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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)                          √퐱퐧
                           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.√2 , 3√2  ,12√2 , 8√2 

                                    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√2 , 6√5 , √2 , √2 
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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√16  + √81  - √128 + √192 
Sol: 2√16  + √81  - √128 + √192 
=2√8x2  + √27x3  - √64x2 + √64x3 
=2x2√2  + 3√3  - 4√2 + 4√3 
=4√2  + 3√3  - 4√2 + 4√3 
=(4 − 4)√2  + (3 + 4)√3   
=0  + 7√3   
=7√3   
Example:4Find the sum of (4√푥 + 6 y)  and 3(4√푥 - 3 y)  
Soln: (4√푥 + 6 y)  + 3(4√푥 - 3 y) 
=(4√푥 + 6 y)  + (12√푥 - 9 y) 
=(4√푥 + 12√푥)  + (6 푦 - 9 y) 
=16√푥  - 3 y 

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 √ퟑ 

2. 4 √12 -  √50 - 7 √48 
= 4 √4x3 -  √25x2 - 7 √16x3 
= 8 √3 -  5√2 -    28 √3 
=  -  5√2 -    20 √3 
=  -  ퟓ(√ퟐ +   4 √ퟑ) 

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 
= ퟕ √ퟐ퐚  

5. 3푥√푥   +  3√푥       -  2√9푥  
=  3푥√푥   +  3√푥.푥       -  2√푥. 9푥  
=  3푥√푥   +  3푥√푥      -  6푥√푥. 
= ( 3푥  +  3푥     -  6푥)√푥. 
= ( 0)√푥. 
=    ퟎ 

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 
=  √ퟐ 

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 
= ퟐퟏ√ퟕ 

8. √50   +    √75   -  √18 -  √3 

= √25x2   +    √25x3   -  √9x2   -     √3 

= √2   +    √3   -  √2   -     √3 

=(    - ) √2    +   (   -   )√3 

=(  ) √2    +   (  )√3                       =   

=   √2    +     √3 

= ퟏ
ퟒ
  √ퟐ    +    ퟏ

ퟐ
 √ퟑ                        = , =   

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

= x y  + 2x y  +  4x y 
= (x  + 2x +  4x) y 
= ퟕ퐱 퐲 

2. 5 p  ,  3 p ,   2 p 
= 5 p + 3 p + 2 p 
= (5 + 3+ 2) p 
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= ퟏퟎ 퐩ퟑ  
3. x√x  ,  y y ,   3√x   , 4 y  

=  x√x  + y y  +  3√x   +4 y  
=  x√x  + y y  +  3x√x  +4y y 
=  (x    +  3x)√x  + (y + 4y) y 
= 4x√x  + 5y y 

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 
= (ퟐ    +  ퟑ)√ퟑ +  (ퟐ+ 2+ ퟑ)√ퟓ – ퟑ√ퟏퟎ 
= ퟓ√ퟑ +  ퟕ√ퟓ – ퟑ√ퟏퟎ 

5. (√ퟑ   +  √ퟐ ),  (ퟐ√ퟐ + 3√ퟑ) ,  (ퟒ√ퟐ – ퟑ√ퟑ) 
= √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) 
= ퟕ√ퟐ + √ퟑ 

6. (√x   +  2 y ),  (2√x - 3 y) ,  (3√x + y) 
= √푥   +  2 y     +    2√푥 - 3 y     +    3√푥 + y 
= √푥   + 2√푥  +   3√푥  +   2 y    - 3 y    + y 
= (1   + 2  +   3)√푥  + ( 2    -   3    +   1) y 
= 6√푥  + 0 y 
= ퟔ√풙  

