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Aä v‡qi  Myi yZ¡c~Y© kãmg~n 

◼

◼

◼
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GK bR‡i  Aä v‡qi  wel qmg~n 

 (Algebraic Formulae) : 

 (Variable) : 

x, y, z, ........... 









 (Algebraic Expression) :

5x, 2x + 3y 

 (Algebraic Term) :

−

2x + 3y 2x 3y

 (Coefficient) :

3x x 3 

 (Constant) :

2x + 3y + 5 5

m~Î vewj  

 WvqvMÖvg 

4x            +        5y   −   7 2 9 

 m~Îvewj 



(a + b)
2

 = a
2

 + 2ab + b
2

 

(a – b)
2  = a

2

 – 2ab + b
2

 

a
2

 – b
2

   = (a + b) (a – b) 

(x a) (x + b) = x2 + (a + b) x + ab 

a2 + b
2

   = (a + b )
2

 – 2ab  

a2 + b
2

   = (a – b )2 + 2ab 

a + b)
2

 = (a – b)
2

 + 4ab 

a – b)
2 

  = (a + b)
2

 – 4ab 

2(a
2 + b

2

) = (a + b)
2

 + (a – b)
2

 

4ab = (a + b)
2
 – (a – b)

2

 

  ab  = ( )
a + b

2

2

 – ( )
a – b

2

2

 

(a + b + c)
2

  = a
2

 + b
2

 + c
2

 + 2ab + 2bc + 2ac



 (a + b)2 [ a  b] 

a2 

b2 

ab 

ab 

a 

b 

b a 

a 

b 

a 

a + b 

a + b 
b 

 
(a + b)  (a + b) 

   = (a + b)2 

 (a + b)2 = a  (a + b) + b  (a + b) 

  = a2 + ab + ab + b2 

  = a2 + 2ab + b2 

   a  a + a  b + b  a + b  b 

= a2 + ab + ab + b2 

= a2 + 2ab + b2 

 (a + b)2 = a2 + 2ab + b2 

 (a + b + c)2  

a2 

c2 

ac 

ac 

a 

b 

b a 

a 

b 

a 

a + b + c 

a + b + c 
c 

ab 

ab b2 bc 

bc c c 

b 

c 
 

(a + b + c)  (a + b + c) 

   = (a + b + c)2 

 (a + b + c)2 

= a  (a + b + c) + b  (a + b + c) + c  (a + b + c) 

= a2 + ab + ac + ab + b2 + bc + ac + bc + c2 

= a2 + 2ab + 2ac + b2 + 2bc + c2 

 (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ac 

= a2 + ab + ac + ab + b2 + bc + ac + bc + c2 

= a2 + 2ab + 2ac + b2 + 2bc + c2 

= a2 + b2 + c2 + 2ab + 2bc + 2ac 

 (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ac

  

 

 

†evW© eB‡qi  Abykxj bxi  cÖ‡kœi  mgvavb 

5a + 7b 

5a + 7b = (5a + 7b)
2 

 = (5a)2 + 2  5a  7b + (7b)
2
 

 = 25a2 + 70ab + 49b2 (Ans.) 

6x + 3 

6x + 3 (6x + 3)2 

 = (6x)
2
 + 2  6x  3 + (3)2 = 36x2 + 36x + 9 (Ans.) 

7p – 2q

7p – 2q 7p – 2q)2 

 = (7p)2 – 2  7p  2q + (2q)2 = 49p2 – 28pq + 4q2 (Ans.) 

ax – by 

ax – by = (ax – by)2

 = (ax)2 – 2  ax  by + (by)2 = a2x2 – 2abxy + b2y2 (Ans.) 

x3 + xy 

x3 + xy = (x3 + xy)2 

 = (x3)2 + 2  x3  xy + (xy)2 = x6 + 2x4y + x2y2 (Ans.) 

11a – 12b 

11a – 12b = (11a – 12b)2

  = (11a)2 – 2 11a 12b + (12b)2 

  = 121a2 – 264ab + 144b2 (Ans.) 

6x2y – 5xy2 

6x2y – 5xy2 = (6x2y – 5xy2)2 

  = (6x2y)2 – 2  6x2y  5xy2 + (5xy2)2 

  = 36x4y2 – 60x3y3 + 25x2y4 (Ans.) 

– x – y 

– x – y – x – y)2  

 = {( – x) – (y)}2

  = (– x)2 – 2  (– x)  y + (y)2 

  = x2 + 2xy + y2 (Ans.) 



 ............................................    ..............................................

– xyz – abc 

– xyz – abc = (– xyz – abc)2 

= {(– xyz) – (abc)}2
 

 = (– xyz)
2

 – 2  (– xyz)  (abc) + (abc)
 2

 

 = x2 y2 z2 + 2abcxyz + a2b2c2 (Ans.) 

a2x3 − b2y4 

a2x3 – b2y4 = (a2x3 – b2y4)2

 = (a2x3)
2 – 2  a2x3  b2y4 + (b2y4)

2
 

 = a4x6 – 2a2b2x3y4 + b4y8 (Ans.) 

108 

108 (108)2  

= (100 + 8)2 = (100)2 + 2  100  8 + (8)2 

  = 10000 + 1600 + 64 = 11664 (Ans.) 

606 

606 = (606)2  

= (600 + 6)2 

  = (600)2 + 2  600  6 + (6)2 

  = 360000 + 7200 + 36 = 367236 (Ans.) 

597 

597 = (597)2  

= (600 – 3)2 

 = (600)2 – 2  600  3 + (3)2 

 = 360000 – 3600 + 9 = 356409 (Ans.) 

a – b + c 

a – b + c = (a – b + c)2  

 = {a – (b – c)}2 

  = (a)2 – 2  a  (b – c) + (b – c)2 

  = a2 – 2ab + 2ac + b2 – 2bc + c2 

  = a2 + b2 + c2 – 2ab – 2bc + 2ac (Ans.) 

ax + b + 2 

ax + b + 2 (ax + b + 2)2 

 = {ax + (b + 2)}2 

  = (ax)2 + 2  (ax)  (b + 2) + (b + 2)2 

  = a2x2 + 2  ax   (b + 2) + (b)2 + 2  b  2 + (2)2 

  = a2x2 + 2abx + 4ax + b2 + 4b + 4 

  = a2x2 + b2 + 2abx + 4b + 4ax + 4 (Ans.) 

xy + yz – zx 

xy + yz – zx  = (xy + yz – zx)2 

  = {xy + (yz – zx)}2 

  = (xy)2 + 2  xy  (yz – zx) + (yz – zx)2 

  = x2y2 + 2xy2z – 2x2yz + (yz)2 – 2  yz  zx + (zx)2 

  = x2y2 + 2xy2z – 2x2yz + y2z2 – 2xyz2 + z2x2 

  = x2y2 + y2z2 + z2x2 + 2xy2z – 2xyz2  – 2x2yz (Ans.) 

3p + 2q – 5r 

3p + 2q – 5r (3p + 2q – 5r)2 

 = {3p + (2q – 5r)}2 

 = (3p)2 + 2  3p  (2q – 5r) + (2q – 5r)2 

 = 9p2 + 6p(2q – 5r) + (2q)2 –  2  2q  5r + (5r)2 

 = 9p2 + 12pq – 30pr + 4q2 – 20qr + 25r2 

 = 9p2 + 4q2 + 25r2 +12pq – 20qr – 30pr (Ans.) 

x2 – y2 – z2 

x2 – y2 – z2 = (x2 – y2 – z2)2 

 = {x2 – (y2 + z2)}2 

   = (x2)2 – 2  x2  (y2 + z2) + (y2 + z2)2 

   = x4 – 2x2y2 – 2x2z2 + (y2)2 + 2  y2  z2 + (z2)2 

   = x4 – 2x2y2 – 2x2z2 + y4 + 2y2z2 + z4 

   = x4 + y4 + z4 – 2x2y2 + 2y2z2 – 2x2z2 (Ans.) 

7a2 + 8b2 − 5c2 

7a2 + 8b2 – 5c2 

= (7a2 + 8b2 – 5c2)2 

  = {7a2 + (8b2 – 5c2)}2 

  = (7a2)2 + 2  7a2  (8b2 – 5c2) + (8b2 – 5c2)2 

  = 49a4 + 112a2b2 – 70 a2c2+ (8b2)2 – 2  (8b2)  (5c2) + (5c2)2 

  = 49a4 + 112a2b2 – 70a2c2 + 64b4 – 80b2c2 + 25c4 

  = 49a4 + 64b4 + 25c4 +112a2b2 – 80b2c2 – 70 a2c2 (Ans.) 

(x + y)2 + 2(x + y)(x – y) + (x – y)2 

x + y = a x – y = b 

  a2 + 2ab + b2 = (a + b)2 

  = (x + y + x – y)2  [a   b  

(2x)2 = 4x2 (Ans.) 

(2a + 3b)2 – 2(2a + 3b)(3b – a) + (3b – a)2 

2a + 3b = x 3b – a = y 

     = (x)2 – 2xy + (y)2 = (x – y)2 

   = {(2a + 3b) – (3b – a)}2 [x y  

   = (2a + 3b – 3b + a)2 

= (3a)2 = 9a2 (Ans.) 

(3x2 + 7y2)
2
 + 2(3x2 + 7y2) (3x2 – 7y2) + (3x2 – 7y2)

2
 

3x2 + 7y2 = a 3x2 – 7y2 = b 

= a2 + 2ab + b2 = (a + b)2 

   = {(3x2 + 7y2) + (3x2 − 7y2)}2    a b  

   = (3x2 + 7y2 + 3x2 – 7y2)2 

= (6x2)
2
 = 36x4 (Ans.) 

(8x + y)2 – (16x + 2y)(5x + y) + (5x + y)2 

(8x + y)2 – (16x + 2y)(5x + y) + (5x + y)2 

  = (8x + y)2 – 2(8x + y)(5x + y) + (5x + y)2 

  8x + y = a 5x + y = b 

  a2 – 2ab + b2 = (a – b)2 

  = {8x + y – (5x + y)}2 [a b  

= (8x + y – 5x – y)2 = (3x)2 = 9x2 (Ans.) 

