷ√ହ (√଺ ା √ଷ)
଺  ି   ଷ

  

=  ଷ√ହ (√଺ ା √ଷ)
ଷ

  
=  √૞ (√૟ + √૜) 

5. √௔௕
√௔ ି √௕

 

⇒ √௔௕
√௔ ି √௕

  x √௔ ା √௕
√௔ ା √௕

 



SSLC Mathematics: Class notes- Chapter 7 Surds  
 

Yakub S., GHS Nada, Belthangady Taluk, D.K.,-574214 (Not for sale/personal use only) Page 14 
 

= √௔௕(√௔ ା √௕)

൫√௔ ൯మି൫√௕൯
మ    

(࢈√ ା ࢇ√)࢈ࢇ√ =
࢈ ି ࢇ

   
          OR 
= √௔

మ௕ା √௔௕మ)
௔ ି ௕

   

ࢇ√࢈ ା࢈√ࢇ =
 ࢈ି ࢇ

   

   C. 1.  √ଷ ା √ଶ
√ଷ ି √ଶ

 

⇒ √ଷ ା √ଶ
√ଷ ି √ଶ

 x √ଷ ା √ଶ
√ଷ ା √ଶ

 

=  ൫√ଷ ା √ଶ൯൫√ଷ ା √ଶ൯

൫√ଷ ൯
మ
ି൫√ଶ൯

మ   

=  ൫√ଷ ା √ଶ൯
మ

ଷ ି  ଶ
  

=  ൫√ଷ ൯
మ
ା൫√ଶ൯

మ
ା ଶ.√ଷ .√ଶ

ଷ ି ଶ
    [ Identity (a + b)2 = a2 + b2 +2ab] 

=  ଷ ା ଶ ା ଶ√଺ 
ଵ

  
=  ૞ +  ૛√૟   

2.   ହ√ଶ ି √ଷ
ଷ√ଶ ି √ହ

 

⇒ ହ√ଶ ି √ଷ
ଷ√ଶ ି √ହ

 x ૜√૛ ା √૞
ଷ√ଶ ା √ହ

 

=  ൫ହ√ଶ ି √ଷ൯൫૜√૛ ା √૞൯

൫ଷ√ଶ ൯
మ
ି൫√ହ൯

మ   

=  ହ√ଶ ୶૜√૛ ି√ଷ୶૜√૛ ାହ√ଶ ୶√૞ି√ଷ୶ √૞
ଽ୶ଶି ହ

  

=  ଵହ√ସ ିଷ√଺ ାହ√ଵ଴ ି√ଵହ
ଵ଼ି ହ

  

=  ଵହ୶ଶ ିଷ√଺ ାହ√ଵ଴ ି√ଵହ
ଵଷ

  

=  ૜૙ ି૜√૟ ା૞√૚૙ ି√૚૞
૚૜

  

3. ସ√ଷ ା √ଶ
√ଷ ା √ଶ

  

⇒ ସ√ଷ ା √ଶ
√ଷ ା√ଶ

 x √૜ ି√૛
√ଷ ି√ଶ

 

=  ൫ସ√ଷ ା √ଶ൯൫√૜ ି√૛൯

൫√ଷ ൯
మ
ି൫√ଶ൯

మ   

=  ସ√ଷ ୶√૜ ା√ଶ୶√૜ ିସ√ଷ ୶√૛ି√ଶ୶ √૛
ଷି ଶ

  

=  ସ√ଽ ା √଺ ି ସ√଺ ି√ସ
ଵ

  
= 4x3 + (1 − 4)√6 − 2 
=  12 −  2 + 3√6  
=  ૚૙ + ૜√૟  

4.  ଷା √଺
√ଷ ା ଺

  

⇒ ଷା √଺
√ଷ ା ଺

 x √૜ ି૟
√ଷ ି଺

 

=  ଷ√૜ ା √଺୶√૜ ିଷ୶૟ି√଺୶૟ 

൫√ଷ ൯
మ
ି଺మ
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=  ଷ√ଷ ା √ଵ଼ିଵ଼ି଺√଺ 
ଷିଷ଺

   

=  ଷ√૜ ା √ଽ୶ଶିଵ଼ି଺√଺  
ିଷଷ

   

=  ଷ√૜ ାଷ√ଶିଵ଼ି଺√଺  
ିଷଷ

 