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 퐱
ퟏ
ퟐ 

2. Subtract 3 p from  10 p  
= 10 p  -   3 p 
= (10 -   3) p 
= 7 퐩   

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

4. Subtract 2√x   +  3 y from   5√x - y  
= (5√x - y) – (2√x   +  3 y) 
= 5√x – y – 2√x   –  3 y) 
= 5√푥–  2√푥 – y   –  3 y 
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= (5–  2)√푥 – (1   +  3) y 
= ퟑ√풙   –   4 퐲 

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

= √6  + √2 + 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   =    √ퟐퟏ 
2. √4  x √5     =    √ퟐퟎퟑ  
3. √4  x √6     =    √ퟐퟒퟒ  
4. √10  x √11 =  √ퟏퟏퟎퟓ  
5. √2  x √5      =  √ퟏퟎퟔ  
6. √푥  x 푦     =  풙풚풏  
7. 2√7  x 3√4 = 6 √ퟐퟖퟑ  
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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 
= ퟕퟐ√ퟐ  

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

√2 x √4 
=  √2ퟑ  x √4ퟐ  
=  √8 x √16 
=  √8x16  
=  √ퟏퟐퟖퟔ   

2. √3 and √2 
√3 x √2 
= √3  x √2  
= √81 x √8 
= √81x8  
= √ퟔퟒퟖퟏퟐ   

3. √5 and √2 
= √5 x √2 
= √5  x √2  
= √25 x √8 
= √ퟐퟎퟎퟔ   

4. √3 and √5 
√3 x √5 
= √3  x √5 
= √9 x √5 
= √9x5  
= √ퟒퟓퟒ   

5. √5 and √3 

√5 x √3 

= √5  x √3  

= √125 x √9 

= √125x9  

= √ퟏퟏퟐퟓퟔ   

6. √4 and √2 

√4 x √2 

= √4  x √2  
= √4  x √2  
= √1024 x √8 



SSLC Mathematics: Class notes- Chapter 7 Surds  
 

Yakub S., GHS Nada, Belthangady Taluk, D.K.,-574214 (Not for sale/personal use only) Page 8 
 

= √1024x8  
= √ퟖퟏퟗퟐퟏퟓ   

7. √5 and √4 
= √5 x √4 
= √5  x √4  
= √625 x √64 
= √625x8  
= √ퟒퟎퟎퟎퟎퟏퟐ   

8. √2 and √5 
= √2 x √5 
= √2  x √5 
= √4 x √5 
= √ퟐퟎퟔ   

III. Simplify. 
1. (3√2   +  2√3 ) ( ퟐ√ퟑ  -  ퟒ√ퟐ ) 

= (3√2   +  2√3 ) ퟐ√ퟑ  -  (3√2   +  2√3 ) ퟒ√ퟐ ) 
= 3√2 x ퟐ√ퟑ  +   2√3 x ퟐ√ퟑ  -  3√2 x ퟒ√ퟐ   -   2√3 xퟒ√ퟐ  
= 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   
= −ퟐ(√ퟔ    +    6)   

2. (√75   -  √45 ) ( √ퟐퟎ  +  √ퟏퟐ ) 
= (√75   -  √45 ) √ퟐퟎ  +(√75   -  √45 )  √ퟏퟐ  
= √75 x√ퟐퟎ  -  √45 x√ퟐퟎ  +√75 x √ퟏퟐ -  √45x √ퟏퟐ 
= √1500  -  √900   +  √900  -  √540 
= √100x15  -  √900   +  √900  -  √36x15 
= 10√15  -  30   +  30  -  6√15 
= (10− 6)√15   
= ퟒ√ퟏퟓ   

3. (3√푥   +  2 y ) ( ퟑ 풚  -  ퟐ√퐱 ) 
= (3√푥   +  2 y ) ퟑ 풚  - (3√푥   +  2 y ) ퟐ√퐱  
= 3√푥 x ퟑ 풚  +  2 y x ퟑ 풚  - 3√푥 x ퟐ√퐱  -  2 y x ퟐ√퐱  
= 9 푥푦   +  6 y   - 6√푥   -  4 xy  
=( 9 − 4) 푥푦   +  6y  - 6x   
=5 풙풚   -  ퟔ퐱  +   ퟔ퐲   