(5x2 – 3x – 2)
2 + (2 + 5x2 – 3x)2 – 2(5x2 – 3x – 2) (2 + 5x2 – 3x)  

5x2 – 3x – 2 = a 2 + 5x2 – 3x = b 

= a2 + b2 – 2ab = (a – b)2 

    = {(5x2 – 3x – 2) – (2 + 5x2 – 3x)}2  

a b 

    = (5x2 – 3x – 2 – 2 – 5x2 + 3x)2 

= (– 4)2 = 16 (Ans.) 

(x + 7) (x – 7) 

(a + b)(a – b) = a2 – b2 

(x + 7) (x − 7) = (x)2 − (7)2 = x2 – 49 (Ans.) 

(5x + 13)(5x –13) 

(a + b)(a – b) = a2 – b2 

    (5x + 13)(5x – 13) 

  = (5x)2 – (13)2 = 25x
2
 – 169 (Ans.) 



(xy + yz)(xy – yz) 

(a + b)(a – b) = a2 – b2 

       (xy + yz)(xy – yz) 

  = (xy)2 – (yz)2 = x2y2 – y2z2 (Ans.) 

(ax + b)(ax – b) 

(a + b)(a – b) = a2 – b2 

  (ax + b)(ax – b) 

  = (ax)2 – (b)2 = a2x2 – b2 (Ans.) 

(a + 3)(a + 4) 

 (x + a)(x + b)  = x2 + (a + b)x + ab 

 (a + 3)(a + 4) 

  = a2 + (3 + 4)a + 3  4 

  = a2 + 7a + 12 (Ans.) 

(ax + 3)(ax + 4) 

(x + a)(x + b) = x2 + (a + b)x + ab

(ax + 3)(ax + 4) 

  = (ax)2 + (3 + 4)ax + 3  4 

  = a2x2 + 7ax + 12 (Ans.) 

(6x + 17) (6x – 13) 

(x + a) (x + b) = x2 + (a + b) x + ab 

  = (6x + 17) (6x – 13) 

    = (6x +17) {6x + (–13)} 

    = (6x)2 + (17 – 13)6x +17 (–13) 

    = 36x2 + 4  6x – 221 

    = 36x2 + 24x – 221(Ans.) 

(a2 + b2) (a2 – b2) (a4 + b4) 

= (a2 + b2) (a2 – b2)(a4 + b4) 

   = {(a2)2 – (b2)2} (a4 + b4)  

 (a + b)(a – b) = a2 – b2  

   = (a4 – b4) (a4 + b4) 

   = (a4)2 – (b4)2  = a8 – b8 (Ans.) 

(ax – by + cz) (ax + by – cz) 

= (ax – by + cz) (ax + by – cz) 

  = {ax – (by – cz)} {ax + (by – cz)} 

  = (ax)2 – (by – cz)2   (a + b) (a – b) = a2 – b2

  = a2x2 – {(by)2 – 2  by  cz + (cz)2} 

  = a2x2 – (b2y2 – 2  bcyz + c2z2) 

  = a2x2 – b2y2 + 2bcyz – c2z2 

  = a2x2 – b2y2 – c2z2 + 2bcyz (Ans.) 

(3a –10) (3a – 5) 

(x + a) (x + b) = x2 + (a + b) x + ab 

  = (3a –10) (3a – 5) 

   = {3a + (– 10)} {3a + (– 5)} 

   = (3a)2 + (–10 – 5) 3a + (– 10)  (– 5) 

   = 9a2 – 45a + 50 (Ans.) 

(5a + 2b – 3c) (5a + 2b + 3c) 

5a + 2b = x 3c = y 

        (x – y)(x + y) = x2 – y2 

  =  (5a + 2b)2 – (3c)2 [x y  

  = (5a)2 + 2  5a  2b + (2b)2 – 9c2 

  = 25a2 + 20ab + 4b2 – 9c2 

  = 25a2 + 4b2 – 9c2 + 20ab (Ans.) 

(ax + by + 5) (ax + by + 3) 

(ax + by + 5) (ax + by + 3) 

 ={(ax + by) + 5} {(ax + by) + 3} 

 = (ax + by)2 + (5 + 3) (ax + by)  + 5  3 

 = (a2x2 + 2abxy + b2y2) + 8 (ax + by) + 15 

 = a2x2 + 2abxy + b2y2) + 8ax + 8by + 15 

 = a2x2 + b2y2 + 8ax + 8by + 2abxy + 15 (Ans.) 

a = 4, b = 6 c = 3 4a2b2 – 16ab2c + 16b2c2 

a = 4, b = 6 c = 3 

  = 4a2b2 –16ab2c + 16b2c2 

    = (2ab)
2

 – 2  2ab  4bc + (4bc)
2

 

    = (2ab – 4bc)
2

 

    = {(2  4  6) – (4  6  3)}2 [

    = (48 – 72)2 = (– 24)
2 

= 576 (Ans.) 

x – 
1

x
  = 3 x2 + 

1

x2  

x – 
1

x
  = 3 

= x2 + 
1

x2  = (x)2 + ( )
1

x

2

 

 = ( )x – 
1

x

2

 + 2 . x . 
1

x
    

 = (3)2 + 2 = 9 + 2 = 11  (Ans.)

a + 
1

a
  = 4 a4 + 

1

a4  

a + 
1

a
 = 4 

= a4 + 
1

a4 = (a2)
2
 + ( )

1

a2

2

 

   = 




a2 + 

1

a2

2

 – 2 . a2 . 
1

a2   

   = 








(a)2 + ( )
1

a

2 2

 – 2 

   = 





( )a + 

1

a

2

– 2. a. 
1

a

2

 – 2    

   = {(4)2 – 2}2 – 2  

   = (16 – 2)2 – 2 

   = (14)2 – 2 = 196 – 2 = 194 (Ans.) 

m = 6, n = 7 16 (m2 + n2)2 + 56 (m2 + n2)(3m2 – 2n2)  + 

49 (3m2 – 2n2)
2

m = 6, n = 7 

m2 + n2 = x 3m2 – 2n2 = y 

  16x2 + 56xy + 49y2 

  = (4x)2 + 2 .4x .7y + (7y)2 

  = (4x + 7y)2 

  = {4(m2 + n2) + 7(3m2 – 2n2)}2  

x y  

= (4m2 + 4n2 + 21m2 – 14n2)
2
 

  = (25m2 – 10n2)
2 

  
= {25  (6)

2
 – 10  (7)2}

2 
 [

 

= {(25  36) – (10  49)}
2
 

  = (900 – 490)
2
= (410)

2 
= 168100 (Ans.) 



 ............................................    ..............................................

a – 
1

a
 = m a4 + 

1

a4  = m4 + 4m2 + 2

a – 
1

a
  = m 

= a4 + 
1

a4  = (a2)2 + 




1

a2

2

  

   = 




a2 + 

1

a2

2

  – 2.a2.
1

a2  [ a2 + b2 = (a + b)2 − 2ab]

 

   = 








(a)2 + ( )
1

a

2 2

 – 2 

   = 







 ( )a – 
1

a

2

 + 2. a. 
1

a

2

 – 2 

   = {(m)2 + 2}2 – 2  

   = (m2 + 2)2 – 2 

   = (m2)
2
 + 2.m2.2 + (2)

2
 – 2 

   = m4 + 4m2 + 4 – 2  = m4 + 4m2 + 2 =  

 a4 + 
1

a4  = m4 + 4m2 + 2 

x – 
1

x
 = 4 x2 + ( )1

x

2

 = 18 

x – 
1

x
  = 4  [ a2 + b2 = (a − b)2 + 2ab] 

= x2 + ( )
1

x

2

 = ( )x – 
1

x

2

  + 2. x. 
1

x
   

   = (4)2 + 2  

        = 16 + 2 =18 =  

 x2 + ( )
1

x

2

 = 18 

m + 
1

m
 = 2 m4 + 

1

m4  = 2 

m + 
1

m
 = 2 

m4 + 
1

m4  = (m2)2 + ( )
1

m2

2

 

  = ( )m2 + 
1

m2

2

 – 2  m2  
1

m2 

  = ( )m2 + 
1

m2

2

 – 2 

  = 






( )m + 

1

m

2

 – 2  m  
1

m

2

– 2 

  = { }(2)2 – 2
2
 – 2 [   

  = (4 – 2)2 – 2 = (2)2 – 2 = 4 – 2 

  = 2

 m4 + 
1

m4  = 2 

x + y = 12 xy = 27 (x – y)2 x2 + y2

x + y = 12 xy = 27

 (x – y)2  = (x + y)2 – 4xy 

   = (12)2 – 4. 27 [  

144 – 108 = 36 (Ans.) 

x2 + y2  = (x + y)2 – 2xy = (12)2 – 2.27 [

=144 – 54 = 90 (Ans.) 

a + b = 13 a – b = 3 2a2 + 2b2 ab 

a + b = 13 a – b = 3

  2a2 + 2b2 = (a + b)2 + (a – b)2 

   = (13)2 + (3)2     

169 + 9 = 178 (Ans.) 

  ab = ( )
a + b

2

2

 – ( )
a – b

2

2

  

   = ( )
13

2

2
 – ( )

3

2

2 
 

   =
169

4
 – 

9

4
 = 

169 – 9

4
  = 

160

4
  = 40 (Ans.) 

(5p – 3q)(p + 7q) 

ab = ( ) 
a + b

2

2

 – ( ) 
a – b

2

2

 

       (5p – 3q)(p + 7q) = ( ) 
5p – 3q + p + 7q

2

2

 – ( ) 
5p – 3q – p – 7q

2

2

 

  = ( ) 
6p + 4q

2

2

 – ( ) 
4p – 10q

2

2

 

  = { }
2(3p + 2q)

2

2

− 






2(2p − 5q)

2

2

 

  = (3p + 2q)2 – (2p – 5q)2 (Ans.) 

(6a + 9b) (7b – 8a) 

  xy = ( )
x + y

2

2

 – ( )
x – y

2

2

 

  (6a + 9b) (7b – 8a) =  ( )
6a + 9b + 7b – 8a

2

2

  –  ( )
6a + 9b – 7b + 8a

2

2

   

  = ( )
– 2a + 16b

2

2

  – ( )
14a + 2b

2

2

  

   = 






2( )– a + 8b

2

2

 – 






2( )7a + b

2

2

  

   = (8b – a)2 – (b + 7a)2 (Ans.) 