=  ିଷ(√૜ ା√ଶି଺ିଶ√଺)  
ଷଷ

 

= ି(√૜ ା√૛ି૟ି૛√૟ ) 
૚૚

 
II.Simplify 

1.  √ଶ
√ଷ ି √ଶ

  +  √ହ
√ଷ ା √ଶ

 

⇒  √ଶ
√ଷ ି √ଶ

 x  √ଷ ା √ଶ
√ଷ ା √ଶ

 +  √ହ
√ଷ ା √ଶ

 x  √ଷ ି√ଶ
√ଷ ି √ଶ

 

=   √ଶ(√ଷ ା √ଶ)

൫√ଷ ൯
మ
ି ൫√ଶ൯

మ    +  √ହ(√ଷ ି√ଶ)

൫√ଷ ൯
మ
ି ൫√ଶ൯

మ  

=   √଺ ା √ସ
ଷି ଶ

    +  √ଵହ ି√ଵ଴
ଷି ଶ

  

=   √଺ ା ଶ
ଵ

    +  √ଵହ ି√ଵ଴)
ଵ

  
= 2 + √૟ + √૚૞ − √૚૙)  

2.  √ହ
√ହି √ଷ

  +  √ଷ
√ହ ା √ଷ

 

⇒  √ହ
√ହ ି √ଷ

 x  √ହ ା √ଷ
√ହ ା √ଷ

 +  √ଷ
√ହା √ଷ

 x  √ହ ି√ଷ
√ହ ି √ଷ

 

=   √ହ(√ହ ା √ଷ)

൫√ହ ൯
మ
ି ൫√ଷ൯

మ    +  √ଷ(√ହ ି√ଷ)

൫√ହ ൯
మ
ି ൫√ଷ൯

మ  

=   √ଶହ ା √ଵହ
ହି ଷ

    +  √ଵହ ି√ଽ
ହି ଷ

  

=   ହା √ଵହ
ଶ

    +  √ଵହ ିଷ
ଶ

  

=   ହିଷା√ଵହ ା √ଵହ
ଶ

     

=   ଼ାଶ√ଵହ 
ଶ

     

=   ଶ൫ସା√ଵହ ൯
ଶ

     
=  ૝ + √૚૞      

3.  √଺
√ହ

  +  ଶ
√ହ ା √ଶ

 

⇒  √଺
√ହ

 x  √ହ 
√ହ 

 +  ଶ
√ହ ା √ଶ

 x  √ହ ି√ଶ
√ହ ି √ଶ

 

=  √ଷ଴

൫√ହ൯
మ  +  ଶ(√ହ ି√ଶ)

൫√ହ ൯
మ
ି ൫√ଶ൯

మ  

=  √ଷ଴
ହ

  +  ଶ(√ହ ି√ଶ)
ହି ଶ

  

=  √ଷ଴
ହ

  +  ଶ(√ହ ି√ଶ)
ଷ

 

=   ૜ √૜૙ା ૚૙(√૞ ି√૛)
૚૞

 

4.  ଻√ଷ
√଺ି √ଷ

  +  ଶ√ହ
√଼ ା √ଶ

 

⇒  ଻√ଷ
√଺ି √ଷ

  x  √଺ ା √ଷ
√଺ ା √ଷ

 +  ଶ√ହ
√଼ ା √ଶ

 x  √଼ ି √ଶ
√଼ ି √ଶ

 

=  ଻√ଷ(√଺ ା √ଷ)

൫√଺ ൯
మ
ି ൫√ଷ൯

మ   +  ଶ√ହ(√଼ ି √ଶ)

൫√଼ ൯
మ
ି ൫√ଶ൯

మ  
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=  ଻√ଵ଼ ା ଻√ଽ
଺ି ଷ

   +  ଶ√ସ଴ ି ଶ√ଵ଴
଼ି ଶ

  

=  ଻√ଽ୶ଶ ା ଻√ଽ
ଷ

   +  ଶ√ସ୶ଵ଴ ି ଶ√ଵ଴
଺

  

=  ଶଵ√ଶ ା ଶଵ
ଷ

   +  ସ√ଵ଴ ି  ଶ√ଵ଴
଺

  

=  ଶଵ(√ଶ ା ଵ)
ଷ

   +  ଶ(ଶ√ଵ଴ – ඥଵ଴)
଺

  