4.  (6√a   -  5√b ) ( ퟔ√퐚  +  ퟓ√퐛 ) 
= (6√푎)ퟐ   − (5√푏)ퟐ                              [ Identity (a – b)(a + b) = a2 – b2 ] 
= ퟑퟔ풂   − ퟐퟓ풃  

5. (6√2   -  7√3 ) ( ퟔ√ퟐ  -  ퟕ√ퟑ ) 
= (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   
= ퟐퟕퟖ  +  ퟏퟎퟖ√ퟑ   

ILLUSTRATIVE EXAMPLES 
Example1: Verify that the conjugate of 
Sol: The conjugate of  (√3 +√2)is (√3 -√2) 
(√3 +√2)(√3 -√2) 
= √3  - √2  
=3 - 2 = 1 is a rational number. 
∴ The conjugate of(√3 +√2) is (√3 -√2) 
Example2: Rationalise the surd  (5√x - 3 y ).    
(5√x - 3 y )x(5√x + 3 y ) 

= 5√x  – 3 y     
=25x – 9y 
Example: The conjugate of  3 − √5 + x is  3 − √5 + x  verify. 
Sol: 3 − √5 + x  3 − √5 + x  
=3 − √5 + x   
=9 − 5 + x  
=4 + x  is a rational number 
∴ 3 − √5 + x  is The conjugate of  3 − √5 + x   

Example Find the R.F of 4: 3  −   3  

Let a =3  and b = 3  

a  = 3  = 3; b  = 3 = 3  =  

∴ a −  b = 3 −  
1
3 =  

8
3 

But (a − b)(a + ab + b ) = a −  b  

⇒ 3  −   3 3 + 3 x3 + 3 =  

⇒ 3  −   3 3 + 3 + 3 =  

⇒ 3  −   3 3 + 3 + 1 =  

Here  is a rational number 

∴ The R. F. of 3  −   3  is 3 + 3  +  1  

Exercise 7.3 
 I.   Write the rationalising factor for the following surds. 
1. The R.F.of  √푎  Is  √푎   
2. The R.F. of 2√푥  is  √푥   
3. The R.F. of 7 푦  is 푦 
4. The R.F.of 푥푦  is  푥푦 
5. The R.F.of 4 푝 + 푞  is      푝 + 푞 



SSLC Mathematics: Class notes- Chapter 7 Surds  
 

Yakub S., GHS Nada, Belthangady Taluk, D.K.,-574214 (Not for sale/personal use only) Page 10 
 

6. The R.F.of 8 푥 − 푦  is 푥 − 푦 
7. The R.F.of √푃  is   √푃 
8. The R.F. of a√푎푏  is √푎푏 
9. The R.F. of x√푚푛  is √푚푛 

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

1. The Conjugate of √a   +  √b    is √a   -  √b 
2. The Conjugate of √x   -  2 y   is    √x   +  2 y 
3. The Conjugate of 3 p   -  2 q    is   3 p   +  2 q 
4. The Conjugate of √x   +  3 y    is √x   -  3 3y 
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    +  √2    is     -  √2   

10. The Conjugate of x   +  y    is x   -  y   
11. The Conjugate of x√a   +  푦√b   is  푥√a   -  푦√b 
12. The Conjugate of xy√z   +  푦푧√x    is 푥푦√z   -  푦푧√x 
III. Find the rationalising factor of the following binomial surds. 
1. 2  +  2  