(3x + 5y) (7x – 5y) 

ab = ( )
a + b

2

2

 – ( )
a – b

2

2

  

  (3x + 5y) (7x – 5y) 

  = ( )
3x + 5y + 7x – 5y

2

2

 − ( )
3x + 5y – 7x + 5y

2

2

 

 = ( )
10x

2

2

 – ( )
– 4x +10y

 2

2

 = (5x)2 – { }
 – 2(2x – 5y)

2

2

 

 = (5x)2 – (2x – 5y)2 (Ans.) 

 (5x + 13) (5x – 13)  

 ab  = ( )
a + b

2

2

 – ( )
a – b

2

2

  

  (5x + 13)(5x – 13) 

  = ( )
5x + 13 +   5x – 13

2

2

− 



5x + 13 −   5x + 13

2

 
2

 

 = ( )
10x

2

2

− ( )
26

2

2

= (5x)2 − (13)2 (Ans.) 

a b, a > b

12 32



(2x + 3) (2x – 7) 

2a2 + 2b2

(a + 2b)2 – 5b2 = 176 

(2x + 3)(2x − 7) 

 = (2x)2 + {3 + (− 7)}2x + 3(− 7)  

[ (x + a)(x + b) = x2 + (a + b)x + ab]

= 4x2 + (3 − 7) 2x − 21 

 = 4x2 + (− 4) 2x − 21 = 4x2 − 8x − 21 (Ans.) 

a + b = 12 ab = 32

 2a2 + 2b2 = 2(a2 + b2) 

  = 2{(a + b)2 − 2ab} 

  = 2{122 − (2  32)}

= 2(144 − 64) = 2  80 = 160 (Ans.) 

a + b = 12 ab = 32 

 (a − b)2 = (a + b)2 − 4ab 

   = {122 − (4  32)} = 144 − 128 = 16 

  a − b = 16 = 4 [ a  b] 

(a + 2b)2 − 5b2 

  = a2 + 2  a  2b + (2b)2 − 5b2 

  = a2 + 4ab + 4b2 − 5b2 

  = a2 − b2 + 4ab 

  = (a − b) (a + b) + 4ab 

  = 4  12 + 4  32 = 48 + 128 = 176 = 

 (a + 2b)2 − 5b2 = 176  

  eûwbe©vPwb Ask   

gv÷ vi  †UªBbvi  c¨v‡bj  KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl Yc~e©K cÖYxZ A wZwi ³  enywbe©vPwb cÖ‡kœvËi  

 4.1 : exRMwYZxq m~Îvewj  †evW© eB, c„ôv 47 − 53 

  
 x + y = 6 x − y = 4 4xy

5 13 20 52 

 x2 – 2 

y2 3 2x
1

x2  

 a + 
1

a
 = 5 

a

a2 + a + 1
 = 

1

5

1

6

1

7
2  

 x + y = 3 x – y = 1  x2 + y2 = ?

5 3 2 1 

 x + 
1

x
 = 2 x4 − 

1

x4 ?

0 2 14 16  

 – 2x – y 

4x2 + 2xy + y2 4x2 – 2xy – y2 

– 4x2 – 4xy −y2 4x2 + 4xy + y2  

 ( )2a + 
2

a

2

= 12 a2 + 
1

a2 

2 3 3  3 1  

 x2 +
1

x2 = 2  x + 
1

x
   

2 3 5 7  

 a + b = 12 ab = 27 (a −b) 

 

4 6 8 12  

 (x + 4) (x − 4) =  

x2 + 16 x2 − 16 x2 + 64 x2 + 81  

 (− a − b)  

a2 + 2ab + b2 a2 − 2ab + b2 

− a2 + 2ab − b2 a2 − 2ab − b2  

 x = 3 − 
1

x
  x2 + 

1

x2   

7 9 11 13  

 (x − y)2 = 0, xy = 4 x + y)2 =  

0 2 6 16  

 
1

4
 {(a + b)

2
 − (a – b)

2
} =  

4ab 2ab ab
1

2
 ab  

 x = –3 (x + 3) (x2 – 3x + 9) 

 

3 9 16 0  

 a2 – b2 = 5/2, a + b = 
1

2
  a – b =  

3 4 5 6  

 a – 
1

a
 = 5 ( )a + 

1

a

2

 

 

29 30 32 36  

 x = 7 x2 + 6x2 + 12x + 1

242 422 622 722 

 4ab + a2

b2 −4b2 −4ab 4ab 

 9a2 + 12ab + 2b2

2a2 a2 + b2 2b2 4ab 

 a2 + b2



 ............................................    ..............................................

(a + b)2 − 4ab (a − b)2 + 4ab 

(a + b)2 + (a− b)2

2

(a + b)2 − (a − b)2

2
 

 − x − 2y

− x2 + 4xy + 4y2 x2 + 4xy + 4y2 

x2 − 4xy + 4y2 − x2 + 4xy − 4y2  

 x − 
1

x
 = 4 x2 + 

1

x2

0 18 20 22  

 a a 3

a + (−a) = 3 a − 
1

a
 = 3 

a2 + a = 3 a2 + 1 = 3a  

 a + b = 5 a − b = 7 a2 + b2

12 6 12 35 

  (x − y)2 = 0  xy = 4  x + y

3 4 7 16 

 a + b = 10  a − b = 6  a2 − b2

60 68 77 99 

 a2 − b2 = (a + b) ( a − b) = 10  6 = 60 

 x − 
1

x
 = 4  ( ) x + 

1

x

2

16 20 22 24 

 ( )x + 
1

x

2

 = ( )x − 
1

x

2

 + 4.x.
1

x
  = (4)2 + 4 = 16 + 4 = 20 

 2x − 5

4x2 + 20x + 25 4x2 − 20x + 25 

4x2 + 20x + 24 4x2 − 25   

 a + b = 12  ab = 27  a − b

6 12 4 8 

 25

525 625 655 675 

 (25)2 = (20 + 5)2 = (20)2 + 2  20  5 + (5)2 

  = 400 + 200 + 25 = 625 

 a + b = 3 a − b = 2 a2 − b2 

 

6 5 6 5 

 (a − b + c) 

a2 + b2 + c2 + 2ab + 2bc + 2ca 

a2 − b2 + c2 + 2ab − 2bc − 2ca

a2 − b2 + c2 − 2ab − 2bc + 2ca

a2 + b2 + c2 − 2ab − 2bc + 2ca  

 a = 
1

2
 (2a + 1) (4a2 − 2a + 1)

0 1 2 3 

 a + b = 3, a − b = 5 a2 − b2

4 1 8  15 

 a + b = 6 ab = 8 a2 + b2 = ?

 

8 16 20 36 

 a2 + b2 = (a + b)2 − 2ab = 62 − 2  8 = 36 − 16 = 20  

 x = 
1

2
 8x3 − 12x2 + 6x − 1

0 1 2 4 

 ( )x − 
1

x
 

x2 − 2x2 + 
1

x2 x2 + 2 + 
1

x2

x2 + 2 + 
1

x
 x2 − 2 + 

1

x2 

 x − 
1

x
 = 5 ( )x + 

1

x

2

25 29 27 23 

 x + y = 4 x − y = 2 x y

(3, 1) (1, 3) (− 3, 1) (3, − 1) 

 x + 
1

x
 = 2 ( )x − 

1

x

2

 = 

4 2 1 0 

 a + 
1

a
 = 2 a2 + 

1

a2 

2 4 6 8 

 x + y = 4 xy = 1 x − y = ? 

3 3 2 3 3 0  

 (x −y)2 = (x + y)2 − 4xy  

  = 42 − 4  1 = 16 − 4 = 12 

             x − y = 12 = 4  3 = 2 3  

 x − 
1

x
 = 5 ( )x + 

1

x

2

 

27 29 21 23 

 ab 

(a + b)2(a − b)2  ( )
a + b

2

2

 − 



a − b

2

2

 

(a + b)2 − 2ab ( )
a + b

2

2

 + 



a − b

2

2

 

 x − 
1

x
 = 3 x2 − 

1

x2 

7 11 3 13 20 

 a2 + b2 

(a + b)2 − 2ab (a + b)2 − 4ab 

(a2 + b2)2 + 2ab (a + b)(a − b)  

 a − 
1

a
  = 2  a2 + 

1

a2  = 

6 4 2 1 

 p = b − 2c, q = a + 3c  (p + q)2



a2 + 2ab + b2 b2 − 4bc + c2

a2 + 6c + 9c2 a2 + b2 + c2 + 2ab + 2bc + 2ca 

 a + b = 11  a − b = 3   ab = 

130 260 28 56 

ab = ( )
a + b

2

2

 – ( )
a – b

2

2

 = ( )
11

2

2

 – ( )
3

2

2

  

  = 
121

4
 − 

9

4
 = 

121− 9

4
 = 

112

4
 = 28 

 a2 − b2 = 2 a − b = 1  a + b 

1 2 3 4 

 a2 – b2 = (a + b) (a − b)  2 = (a + b)  1  a + b = 2 

 P + 
1

P
  = 4  P2 + 

1

P2   

18 16 14 12  

 m + 
1

m
 = 2 m4 + 

1

m4 = 

1 2 3 4  

  
 H− R = 12 HR = 27  

 i. (H + R)2 = 36 ii. H2 + R2 = 90 

 iii. 2H2 + 2R2 = 170 

 

 i  ii i  iii    ii  iii     i, ii  iii  

 x2 + 2x + 1 = 0  

 i. x2 + 
1

x2 = 2 ii. x5 + 
1

x5 = – 2 

 iii. x8 – 
1

x8 = 0 

 

 i ii  iii i, ii  iii  

 a + 
1

a
 = 2

 i.
a4 + 1

a2   = 2 ii. a4 − 2a2 + 1 = 0 iii. a2 + 
1

a2 = 2

i ii ii iii i iii i, ii iii 

 a + 
1

a
 = 2 −

i. a2 + 
1

a2 = 2 ii. a2 + 
1

a2 = a4 + 
1

a4 iii. a2 + 
1

a2 = a3 + 
1

a3 

 

i  ii ii  iii i  iii i, ii  iii  

 x = 3 + 2 2 −

i. x + 
1

x
 = 6 ii. x2 + 

1

x2 = 34 iii. x3 + 
1

x3 = 150 

 

i  ii ii  iii i  iii i, ii  iii  

 x + 
1

x
 = 5 

i. x2 + 
1

x2 = 23 ii. ( )x − 
1

x

2

 = 21 iii. 2( )x + 
1

x
 = 10 

 

i  ii i  iii ii  iii i, ii  iii  

 9x2 + 25y2 

i. − 30xy ii. 30xy iii. 450xy 

 

i  ii i  iii  ii  iii i, ii  iii 

 a − b = 7 ab = 5

i. (a + b)2 = 69 ii. a2 + b2 = 59  iii. a2 − b2 = 35 

 

i  ii i  iii  ii  iii i, ii  iii 

  

a + b = 6, ab = 8, a > b. 