=  ଶଵ(√ଶ ା ଵ)
ଷ

   +  √ଵ଴ 
ଷ

  

=  ૛૚൫√૛ ା ૚൯ା√૚૙
૜

   

5.  √ଶଵ
√ଷା √଻

  +  ଶ√ହ
√ଶଵ ା √ହ

 

⇒  √ଶଵ
√ଷା √଻

  x  √ଷି √଻
√ଷି √଻

 +  ଶ√ହ
√ଶଵ ା √ହ

 x  √ଶଵ ି √ହ
√ଶଵ ି √ହ

 

=  √ଶଵ(√ଷି √଻)

൫√ଷ ൯మି ൫√଻൯
మ  +  ଶ√ହ(√ଶଵ ି √ହ)

൫√ଶଵ ൯
మ
ି ൫√ହ൯

మ  

=  √଺ଷି √ଵସ଻)
ଷି ଻

  +  ଶ√ଵ଴ହ  ା ଶ√ଶହ
ଶଵି ହ

  

=  √ଽ୶଻ି √ସଽ୶ଷ)
ିସ

  +  ଶ√ଵ଴ହ ି ଵ଴
ଵ଺

  

=  ૠ√૜ ି ૜√ૠ 
૝

  +  ଶ(√ଵ଴ହ ି  ହ)
ଵ଺

 

= ૚૝√૜ି ૟√ૠ ା √૚૙૞ି  ૞
ૡ

   

6. If x = 2√6 + 5 then find the value of  x +   ଵ 
୶

  

x +   ଵ 
୶

 = 2√6 + 5 +  ଵ 
ଶ√଺ ା ହ 

 

x +   ଵ 
୶

 =   ൫ଶ√଺ ା ହ൯ଶା ଵ 
ଶ√଺ ା ହ 

 

x +   ଵ 
୶

 =   ସ√଺ ା ଵ଴ ା ଵ 
ଶ√଺ ା ହ 

 

x +   ଵ 
୶

 =   ସ√଺ ା ଵଵ 
ଶ√଺ ା ହ 

x ଶ√଺ି ହ  
ଶ√଺ି ହ 

 

x +   ଵ 
୶

 =   (ସ√଺ ା ଵଵ)(ଶ√଺ି ହ)   

൫ଶ√଺ ൯
మ
ି ହమ  

 

x +   ଵ 
୶

 =   ଼√ଷ଺ ା ଶଶ√଺ି ଶ଴√଺ିହହ   
ସ୶଺ି ଶହ 

 

x +   ଵ 
୶

 =   ଼୶଺ ା ଶଶ√଺ି ଶ଴√଺ିହହ   
ଶସି ଶହ 

 

x +   ଵ 
୶

 =   ସ଼ ା ଶ√଺ିହହ   
ିଵ 

 

x +   ଵ 
୶

 =   ଶ√଺ିହ   
ିଵ 

 

x +   ଵ 
୶

 =  5 − 2√6  

x +   ଵ 
୶

 = 2√6 + 5 +  ଵ 
ଶ√଺ ା ହ 

x ଶ√଺ି ହ  
ଶ√଺ି ହ 

 

x +   ଵ 
୶

 = 2√6 + 5 +   ଶ√଺ି ହ  

൫ଶ√଺ ൯
మ
ି ହమ

 

 x +   ଵ 
୶

 = 2√6 + 5 +   ଶ√଺ି ହ  
ସ୶଺ି ଶହ

 

x +   ଵ 
୶

 = 2√6 + 5 +   ଶ√଺ି ହ  
ିଵ

 

x +   ଵ 
୶

 = 2√6 + 5 +   ૞ି ૛√૟  
૚

 

x +   ଵ 
୶

 = 2√6 + 5 +૞ −  ૛√૟ 
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x +   ૚ 
ܠ

 = 10 
III. Find the value of    x. 