 x =  2   and y = 2  

x3 + y3 =  2  + 2  

x3 + y3 =  2  + 2  
x3 + y3 =  2  + 2  
x3 + y3 =  2 +  

x3 + y3 =    

x3 + y3  =   ퟓ
ퟐ
 

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

   =    2  +   2 2  −  2  x 2  + 2  

   =    2  +   2 2  −  2  + 2  

   =    2  +   2 2  −  1 + 2  

∴The R.F. of  ퟐ
ퟏ
ퟑ  +   ퟐ

ퟏ
ퟑ   is ퟐ

ퟏ
ퟑ  −  ퟏ +  ퟐ

ퟐ
ퟑ  

2.    
5  +  5  
 x =  5   and y =  5  

x3 + y3 =  5  + 5  
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x3 + y3 =  5  + 5  
x3 + y3 =  5  + 5  
x3 + y3 =  5 +  

x3 + y3 =    

x3 + y3  =   ퟐퟔ
ퟓ

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

   =    5  +  5 5  −  5  x 5  + 5  

   =    5  +  5 5  −  5  +  5  

   =    5  +  5 5  −  1 +  5  

∴The R.F. of  ퟓ
ퟏ
ퟑ  +   ퟓ

ퟏ
ퟑ    is   ퟓ

ퟏ
ퟑ  −  ퟏ +  ퟓ

ퟐ
ퟑ  

3.  1 + y   −   1 − y  
1 + y   −   1 − y 1 + y  +  1 − y  
1 + y  2 -   1 − y  2 

(1  +  y)  -  (1 – y) 
1  +  y  -  1 + y 
 2y   
∴The R.F. of  ퟏ + 퐲   −   ퟏ − 퐲  is ퟏ + 퐲  +   ퟏ − 퐲   

ILLUSTRATIVE EXAMPLES 
Example1:Rationalise the denominator and simplify    

Sol:  = √
√

  

⇒√
√

 x √
√

 = √   

Example 2: Rationalise the denominator and simplify 
√

   

Sol: 
√

  x √
√

  = √    = √  = √  

Example3: Rationalise the denominator and simplify   

Sol: =  √
√

  

⇒√
√

 x √
√

=  √   

Example4: Rationalise the denominator and simplify 
√  √

  

Sol: 
√  √

 x √  √
√  √

 

= √  √

√   √
 

= √  √
 

 

= √  √  
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Example5: Rationalise the denominator and simplify √  √
√  √

  

Sol: √  √
√  √

x √  √
√  √

  

= √  √

√  √
 

= √  √ √  √

√  √
 

=    √   

=   √   

=   √   
= 3 +  2√2  

     Example6: Simplify.  √
√   

  -  √
√   

 

Sol:  √
√   

x  √   
√   

  -  √
√   

x  √   
√   

 

= √ √   

√   
  -  √ √   

√   
 

= √ √   
 

  -  √ √   
 

 

= √   -  √   √  
=5 − 2√5  - √1 5 −  2√3 

Example6: Simplify 4   + √48 

Sol: 4   + √48 

⇒4x
√

  + √16x3 

⇒
√

  + √  

⇒
√

 x√
√

  + √  

⇒ √   + √  

⇒ √   + √  

⇒ √ √    

⇒ √    = √     
 

Exercise 7.4 

I.   Rationalise the denominator and simplify.: 
A.       

1.    
√

  ⇒ 
√

 x√
√

    = √

√
  = ퟖ√ퟑ

ퟑ
  

2.    
√

 ⇒ 
√

 x√
√

   = √

√
  = ퟑ√풙

ퟐ풙
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3.   ⇒ √  =    √  x   =    

4.  ⇒ √
√

 x √
√

 =   x √
√

 =   √
  

 =   √ퟏퟎ풂
ퟏퟎ

 

5. √
√

 ⇒ √
√

 x √
√

  =   √

√
   =   √    =   √ퟑퟎ

ퟐ
 

B.   1.      
√ √

   

⇒ 
√ √

 x √ √
√ √

 

=  (√ √ )

√  √
  

=  (√ √ )  

=  (√ √ )  
= ퟐ(√ퟑ − √ퟐ) 

           2.  
√   √

  

⇒ 
√  √

 x √ √
√ √

 