 

 a – b = 

2 5  2 5 2  2  

 a2 – b2 

 2 13  2 5  12 12  

x−
1

x
 = 6   

 



x + 

1

x

2

  

36 38 40 42  

 x2 + 
1

 x2  =  

36 38 40 44 

 x4 + 
1

 x4    

1442 1444 1446 1450  



a − 
1

a
 = 4

 a2 + 
1

a2 

13 18 20 22  

 a + 
1

a
 

2 5 3 5 4 5 6 5  

 a2 − 
1

a2 

16 5 12 5 8 5 4 5  

 a2 − 
1

a2 = ( )a – 
1

a
 ( )a + 

1

a
 = 4  2 5 = 8 5


a + b = 5, a − b = 3  

 a2 + b2

34 15 16 17 

 ab

4 8 16 32  

 a2 − b2

25 9 15 8 


x + y + z  

 
x2+y2+z2 x2+ y2+ z2+ 2xy+ 2yz+2zx



 ............................................    ..............................................

x2+y2+z2−2xy−2yz − 2zx x2+y2 +z2−x−y−z 

  (x + y − z)  

x2 + 2xy + y2 x2+ 2xy + y2− z2

x2+y2−z2 x2 − y2 − z2 

  5  xy + yz + zx = 10  

x2 + y2 + z2

25 20 10 5 
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 (3x − 7)(7 + 3x) 

 

3x2 − 49 (3x)2 − (49)2

9x2 − 7 9x2 − 49  

 x2 – 8x – 3

 

19 13 7 3  

 x2 + 
1

x2 = 2 x – 
1

x
  

–2 0 2 4 

x2 + 
1

x2 = 2  ( )x – 
1

x

2

 + 2.x.
1

x
 = 2  

( )x – 
1

x

2

 = 2 – 2  x – 
1

x
 = 0 

 a + b = 6 a – b = 4 4ab-  
  

7 10 26 52 

20

4ab = (a + b)2 – (a – b)2 = 62 – 42 = 36 – 16 = 20

 p + 
1

p
 = 2 ( )p – 

1

p

2

  

0 1 2 4 

 ( )p – 
1

p

2

 = ( )p + 
1

p

2

 – 4. P.
1

P
 = 22 – 4 = 4 – 4 = 0 

 x2 + 
1

x2 = 1 x + 
1

x
  

2 3 2  3  

 x2 + 
1

x2 = 1 

  ( )x + 
1

x

2

 – 2. x . 
1

x
 = 1  ( )x + 

1

x

2

 – 2 = 1 

  ( )x + 
1

x

2

 = 2 + 1   x + 
1

x
 = 3 

 x = p + 
1

p
 , y = p – 

1

p
 (x + y)2 =  

2p 4p 2p2 4p2  

x + y = ( )p + 
1

p
 + ( )p – 

1

p
 = p + 

1

p
 + p – 

1

p
 = 2p 

  (x + y)2 = (2p)2 = 4p2   

 a4 + 
1

a4 = 119 a2 + 
1

a2 =  

11 119 13 19  

a4 + 
1

a4 = 119 

  (a2)
2
 + ( )

1

a2

2

= 119 ( )a2 + 
1

a2

2

 – 2.a2.
1

a2 = 119 

  ( )a2 + 
1

a2

2

 = 121  a2 + 
1

a2 = 11 

 a + 
1

a
 = 4 ( )a – 

1

a

2

  

8 12 16 20  

( )a − 
1

a

2

 = ( )a + 
1

a

2

 − 4a.
1

a
 = (4)2 − 4 = 16 − 4 = 12 

 x + 
1

x
 = 2 x – 

1

x
  

 0 1 2 3  

( )x − 
1

x

2

 = ( )x + 
1

x

2

 − 4x.
1

x
 = 22 − 4 = 4 − 4 = 0 

   x − 
1

x
 = 0 

 a + b = 7 a – b = 3 a2 + b2 

 

20 29 40 58  

a2 + b2 = 
(a + b)2 + (a − b)2

2
 = 

72 + 32

2
 = 

49 + 9

2
 = 

58

2
 = 29 

 – a – b  

– a2 – 2ab – b2 a2 – 2ab + b2 

a2 + 2ab + b2 a2 – 2ab – b2  

(−a − b)  = (−a − b)2 

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

 (y + 4)(y + 2) 

 

(y + 3)2 – 1 (y + 4)2 – 1 

(y + 2)2 – 1 (x – 3)2 – 1  

(y + 4) (y + 2) 

  = ( )
y + 4 + y + 2

2

2

 − ( )y + 4 − y − 2

2

2

 

  = ( )
2y + 6

2
2

 − ( )
2

2
2

 = { }
2(y + 3)

2
2

 − 1 = (y + 3)2 − 1 

 x – 
1

x
 = 6 ( )x + 

1

x

2

  

32 38 40 44  

( )x + 
1

x

2

 = ( )x − 
1

x

2

 + 4x . 
1

x
 = (6)2 + 4 = 36 + 4 = 40 

 x + 2y 

x2 + 2xy + y2 x2 + 4xy + 4y2

x2 + 2xy + 4y2 x2 + xy + y2  

 (x + 2y)2  

  = x2 + 2.x.2y + (2y)2 = x2 + 4xy + 4y2 

 a + b = 5, a – b = 4 a2 – b2 =  

9 10 15 20  

 a2 − b2 = (a + b) (a − b) = 5  4 = 20 

 2x + 
2

x
 = 4 x2 + 

1

x2 = 



0 2 6 8  

 2x + 
2

x
 = 4   2( )x + 

1

x
 = 4   x + 

1

x
 = 2 

  x2 + 
1

x2
 = ( )x + 

1

x
2 − 2.x .

1

x
  = 22 − 2  = 2 

 a + 
1

a
 = 3 a2 + 

1

a2 

5 7 11 13 

 a2 + 
1

a2 = ( )a + 
1

a

2

 − 2.a. 
1

a
 = 32 − 2 = 9 − 2 = 7 

 (x + 6) (x + 4) 

x2 – 62 x2 – 42

(x)2 – (10)2 (x + 5)2 – (1)2  

 m – 
1

m
 = 6 m2 + 

1

m2 

32 34 38 40  

 m2 + 
1

m2 = ( )m − 
1

m

2

 + 2.m. 
1

m
 

  = 62 + 2 = 36 + 2 = 38 

 a – b = 5 ab = 3 a2 + b2 

13 19 31 37 

 (x – 3y) 

x2 + 6xy + 9y2 x2 – 6xy + 9y2

x2 + 6xy – 9y2 x2 – 6xy – 9y2  

 a2 – 1 = 5a a2 + 
1

a2 

21 23 25 27 

 a + b – c 

a2 + b2 + c2 a2 + b2 – c2 + 2ab – 2bc – 2ca

a2 + b2 + c2 – 2ab – 2bc – 2ca a2 + b2 + c2 + 2ab – 2bc – 2ca  

 x + 
1

x
 = 2 x2 + 

1

x2 

2 4 6 8 

 52

2704 2504 2496 2284  

 52 = 50 + 2 

(50 + 2)2 = 502 +2.50.2 + 22 = 2500 + 200 + 4 = 2704 

  (x + 7) (x − 8)

x2 − x − 56 x2 − 15x + 56 

x2 + 15x − 56 x2 − x + 56  

 x = 
3

4
 

4x + 3 = 0 4x + 3 = 4

4x − 6 = 0 4x − 3 = 0   

 a + b = 5 ab = 10 a2 + b2 

65 45 20 5  

 a + b = 13 a − b = 3 ab 

178 160 40 39  

 x + y = 2 x2 + y2 = 4 xy

0 2 4 8  

 a − 
1

a
  = 4 a2 + 

1

a2 

12 14 16 18  

 ( )5a + 
1

2a

2

 = 

25a2 + 20a + 
1

4a2 5a2 + 
1

4a2  

25a2 + 
1

4a2  + 5 10a2 + 10ab + 
1

4b2   

 A B AB

( )
A + B

2

2

 − 



A − B

2

2

( )
A + B

2

2





A − B

2

2

 

(A + B)2 − 4AB (A − B)2 + 4AB  

 m − n = 4 mn = 3 (m + n)
2

4 16 28 82 

 (m + n)2 = (m – n)2 + 4mn  

  = (4)2 + 4  3 = 16 + 12 = 28

  
 p + q = 7 pq = 2  

 i. p2 + q2 = 7 41 ii. p2 − q2 = 45

 iii. p3 − q3 = 45 41 

 

  i  ii  i  iii  ii  iii  i, ii  iii 

 x2 + y2 = 4  x + y = 2 ⎯  

i. xy = 2 ii. xy = 0

iii. (x – y)2 = 4 

i ii ii iii  i iii i, ii iii  

x2 + y2 = 4 x + y = 2 

 (x + y)2 = 4 x2 + y2 + 2xy = 4  4 + 2xy = 4

xy = 
4 − 4

2
 = 0 

 (i) xy  2          (ii) xy = 0 

 (iii) (x − y)2 = x2 + y2 − 2xy = 4 − 0 = 4 

 x + y = 5 x – y = 3 

 i.    x2 – y2 = 15 ii. x2 + y2 = 17 

iii. xy = 34

i ii i iii ii iii i, ii iii  

 a + b = 13  a − b = 3 −

 i. a2 − b2 = 39 ii. 2(a2 + b2) = 178   iii. 4ab = 160

i ii i iii ii iii i, ii iii  

 i. a2 − b2 = (a + b)(a − b) = 13  3 = 39; 

ii. 2(a2 + b2) = (a + b)2 + (a − b)2 = (13)2 + 32 

  = 169 + 9 = 178; 

iii. 4ab = (a + b)2 − (a − b)2 = (13)2 − 32 

  = 169 − 9 = 160 ;  

  

x2 − 3x + 1 = 0.  