1. ଷ௫ି ସ
√ଷ௫ ା ଶ

 = 2 + √ଷ௫ ି ଶ
ଶ

 

⇒ ଷ௫ି ସ
√ଷ௫ ା ଶ

 – (√ଷ௫ – ଶ)
ଶ

 = 2 

⇒  ൫√ଷ୶ ൯
మ
ି ଶమ

√ଷ௫ ା ଶ
  − (√ଷ௫ – ଶ)

ଶ
 = 2 

⇒ ൫√ଷ௫ ା ଶ൯(√ଷ௫ ି ଶ)

√ଷ௫ ା ଶ
  − (√ଷ௫ – ଶ)

ଶ
  = 2          [ a2 – b2 = (a+b)(a-b) ] 

⇒ (√ଷ௫ ି ଶ)
ଵ

  − (√ଷ௫ – ଶ)
ଶ

  =  2 
− ݔ3√)2 ⇒ – ݔ3√) −  (2   2)  =  4   [ Multiply by 2] 
− ݔ3√2 ⇒ + ݔ3√ −  4   2  =  4    
− ݔ3√ ⇒  2    =  4    
    6  =   ݔ3√ ⇒
 [Squaring on both sides]       36  =  ݔ3 ⇒
⇒ ࢞  =  12       
Alternate Method: 
 ଷ௫ି ସ
√ଷ௫ ା ଶ

 = 2 + √ଷ௫ ି  ଶ
ଶ

 

⇒ ଷ௫ି ସ
√ଷ௫ ା ଶ

 x √ଷ௫ ି ଶ
√ଷ௫ ି ଶ

 = 2 + √ଷ௫ ି ଶ
ଶ

 

⇒ (ଷ௫ି ସ)(√ଷ௫ – ଶ)

൫√ଷ௫ ൯
మ
ି ଶమ

  = 2 + √ଷ௫ ି ଶ
ଶ

 

⇒ ଷ௫√ଷ௫ ି ସ√ଷ௫ିଷ௫.ଶା ସ.ଶ
ଷ௫ି ସ

  = ସ
ଶ
 + √ଷ௫ ି ଶ

ଶ
 

⇒ ଷ௫√ଷ௫ ି ସ√ଷ௫ି଺௫ା ଼
ଷ௫ି ସ

  =  √૜࢞ ା ૛
ଶ

 

⇒ √ଷ௫ (ଷ௫ି ସ)ିଶ(ଷ௫ି ସ)
ଷ௫ି ସ

  =  √ଷ௫ ା ଶ
ଶ

 

⇒ (ଷ௫ି ସ)(√ଷ௫ ିଶ)
ଷ௫ି ସ

  =  √ଷ௫ ା ଶ
ଶ

 

− ݔ3√ ⇒ 2  =  √ଷ௫ ା ଶ
ଶ

 
− ݔ3√2 ⇒ + ݔ3√  =  4  2 
− ݔ3√2 ⇒ 4  =  ݔ3√ +  2 
 6  =  ݔ3√ ⇒
 36  = ݔ3 ⇒
⇒ ࢞ =  ૚૛ 

2. ௫ି ଵ
√௫ ା ଵ

  = 4 +  √௫ ି ଵ
ଶ

 

⇒ ௫ି ଵ
√௫ ା ଵ

  − (√௫ – ଵ)
ଶ

 = 4  

⇒ ൫√࢞ ൯
૛
ି ૚

√௫ ା ଵ
  − (√௫ – ଵ)

ଶ
 = 4  

⇒ ൫√௫ ା ଵ൯(√௫ – ଵ)

√௫ ା ଵ
  − (√௫ – ଵ)

ଶ
 = 4  

⇒ (√௫ – ଵ)
ଵ

  − (√௫ – ଵ)
ଶ

 = 4  
– ݔ√)2 ⇒ – ݔ√) −  (1   1) = 4x2  
– ݔ√2 ⇒ + ݔ√ −  2   1 = 8 
− ݔ√ ⇒  1 = 8 
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 9 =  ݔ√ ⇒
 [Squaring on both sides]               81 = ݔ   ⇒
Alternate method: 
 ௫ି ଵ
√௫ ା ଵ

  = 4 +  √௫ ି  ଵ
ଶ

 

⇒ (௫ି ଵ)(√௫ – ଵ)
௫ି ଵ

  = 4 + √ଷ௫ ି ଶ
ଶ

 

– ݔ√ ⇒  1  = 4 + √௫ ି ଵ
ଶ

 

– ݔ√ ⇒  1  =  √௫ ା଻
ଶ

 
– ݔ√2 ⇒ + ݔ√  =  2  7 
– ݔ√2 ⇒  2+7  =    ݔ√
 9  =    ݔ√ ⇒
 81  =   ݔ ⇒