= (√ )

√  (√ )
  

= 풙(√풙 풚)
풙 풚

  

3. √
√ √

 

⇒ √
√  √

 x √ √
√ √

 

= √ (√ )

√  √
  

= √ (√ )  

= √ (√ )  

= √ √   

= ퟓ√ퟐ √ퟑퟎ
ퟐ

  

4. √
√   √

 

⇒ √
√   √

 x √   √
√   √

 

=  √  (√   √ )

√  √
  

=  √  (√   √ )
     

  

=  √  (√   √ )  
=  √ퟓ (√ퟔ +  √ퟑ) 

5. √
√   √

 

⇒ √
√   √

  x √   √
√   √
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= √ (√   √ )

√  √
   

= √풂풃(√풂  √풃)
풂  풃

   
          OR 
= √  √ )

  
   

= 풂√풃  풃√풂
풂  풃

   

   C. 1.  √   √
√   √

 

⇒ √   √
√   √

 x √   √
√   √

 

=  √   √ √   √

√  √
  

=  √   √
  

  

=  √  √  .√  .√
  

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

=      √    
=  ퟓ +  ퟐ√ퟔ   

2.   √   √
√   √

 

⇒ √   √
√   √

 x ퟑ√ퟐ  √ퟓ
√   √

 

=  √   √ ퟑ√ퟐ  √ퟓ

√  √
  

=  √  ퟑ√ퟐ √ ퟑ√ퟐ √  √ퟓ √  √ퟓ
 

  

=  √  √  √  √
 

  

=   √  √  √   

=  ퟑퟎ ퟑ√ퟔ ퟓ√ퟏퟎ √ퟏퟓ
ퟏퟑ

  

3. √   √
√   √

  

⇒ √   √
√  √

 x √ퟑ √ퟐ
√  √

 

=  √   √ √ퟑ √ퟐ

√  √
  

=  √  √ퟑ √ √ퟑ √  √ퟐ √  √ퟐ
 

  

=  √   √   √  √   
= 4x3 + (1 − 4)√6 − 2 
=  12 −  2 + 3√6  
=  ퟏퟎ + ퟑ√ퟔ  

4.   √
√   

  

⇒  √
√   

 x √ퟑ ퟔ
√  

 

=  √ퟑ  √ √ퟑ ퟔ √ ퟔ 

√  
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=  √   √ √     

=  √ퟑ  √ √      

=  √ퟑ √ √    

=  (√ퟑ √ √ )   

= (√ퟑ √ퟐ ퟔ ퟐ√ퟔ ) 
ퟏퟏ

 
II.Simplify 

1.  √
√   √

  +  √
√   √

 

⇒  √
√   √

 x  √   √
√   √

 +  √
√   √

 x  √  √
√   √

 

=   √ (√   √ )

√   √
    +  √ (√  √ )

√   √
  

=   √   √
 

    +  √  √
 

  

=   √       +  √  √ )  
= 2 + √ퟔ +  √ퟏퟓ − √ퟏퟎ)  

2.  √
√  √

  +  √
√   √

 

⇒  √
√   √

 x  √   √
√   √

 +  √
√  √

 x  √  √
√   √

 

=   √ (√   √ )

√   √
    +  √ (√  √ )

√   √
  

=   √   √
 

    +  √  √
 

  

=    √     +  √    

=   √   √      

=   √       

=   √       
=  ퟒ + √ퟏퟓ      

3.  √
√

  +  
√   √

 

⇒  √
√

 x  √  
√  

 +  
√   √

 x  √  √
√   √

 

=  √

√
  +  (√  √ )

√   √
  

=  √   +  (√  √ )
 

  

=  √   +  (√  √ ) 

=   ퟑ √ퟑퟎ  ퟏퟎ(√ퟓ √ퟐ)
ퟏퟓ

 

4.  √
√  √

  +  √
√   √

 