 ( )x − 
1

x
 

5 7 5 7 



 ............................................    ..............................................

 x2 – 
1

x2  

3 5 7 9 

3x + 2y = 8, 3x − 2y = 4  

 9x2+ 4y2 

16 24 40 100 

9x2 + 4y2 = 
2(9x2 + 4y2)

2
 = 

2{ }(3x)2 + (2y)2

2
 

   = 
(3x + 2y)2 + (3x – 2y)2

2
 = 

82 + 42

2
 

   = 
64 + 16

2
 = 40

 xy  

2 6 12 24 

 3x + 2y = 8 
 3x – 2y = 4 

(+) 6x = 12 

 x = 2 

 xy = 2  1 = 2 

3x + 2y =  8 

 3x – 2y =  4 

 (–) (+) (–) 

(–) 4y = 4 

 y = 1

x + y = 10 x – y = 6    

 2x2 + 2y2  

64 128 136 272  

 xy  

136 64 36 16  

a2 – 5a + 1 = 0  

 a + 
1

a
  

5 1 –1 –5  

 a – 
1

a
  

29 27 23 21  


x2 – 4x + 1 = 0  

 ( )x – 
1

x

2

 

0 2 3 12 20  

x2 − 4x + 1 = 0 
x2

x
 + 

1

x
 = 

4x

x
  x + 

1

x
 = 4 

 ( )x − 
1

x

2

 = ( )x + 
1

x

2

 − 4x
1

x
 = (4)2 − 4 = 16 − 4 = 12 

 x4 + 
1

x4 =  

7 9 34 194  

x4 + 
1

x4 = (x2)2 + ( )
1

x2

2

 

  = ( )x2 + 
1

x2

2

 − 2x2
1

x2 = { }( )x + 
1

x

2

 − 2x 
1

x

2

 − 

2 

  = {(4)2 − 2}2 − 2 = (14)2 − 2 = 194 



x – 
1

x
 = 5.

 ( )x + 
1

x

2

  

21 23 25 29  

x – 
1

x
 = 5 

 ( )x + 
1

x

2

 = ( )x – 
1

x

2

 + 4x . 
1

x
 = (5)2 + 4 = 25 + 4 = 29 

 x2 + 
1

x2  

10 23 25 27  

x2 + 
1

x2 =  ( )x – 
1

x

2

 + 2. x. 
1

x
 = (5)2 + 2 = 25 + 2 = 27 

p + q = 3, pq = 1.  

 p2 + q2  

5 7 11 13  

p2 + q2 = (p + q)2 − 2pq = 32 − 2  1 = 9 − 2 = 7 

 p – q  

5 7 13 5  

p − q = (p + q)2 − 4pq = 32 − 4  1 

  = 9 − 4 = 5 


a + b = 4, a – b = 2.  

 4ab = ? 

6 10 12 20  

4ab = (a + b)2 − (a − b)2 = 42 − 22 = 16 − 4 = 12 

 2(a2 + b2) = ? 

6 10 12 20  

2(a2 + b2) = (a + b)2 + (a − b)2 = 42 + 22 = 16 + 4 = 20 



a + b = 4 a – b = 2 

 a2 + b2 

20 12 10 6 

 ab 

3 10 16 20 



a + b = 3, ab = 1 −

 a2 + b2 

11 5 7 13 

 (a − b)

5 5 13 7 



x − 
1

x
  = 4   

 ( )x + 
1

x

2

 = 

2 5 14 18 20  

 x2 + 
1

x2 

12 14 18 20  

 



  m„Rbkxj Ask   

gv÷ vi  †UªBbvi  c¨v‡bj - KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl ‡Y cÖYxZ A wZwi ³  m„Rbkxj  cÖkœ I  mgvavb 

 


p + q = 12 p − q = 2. 

p2 − q2 

8pq(p2 + q2) 

p6 − q6 

 39bs cÖ‡kœi mgvavb  

p + q = 12  p − q = 2 

= p2 − q2 = (p + q) (p − q)  

   = 12  2 = 24 (Ans.) 

= 8pq (p2 + q2) = 4pq  2(p2 + q2) 

 = {( p + q)2 −(p − q)2}{(p + q)2 + (p − q)2} 

 = {(12)2 −(2)2}{(12)2 + (2)2}   

 = (144−4) (144 + 4) 

 = 4(36 −1)  148 = 140  148 = 20720 (Ans.) 

p + q = 12 

 (p + q)2 = 144 

 (p −q)2 + 4pq = 144 

 22 + 4pq= 144 [ p − q = 2] 

 pq = 144−4 =35 

= p6 − q6 = (p3)2 − (q3)2 

 = (p3 + q3) (p3 − q3) 

 = {( p + q)3 − 3pq (p + q)} {( p − q)3 + 3pq (p − q)} 

 = { 123 − 3  35  12} {23 + 3  35  2}  

 = {1728 − 1260} { 8 + 210} = 468  218 = 102024  (Ans.) 



a + 
1

a
 , a2 + 

1

a2 , a
4 + 

1

a4   a > 0 

  

a + 
1

a
 = 3 a − 

1

a
  

a + 
1

a
 = 2  

a − 
1

a
 = m = m4 + 4m2 + 2

 40bs cÖ‡kœi mgvavb  

a + 
1

a
 = 3  ( )a + 

1

a

2

 = (3)2 

( )a − 
1

a

2

 + 4. a. 
1

a
 = 9 

( )a −
1

a

2

 + 4 = 9  

( )a −
1

a

2

 = 5  

 a − 
1

a
  = 5  

  a − 
1

a
 = 5  

 a + 
1

a
 = 2  

( ) a + 
1

a

2

 = (2)2  a2 +  
1

a2  + 2 = 4  

a2 + 
1

a2 = 4 − 2  

a2 + 
1

a2 = 2  

 = 2 

= a4 + 
1

a4  = (a2)2 + ( )
1

a2

2

  

= ( )a2 + 
1

a2

2

  − 2.a2.
1

a2  = 22 − 2 = 2 

a − 
1

a
 = m    ( ) a − 

1

 a

2

 = (m)2       

a2 + 
1

a2 − 2 = m2 a2 + 
1

a2 
 = m2 + 2  

( )a2 + 
1

a2

2

 = (m2 + 2)2        

a4 + 
1

a4 + 2 = m4 + 4m2 + 4 

 a4 + 
1

a4 = m4 + 4m2 + 4 − 2  

 = m4 + 4m2 + 2  
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x2 − 5x + 1 = 0, x

p2 + p − 1

( )x2 − 
1

x2

2

( )x2 + 
1

x2  ( )x3 − 
1

x3  = 12



 ............................................    ..............................................

 4 bs cÖ‡kœi mgvavb  
 (P2 + P − 1) (P2 + P − 1)2 

    = { }P2 + ( )P − 1
2
  

 = ( )P
2 2

 + 2.P2 (P − 1) + (P − 1)2 

 = P4 + 2P3 − 2P2 + P2 − 2P + 1 

 = P4 + 2P3 − P2 − 2P + 1. (Ans.) 

 x2 − 5 x + 1 = 0 x 

x2 + 1 = 5 x 

 
x2 + 1

 x
 = 

5 x

x
  

 x + 
1

x
 = 5 

( )x − 
1

x

2

 = ( )x + 
1

x

2

 − 4.x.
1

x
 

 ( )x − 
1

x

2

 = ( )5
2

 − 4 

 ( )x − 
1

x

2

 = 5 − 4 

 x − 
1

x
 = 1  [x > 0] 

( )x2 − 
1

x2

2

 

  = 






( )x + 

1

x
 ( )x − 

1

x

2

 

  = ( )5
2

 (1)2 = 5.1 = 5 (Ans.)

 x + 
1

x
 = 5 x − 

1

x
 = 1 

( )x2 + 
1

x2 ( )x3 – 
1

x3  

  = 






( )x + 

1

x

2
− 2.x. 

1

x
 






( )x − 

1

x

3 
+ 3.x.

1

x
 ( )x− 

1

x
 

  = { }( 5)
2
 − 2  { }(1)3 + 3.1.1   

  = (5 − 2) (1 + 3) 

  = 3  4 = 12 = 

 ( )x2 + 
1

x2 ( )x3 – 
1

x3  = 12 



p2 – 2p – 1 = 0

( )p – 
1

p
  

( )p2 + 
1

p2 ( )p3 + 
1

p3  

p8 – 34p4 + 1 = 0.

 4bs cÖ‡kœi mgvavb  

 p2 − 2p − 1 = 0

p2 − 1 = 2p 

p2

p
 − 

1

p
 = 

2p

p
   p

 p − 
1

p
 = 2 (Ans.) 

 p − 
1

p
 = 2 

( )P + 
1

P

2

 = ( )P − 
1

P

2

 + 4P 
1

P
 

 p + 
1

p
 = ( )p − 

1

p

2

 + 4p . 
1

p
 

  = 22 + 4  = 4 + 4 = 8 = 4  2 = 2 2 

 ( )p2 + 
1

p2  ( )p3 + 
1

p3  

 = 








( )p + 
1

p

2

 − 2p . 
1

p
 








( )p + 
1

p

3

 − 3p . 
1

p
 ( )p + 

1

p
 

 = {(2 2)2 − 2} {(2 2)3 − 3.2 2}    

 = (4  2 − 2) (8  2 2 − 6 2) 

 = (8 − 2) (16 2 − 6 2) 

 = 6  10 2 = 60 2 (Ans.) 

 p + 
1

p
 = 2 2

( )p + 
1

p

2

 = (2 2)2 

p2 + 2p . 
1

p
 + ( )

1

p

2

 = 8 

p2 + 2 + 
1

p2 = 8 

p2 + 
1

p2 = 8 − 2 

( )p2 + 
1

p2

2

 = 62  

p4 + 2.p2.
1

p2 + 
1

p4 = 36 

p4 + 2 + 
1

p4 = 36 

p4 + 
1

p4 = 36 − 2 

p4 + 
1

p4 = 34 

p8 + 1

p4  = 34  

 p8 − 34p4 + 1 = 0  

AwZwi ³  Abykxj ‡bi  Rb  ̈m„Rbkxj  cÖkœe v̈sK (DËi  ms‡KZmn) 

 


a = 4, b = 6  c = 3 

4a2b2 − 16ab2c + 16b2c2

(2a + 3b)2 − 2(2a + 3b) (3b − a) + (3b − a)2 = 

(2a − 4b + 7c)2 + (2a + 4b + 7c)2 − 2(2a − 4b + 7c) 

(2a + 4b + 7c) = 

576 ; 144; 2304. 



m + n, m − n, 4m − 3n, 8m + 5n



m + n = 10, m − n = 8  m2 + n2

 

82 ; 32m2 − 4mn − 15n2 ;  

(6m + n)2 − (2m + 4n)2 

†evW© eB‡qi  Abykxj bg~j K Kv‡Ri  mgvavb 

2a + 5b 

4x − 7 

a + b = 7 ab = 9 a2 + b2

x − y = 5 xy = 6 (x + y)2 
 

2a + 5b = (2a + 5b)
2 = (2a)

2
 + 2  2a 5b + (5b)

2
 

  = 4a2 + 20ab + 25b2  

4x − 7 = 4x − 7)
2 = (4x)

2
 − 2  4x  7 + (7)

2
 

  = 16x2 − 56x + 49  

a + b = 7 ab = 9 

a2 + b2 = (a + b)2 − 2ab 

 = (7)2 − 2  9  = 49 − 18 = 31 

x − y = 5 xy = 6 

 x + y)2 = (x − y)2 + 4xy 

 = (5)2 + 4  6 = 25 + 24 = 49

(5x + 7y) (5x − 7y) 

(x + 10) (x – 14)

  (4x − 3y)  (6x + 5y) 

 (5x + 7y) (5x −7y) 

   = (5x)2 – (7y)2 = 25x2 − 49y2  

 = (x +10) (x –14) 

   = (x +10) {x + (–14)} 

   = x2 + (10 –14) x + 10  ( –14) 

   = x2 – 4x –140 

4x − 3y = a 6x + 5y = b 

  ab 

ab =( )
a + b

2

2

− 



a − b

2

2

 

 (4x −3y) (6x + 5y) = 



4x − 3y + 6x + 5y

2

2  

− ( )4x − 3y − 6x − 5y

2

2

 

 

    = ( )
10x + 2y

2

2

− 



− 2x − 8y

2

2

 

    = { }
2(5x + y)

2

2

− 






− 2(x + 4y)

2

2

 

    = (5x + y)2 − (x + 4y)2 

ax + by + c

4x + 5y − 7z 

  

 ax + by + c (ax + by + c)2 = {ax + (by + c)}2 

 = (ax)2 + 2.ax.(by + c) + (by + c)2 

 = a2x2 + 2ax(by + c) + (by)2 + 2.by.c + (c)2 

 = a2x2 + 2abxy + 2acx + b2y2 + 2bcy + c2 

 = a2x2 + b2y2 + c2 + 2abxy + 2bcy + 2acx 

4x + 5y − 7z 

(4x + 5y − 7z)2 = {4x + (5y − 7z)}2 

 = (4x)2 + 2.4x.(5y − 7z) + (5y − 7z)2 

 = 16x2 + 8x(5y − 7z) + (5y)2 − 2.5y.7z + (7z)2 

 = 16x2 + 40xy − 56xz + 25y2 − 70yz + 49z2 

 = 16x2 + 25y2 + 49z2 + 40xy – 70yz − 56xz  

enywbe©vPwb mv‡RkÝ 
  

m„Rbkxj  mv‡RkÝ 
  

 



 ............................................    ..............................................









 

Aä v‡qi  Myi yZ¡c~Y© kãmg~n 

◼

◼

◼

◼

◼

◼

◼

◼

m~Î vewj  

◼ (a + b)3 = a3+ 3a2b + 3ab2 + b3 

   = a3 + b3 + 3ab(a + b)  

◼ (a – b)3 = a3 – 3a2b + 3ab2 – b3 

   = a3 – b3 – 3ab (a – b)  

◼ a3 + b3 = (a + b) (a2 – ab + b2)  

◼  a3 – b3 = (a – b) (a2 + ab + b2)  

◼ a3 + b3 = (a + b)3 – 3ab (a + b)  

◼ a3 – b3  (a – b)3 + 3ab (a – b) 

(a + b)3 = a3+ 3a2b + 3ab2 + b3 

 (a + b)3 = a3+ b3 + 3ab (a + b) 

  a3 + b3 = (a+ b)3 − 3ab (a + b) 

(a – b)3 = a3 – 3a2b + 3ab2 – b3 

 (a − b)3 = a3− b3 − 3ab (a − b) 

  a3 − b3 = (a − b)3 + 3ab (a − b) 

a3 + b3 = (a + b)3 − 3ab (a + b) 

  = (a + b){(a + b)2 − 3ab} 

  = (a + b)(a2 + 2ab − 3ab + b2) 

a3 + b3 = (a + b) (a2 – ab + b2) 

a3 − b3 = (a − b)3 + 3ab (a − b) 

  = (a − b){(a − b)2 + 3ab} 

  = (a − b)(a2 − 2ab + 3ab + b2) 

a3 − b3 = (a −b) (a2 + ab + b2)   

 

  

 

 

†evW© eB‡qi  Abykxj bxi  cÖ‡kœi  mgvavb 

3x + y 

(3x + y)3 

  = (3x)3 + 3. (3x)2.y + 3. 3x. y2 + y3 

   27x3 + 3.9x2.y + 9xy2 + y3  

27x3 + 27x2y + 9xy2 + y3 (Ans.) 

x2 + y  

  (x2 + y)3  

  = (x2)3 + 3.(x2)2.y + 3.x2.y2 + y3 

  = x6 + 3x4y + 3x2y2 + y3 (Ans.) 



 ....................................................   ................................................... 

5p + 2q 

5p + 2q)3 

  = (5p)3 + 3  (5p)2  2q + 3  5p  (2q)2 + (2q)3 

  = 125p3 + 3  25p2  2q + 15p  4q2 + 8q3 

  = 125p3 + 150p2q + 60pq2 + 8q3 (Ans.) 

a2b + c2d 

(a2b + c2d)
3
 

  = (a2b)3 + 3  (a2b)2  (c2d) + 3  (a2b)  (c2d)2 + (c2d)3 

  = a6b3 + 3a4b2c2d + 3a2bc4d2 + c6d3 (Ans.) 

6p – 7 

6p – 7)
3
 

   (6p)3 – 3  (6p)2  7 + 3  6p  (7)2 – (7)3 

   216p3 – 3  36p2  7 + 3  6p  49 – 343 

   216p3 – 756p2 + 882p – 343 (Ans.) 

 ax – by 

ax – by)3 

  = (ax)3 – 3  (ax)2  by + 3  ax  (by)2 – (by)3 

  = a3x3 – 3  a2x2  by + 3  ax  b2y2 – b3y3 

  = a3x3 – 3a2x2by + 3axb2y2 – b3y3 (Ans.) 

2p2 – 3r2 

2p2 – 3r2)3
 

  = (2p2)3 – 3  (2p2)2  3r2 + 3  2p2  (3r2)2 – (3r2)3 

  = 8p6 – 3  4p4  3r2 + 3  2p2  9r4 – 27r6 

  = 8p6 – 36p4r2 + 54p2r4 – 27r6 (Ans.) 

x3 + 2 

 (x3 + 2)3  

  = (x3)3 + 3  (x3)2   2 + 3  x3  (2)2  + (2)3 

  = x9 +  6  x6 + 3  x3  4 + 8 

  = x9 + 6x6 + 12x3 + 8 (Ans.) 

2m + 3n – 5p 

2m + 3n – 5p)3 

  = { }(2m + 3n) – 5p
3
 

  = (2m + 3n)3 – 3  (2m + 3n)2  (5p) + 3  (2m + 3n) 

 (5p)2 – (5p)3  

  = {(2m)3 + 3  (2m)2  3n + 3  2m  (3n)2 + (3n)3} – 

3{(2m)2 + 2  2m  3n + (3n)2}  5p + 3  (2m 

+ 3n)  25p2 – 125p3 

  = (8m3 + 3  4m2  3n + 3  2m  9n2 + 27n3) – 3(4m2  

+ 12mn + 9n2)  5p + 150mp2  + 225p2n – 125p3 

  = 8m3 + 36m2n + 54mn2 + 27n3 – 60m2p – 180mnp 

    – 135n2p + 150mp2 + 225p2n – 125p3 

  = 8m3 + 27n3 – 125p3 + 36m2n – 60m2p  + 54mn2  

    + 150mp2 – 135n2p + 225p2n – 180mnp (Ans.) 

 

x2 – y2 + z2 

(x2 – y2 + z2)3 

 = {(x2 – y2) + z2}3 

 = (x2 –  y2)3 + 3. (x2 – y2)2 . z2 + 3 (x2 – y2) . (z2)2 + (z2)3 

 = (x2)3 – 3 . (x2)2 . y2  +  3 . x2. (y2)2 – (y2)3 +  3z2  

{(x2)2 – 2 . x
2 . y

2
 +  (y2)2} +  3. (x2 – y2) . z4 + z6 

 =  x6 – 3.x4.y2 + 3.x2.y4 – y6 + 3z2  

(x4 – 2x2y2 + y4) + 3(x2 – y2). z4 + z6 

 =  x6 – 3 x4y2 + 3x2y4 – y6 + 3x4z2  

– 6x2y2z2  + 3y4z2 + 3x2z4 – 3y2z4 + z6 

 =  x6 – y6 + z6 – 3x4y2 + 3x2y4 + 3x4z2 + 3y4z2 + 3x2z4  

– 3y2z4 – 6x2y2z2 (Ans.) 

a2b2 – c2d2 

(a2b2 – c2d2)
3
 

 = (a2b2)3 – 3  (a2b2)2  (c2d2) + 3  (a2b2)  (c2d2)2 – (c2d2)
3
 

 = a6b6 – 3  a4b4  c2d2 + 3  a2b2  c4d4 – c6d6 

 = a6b6 – 3a4b4c2d2 + 3a2b2c4d4 – c6d6  (Ans.) 

a2b – b3c 

(a2b – b3c)3

 = (a2b)3 – 3  (a2b)2  (b3c) + 3  (a2b)  (b3c)2 – (b3c)3 

 = a6b3 – 3  a4b2  b3c + 3  a2b  b6c2 – b9c3 

 = a6b3 – 3a4b5c + 3a2b7c2 – b9c3 (Ans.) 

x3 – 2y3 

(x3 – 2y3)3 

 = (x3)3 – 3  (x3)2  (2y3) + 3  (x3)  (2y3)2 – (2y3)3 

 = x9 – 3  x6  2y3 + 3  x3  4y6 – 8y9 

 = x9– 6x6y3 + 12x3y6 – 8y9 (Ans.) 