⇒  √
√  √

  x  √   √
√   √

 +  √
√   √

 x  √   √
√   √

 

=  √ (√   √ )

√   √
   +  √ (√   √ )

√   √
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=  √   √
 

   +  √   √
 

  

=  √   √    +  √   √   

=  √      +  √   √   

=  (√   )   +  ( √  – )  

=  (√   )   +  √    

=  ퟐퟏ √ퟐ  ퟏ √ퟏퟎ
ퟑ

   

5.  √
√  √

  +  √
√   √

 

⇒  √
√  √

  x  √  √
√  √

 +  √
√   √

 x  √   √
√   √

 

=  √ (√  √ )

√   √
  +  √ (√   √ )

√   √
  

=  √  √ )
 

  +  √    √
 

  

=  √  √ )  +  √     

=  ퟕ√ퟑ  ퟑ√ퟕ 
ퟒ

  +  (√   ) 

= ퟏퟒ√ퟑ  ퟔ√ퟕ  √ퟏퟎퟓ   ퟓ
ퟖ

   

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

x +     = 2√6 + 5 +   
√    

 

x +     =   √     
√    

 

x +     =   √      
√    

 

x +     =   √    
√    

x √    
√   

 

x +     =   ( √   )( √  )   

√    
 

x +     =   √   √  √    
  

 

x +     =     √  √    
  

 

x +     =     √    
 

 

x +     =   √    
 

 

x +     =  5 − 2√6  

x +     = 2√6 + 5 +   
√    

x √    
√   

 

x +     = 2√6 + 5 +   √    

√   
 

 x +     = 2√6 + 5 +   √    
 

 

x +     = 2√6 + 5 +   √     

x +     = 2√6 + 5 +   ퟓ  ퟐ√ퟔ  
ퟏ

 

x +     = 2√6 + 5 +ퟓ −  ퟐ√ퟔ 
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x +   ퟏ 
퐱

 = 10 
III. Find the value of    x. 

1.  
√   

 = 2 + √    

⇒  
√   

 – (√  – ) = 2 

⇒  √   

√   
  − (√  – ) = 2 

⇒ √   (√   )

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

⇒ (√   )  − (√  – )  =  2 
⇒ 2(√3푥 −  2)  − (√3푥 –  2)  =  4   [ Multiply by 2] 
⇒ 2√3푥 −  4  − √3푥 +  2  =  4    
⇒ √3푥 −  2    =  4    
⇒ √3푥   =  6    
⇒ 3푥  =  36       [Squaring on both sides] 
⇒ 풙  =  12       
Alternate Method: 
  
√   

 = 2 + √    

⇒  
√   

 x √   
√   

 = 2 + √    

⇒ (  )(√  – )

√   
  = 2 + √    

⇒ √   √ .  .
 

  =  + √    

⇒ √   √  
 

  =  √ퟑ풙  ퟐ 

⇒ √  (  ) (  )
 

  =  √    

⇒ (  )(√  )
 

  =  √    

⇒ √3푥 − 2  =  √    
⇒ 2√3푥 − 4  =  √3푥 +  2 
⇒ 2√3푥 − √3푥  =  4 +  2 
⇒ √3푥  =  6 
⇒ 3푥 =  36 
⇒ 풙 =  ퟏퟐ 

2.  
√   

  = 4 +  √    

⇒  
√   

  − (√  – ) = 4  

⇒ √풙 
ퟐ

 ퟏ

√   
  − (√  – ) = 4  

⇒ √   (√  – )

√   
  − (√  – ) = 4  

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

  = 4 +  √    

⇒ (  )(√  – )
 

  = 4 + √    

⇒ √푥 –  1  = 4 + √    

⇒ √푥 –  1  =  √   
⇒ 2√푥 –  2  =  √푥 + 7 
⇒ 2√푥 –√푥    =  7+2 
⇒ √푥    =  9 
⇒ 푥   =  81 