11a –12b 

 (11a – 12b)3 

  = (11a)3 – 3  (11a)2  (12b) + 3 (11a)  (12b)2 – (12b)3 

  = 1331a3 – 3  121a212b + 3  11a  144b2 – 1728b3 

  = 1331a3 – 4356a2b + 4752ab2 – 1728b3 (Ans.) 

x3 + y3 

 (x3 + y3)
3 

 = (x3)
3
 + 3.(x3)

2
.(y3) + 3. x3.(y3)

2
 + (y3)

3
 

 = x9 + 3x6y3 + 3x3y6 + y9 (Ans.) 

(3x + y)3 + 3(3x + y)2(3x – y) + 3(3x + y) (3x – y)2 + (3x – y)3 

3x + y = a 3x – y = b 

  a3 + 3a2b + 3ab2 + b3 

   = (a + b)3 

   = {(3x + y) + (3x – y)}3

a b  

   = (3x + y + 3x – y)3 

   = (6x)3 = 216x3 (Ans.) 

(2p + 5q)3 + 3(2p + 5q)2(5q – 2p) + 3(2p + 5q)(5q – 2p)2 + (5q – 2p)3 

2p + 5q = a 5q – 2p = b 

a3 + 3a2b + 3ab2 + b3 = (a + b)3 

  = {(2p + 5q) + (5q – 2p)}3 

a b  

= (2p + 5q + 5q – 2p)3 

  = (10q)3 = 1000q3 (Ans.) 

(x + 2y)3 – 3(x + 2y)2 (x – 2y) + 3(x + 2y) (x – 2y)2 – (x – 2y)3 

x + 2y = a x – 2y = b 

        = a3 – 3a2b + 3ab2 – b3 

  = (a – b)3 

  = {(x + 2y) – (x – 2y)}3 a b  

  = (x + 2y – x + 2y)3 

  = (4y)3 = 64y3 (Ans.) 

(6m + 2)
3
 – 3(6m + 2)2(6m – 4) + 3(6m + 2) (6m – 4)2 – (6m – 4)

3
 



 ............................................    ..............................................

6m + 2 = a 6m – 4 = b 

  a3 – 3a2b + 3ab2 – b3 

  = (a – b)3 

  = {(6m + 2) – (6m – 4)}3 

 a b  

= (6m + 2 – 6m + 4)3 

  = (6)3 = 216 (Ans.) 

(x – y)3 + (x + y)3 + 6x (x2 – y2) 

x – y = a  x + y = b 

   a + b = x – y + x + y = 2x 

  = (x – y)3 + (x + y)3 + 6x(x2 – y2) 

   = (x – y)3 + (x + y)3 + 3.2x (x + y) (x – y) 

   = a3 + b3 + 3ab(a + b) 

   = (a + b)3 = (2x)3    [(a + b)

   = 8x3 (Ans.) 

a + b = 8 ab = 15 a3 + b3

a + b = 8 ab = 15 

   a3 + b3 = (a + b)
3
 – 3ab(a + b) 

  = (8)
3
 – 3  15  8   (a + b) ab

= 512 – 360 = 152 (Ans.) 

x + y = 2 x3 + y3 + 6xy = 8  

 x + y = 2

 = x3 + y3 + 6xy 

  = (x + y)3 – 3xy (x + y) + 6xy 

  = (2)3 – 3xy  2 + 6xy   [(x + y) ] 

  = (2)3 – 6xy + 6xy = 8 = 

 x3 + y3 + 6xy = 8  

2x + 3y = 13  xy = 6 8x3+ 27y3

 2x + 3y = 13  xy = 6

  = 8x3 + 27y3  

   = (2x)3 + (3y)3 

   = (2x + 3y)3 – 3. 2x.3y (2x + 3y) 

   = (2x + 3y)3 – 18xy (2x + 3y) 

   = (13)3 – 18.6.13 

(2x + 3y) xy  

= 2197 – 1404 = 793 (Ans.) 

p – q = 5, pq = 3 p3 – q3

p – q = 5 pq = 3 

 p3 – q3 

  = (p – q)3 + 3pq(p – q) 

  = (5)3 + 3  3  5 

(p − q) pq

= 125 + 45 = 170 (Ans.) 

x – 2y = 3 x3 – 8y3 – 18xy

x – 2y = 3 

  x3 – 8y3 – 18xy 

   = x3 – (2y)3 – 18xy 

   = (x – 2y)3 + 3  x  2y(x – 2y) – 18xy 

   = (3)3 + 6xy  3 – 18xy  

[x – 2y

   = 27 + 18xy – 18xy 

   = 27 (Ans.) 

4x – 3 = 5 64x3 – 27 – 180x = 125 

 4x − 3 = 5 

 64x3 – 27 – 180x 

  = (4x)3 – (3)
3

 – 180x 

  = (4x – 3)3 + 3  4x  3(4x – 3) – 180x 

  = (5)3 + 36x  5 – 180x  4x – 3  

  = 125 + 180x – 180x = 125  

  64x3 – 27 – 180x = 125  

a = – 3 b = 2  8a3 + 36a2b + 54ab2 + 27b3 

a = − 3 b = 2

= 8a3 + 36a2b + 54ab2 + 27b3 

  = (2a)3 + 3  (2a)2  3b + 3  (2a)  (3b)2  + (3b)3 

  = (2a + 3b)3 

  = {2.(– 3) + 3.2}3

  = (– 6 + 6)3 = (0)3 = 0 (Ans.) 

 a = 7  a3 + 6a2 + 12a + 1 

 a = 7 

 = a3 + 6a2+ 12a + 1

   = a3 + 3  a2  2 + 3  a  4 + 8 – 7  

   = (a)3 + 3  (a)2  2 + 3  a  (2)2 + (2)3 – 7 

   = (a + 2)3 – 7 = (7 + 2)3 – 7 [a ] 

   = (9)3 – 7 = 729 – 7 = 722 (Ans.) 

x = 5  x3 – 12x2 + 48x – 64 

 x = 5 

= x3 – 12x2 + 48x – 64 

  = x3 – 3.x2.4 + 3.x.16 – (4)3 

  = (x)3 – 3. (x)2 .4 + 3 . x . (4)2 – (4)3 

  = (x – 4)3 = (5 – 4)3 x ] 

  = (1)3 = 1 (Ans.) 

a2 + b2 = c2  a6 + b6 + 3a2 b2 c2 = c6  

 a2 + b2 = c2 

= a6 + b6 + 3a2b2c2  

   = (a2)3 + (b2)3 + 3a2b2c2 

   = (a2 + b2)3 – 3  a2  b2 (a2 + b2) + 3a2b2c2 

   = (c2)3 – 3a2b2  c2 + 3a2b2c2  

[(a2 + b2) ]

= c6 – 3a2b2c2 + 3a2b2c2  = c6  

 a6 + b6 + 3a2b2c2 = c6 

x + 
1

x
 = 4 x3 + 

1

x3 = 52 

  x + 
1

x
 = 4 

 x3 + 
1

x3 = (x)3 + ( )
1

x

3

 

  = ( )x + 
1

x

3

 – 3. x. 
1

x
  ( )x + 

1

x
 

  = (4)3 – 3.1.4 

64 – 12 = 52 = 

   x3 + 
1

x3 = 52  



 ....................................................   ................................................... 

a – 
1

a
 = 5 a3 – 

1

a3 

a − 
1

a
 = 5 

= a3 – 
1

a3 = ( )a – 
1

a

3

  + 3. a. 
1

a
 ( )a – 

1

a
  

  = (5)3 + 3  5 [  

= 125 + 15 = 140 (Ans.) 

(a2 + b2) (a4 – a2b2 + b4) 

= (a2 + b2)(a4 – a2b2 + b4) 

   = (a2 + b2){(a2)
2 – a2b2 + (b2)

2
} 

   = (a2)
3
 + (b2)

3 
= a6 + b6 (Ans.) 

(ax – by) (a2x2 + abxy + b2y2 ) 

= (ax – by) (a2x2 + abxy + b2y2)

   = (ax – by) {(ax)2 + ax. by + (by)2} 

   = (ax)3 – (by)3 = a3x3 – b3y3(Ans.) 

(2ab2 – 1)(4a2b4 + 2ab2 + 1) 

(2ab2 – 1)(4a2b4 + 2ab2 + 1) 

  = (2ab2 – 1){(2ab2)2 + 2ab2  1 + 12} 

  = (2ab2)
3
 – (1)3 = 8a3b6 – 1(Ans.) 

(x2 + a)(x4 – ax2 + a2) 

= (x2 + a)(x4 – ax2 + a2)

  = (x2 + a){(x2)2 – x2 . a + (a)2} 

  = (x2)3 + (a)3 = x6 + a3 (Ans.) 

(7a + 4b) (49a2 – 28ab + 16b2) 

= (7a + 4b) (49a2 – 28ab + 16b2)

  = (7a + 4b){(7a)2 – 7a  4b + (4b)2} 

  = (7a)3 + (4b)3 = 343a3 + 64b3 (Ans.)
 

(2a – 1) (4a2 + 2a + 1) (8a3 + 1) 

= (2a –1) (4a2 + 2a + 1) (8a3 + 1)

   = (2a – 1){(2a)2 + 2a  1 + (1)2} {(2a)3 + (1)3} 

   = {(2a)3 – (1)3} {(2a)3 + (1)3} 

   = (8a3 − 1) (8a3 + 1) 

   = (8a3)2 − (1)2 = 64a6 – 1(Ans.) 

(x + a)(x2 – ax + a2)(x – a)(x2 + ax + a2) 

= (x + a) (x2 – ax + a2) (x – a)(x2 + ax + a2)

  = (x + a) {(x)2 – x.a + (a)2} (x – a) 

   {(x)2 + x. a + (a)2} 

  = {(x)3 + (a)3} {(x)3– (a)3} 

  = (x3 + a3) (x3 – a3) 

  = (x3)
2
 – (a3)

2 
= x6 – a6 (Ans.) 

(5a + 3b)(25a2 – 15ab + 9b2)(125a3 – 27b3)

(5a + 3b) (25a2 – 15ab + 9b2) (125a3 – 27b3)

 = (5a + 3b) {(5a)2 – 5a  3b + (3b)2} (125a3 – 27b3) 

 = {(5a)3 + (3b)3} (125a3 – 27b3) 

 = (125a3 + 27b3) (125a3 – 27b3) 

 = (125a3)
2
 – (27b3)

2
 

 = 15625a6 – 729b6 (Ans.) 

 

  eûwbe©vPwb Ask   

gv÷ vi  †UªBbvi  c¨v‡bj  KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl Yc~e©K cÖYxZ A wZwi ³  enywbe©vPwb cÖ‡kœvËi  

 4.2 : Nbd‡ji m~Îvewj I Abywm×všÍ 

 †evW© eB, c„ôv 55 − 59 

  
 x3 + y3 = 27 x + y = 3 xy =  

−1 0 2 4  

 a3 − b3 = 37 a −b = 1 ab  

3 4 6 12 

 x − 
1

x
  = 1  x3 − 

1

x3  = 

6 7 8 4 

x3 − 
1

x3 = ( )x − 
1

x

3
  + 3. x. 

1

x
  ( )x − 

1

x
 = 13 + 3. 1. 1 = 1 + 3 = 4 

 a − b = 10  ab = 30  2(a3 − b3) =

380 400 3800 4000 

 a = 2 b = 3 a3 + 6a2b + 12ab2 + 8b2 =

512 125 −64 1 

 a + 
1

a
 = 3 a3 + 

1

a3

3 9 3 3 0  

 a3 + b3 = 9 a + b 3 ab

2 3 6 3 

 a + b = 3 ab = 2 a3 + b3

7 8 9 10 

 ( )a + 
1

a

2
= 3 a3 + 

1

a3 =  

 

1 2 8 0 

 a + b = 2 a3 + b3 + 6ab

8 9 10 12  

 a – 
1

a
 = 3 a3 – 

1

a3 =  



 ............................................    ..............................................

36 40 49 64  

 a = 2, b = – 1 a3 + 3a2b + 3ab2 + b3

0 1 2 3  

 a − b

a3 − b3 + 3ab (a − b) a3 − b3 − 3ab (a − b) 

a3 + 3a2b − 3ab2 + b3 (a − b) (a2 − ab + b2)  

 a3 − b3

(a + b)3 − 3ab(a + b) (a + b)3 − 3ab(a − b) 

(a − b)3 + 3ab(a − b) (a + b)(a2 − ab + b2)  

 a = 2, b = −1  8a3 + 36a2b + 54ab2 + 27b3

1 − 1 2 − 2  

 x − y = 1 xy = 30 x3 − y3

81 91 100 110  

 x3 − y3 = (x – y)3 + 3xy(x – y) 

  = (1)3 + 3  30  1 = 1 + 90 = 91 

 x + y = 3 x3 + y3 + 9xy

3 9 18 27  

 a = 5  a3 + 6a2 + 12a +1 

338 336 334 332  

a3  + 6a2 + 12a + 1 

  = (a)3 + 3.a2.2 + 3.a.(2)2 + (2)3 –7 

  = (a + 2)3 – 7 = (5 + 2)3 – 7 = (7)3 – 7 = 343 – 7 = 336 

 x + 
1

x
 = 3   x3 +

1

x3  + 2

3 3 2 2 + 3 3 2 

x3 + 
1

x3 + 2 =  ( )x + 
1

x

3

−3.x. 
1

x
 ( )x + 

1

x
+ 2 

  = ( 3)3 – 3 .1. 3 + 2 = 3 3 – 3 3 + 2 = 2 

 4x − 3 = 5  64x3 − 27 − 180x

125 110 75 25 

 ( )x + 
1

x

2

 = 3 x3 + 
1

x3 =  

 

 ( )3 3 + 3 ( )3 3 − 3  

  3 + 3  0   

 x = 2a − 3b a = 2, b = 1 x3  

 

3 2  1 4  

 3a − 
3

a
 = 6 a − 

1

a
  

 

3 2  4 5  

  3a − 
3

a
 =  6   3( )a − 

1

a
 = 6    a − 

1

a
 = 2 

 x + y = 3,  x − y = 2 x3 + y3 

 

18 − 9xy 18 + 9xy  
63

4
 27 + 3xy  

 (a + b)3

3 a + b) (a + b) (a − b)2 

3(a + b)(a + b) (a + b)(a + b)2  

 a + b = 10, ab = 16  a3 + b3 = 

620 520 420 320  

 a + 
1

a
 = 3 a3  + 

1

a3  =  

8 10 15 18  

 a = 4 8a3 + 6a2 + 6a + 1  

 

216 633  512 729  

 a3 − b3  

 

(a − b)3 (a − b)3 + 3ab(a − b)  

  (a − b)3 − 3ab(a − b) (a + b)3 + 3ab(a + b)  

 3x + 
1

2x
 = 3 27x3 + 

1

8x3 =  

 

9

8
−

9

8
  

27

2
 

− 27

8
  

27x3 + 
1

8x3 = (3x)3 + ( )
1

2x
 
3

 

  = ( )3x + 
1

2x

3

− 3.3x.
1

2x
 ( )3x + 

1

2x
 = 33  − 

9

2
 .3 = 

27

2

  
 

 i. ab = 
(a + b)2 – (a – b)2

4
  

 ii. a3 – b3 = (a – b)3 + 3ab (a – b) 

 iii. a3 – b3 = (a – b) (a2 – ab + b2) 

 

 i  ii i  iii  ii  iii i, ii  iii  

 i. a2  + b2 = 
(a + b)2 + (a −b)2

 2
 

 ii. a3 + b3 = (a + b)3 + 3ab(a + b) 

 iii. ab = 
(a + b)2

4
 − 

(a − b)2

4
 

 

 i  ii i  iii    ii  iii     i, ii  iii  

 x + y = 4 xy = 2

i. (x + y)2 = 16 ii. x3 + y3 = 88 

 iii. x2 − y2 = 8 2 

 

 i  ii i  iii    ii  iii     i, ii  iii  

 

i. a3 + b3 = (a + b)3 − 3ab (a + b) 

ii. (a – b)3 = (a − b) (a2 − 2ab + b2) 

 iii. a − b = 3 ab = 1 a3 − b3 = 27 

 

i  ii ii  iii i  iii i, ii  iii 

 (a − b)3 ⎯

i. (a − b)3 = a3 − b3 +3ab(a − b) 

ii. (a − b)3 = a3 − 3a2b + 3ab2 − b3 

 iii. (a − b)3 = a3 − b3 − 3ab(a − b) 

 

i  ii ii  iii i  iii i, ii  iii 



 ....................................................   ................................................... 

  


3a − 
3

a
 = 6  −  

 a − 
1

a
  

2 3 4 5  

 



 a − 

1

a

3

  

4 8 27 36  

 8a3 − 
8

a3  

112 125 136 140  

x + y = 5, xy = 4, x − y = 3 

 (x − y)3  

9 16 27 125  

 x3
 + y3 =  

65 64 48 32  

−

p + q = 12 p − q = 2  

 pq(p2 + q2)

2527 2580 2590 2722  

 p =  

7 8 9 10 

 p3 + q3 =  

460 468 470 486  

x + y = 4, x – y = 2 

 x3 + y3   

20 25 27 28  

 y =  

1 2 3 0  

a + b = 3, a − b = 1  

 ab = ?

3 2 4
1

2


 a2 + b2 = ?

4 3 2 5 2 3 

 a3 + b3 = ?

15 18 9 27 



a + 
1

a
 = 4 x − 

1

x
 = 3

 x − 
1

x

36 54 9 27  

( )x – 
1

x

3

 = (3)3 = 27 

 a3 + 
1

 a3 

66 54 56 52  

a3 + 
1

 a3 = ( )a + 
1

a

3

−3. a. 
1

a
 ( )a + 

1

a
 

  = 43 − 3.1.4 = 64 − 12 = 52 

 4.3 : Nbd‡ji mv‡_ m¤ú„³ AviI `yBwU m~Î  

 †evW© eB, c„ôv 59 I 60 

  
 a3 + b3 

(a + b) (a2 − ab + b2) (a + b) (a2 + ab + b2)  

(a − b) (a2 − ab + b2) (a − b) (a2 + ab + b2)  

 a3 − b3 

(a − b) (a2 − ab + b2) (a − b) (a2 + ab + b2) 

(a + b) (a2 + ab + b2) (a + b) (a2 − ab + b2)  

 a = 1, b = −1  (a2 + b2) (a4 − a2b2 + b4)

1 2 3 4  

 a2 + b2)(a4 – a2b2 + b4)  

  = a2 + b2){(a2)2 – a2.b2 + (b2)2} 

  = (a2)3 + (b2)3 = a6 + b6 = 16 + ( −1)6  = 1 + 1 = 2 

  
 

i. (x + a) (x2 − ax + a2) = x3 + a3 

ii. (x − a) (x2 + ax + a2) = x3 − a3 

 iii. x3 − 1 = (x + 1) (x2 − x + 1) 

 

i  ii i  iii ii  iii i, ii  iii  

  

x2 + 2, a2 + b2, x4 − 2x2 + 4, a4 − a2b2 + b4

 x = 1

3 6 9 11 

x = 1  x6 + 8 = (1)6 + 8 = 9

 a = 1, b = 1

1 2 3 4 

a = 1, b = 1  a6 + b6 = (1)6 + (1)6 = 1 + 1 = 2 

mKj  †evW© ci xÿ vi  enywbe©vPwb cÖ‡kœvËi  we‡køl Y 

   x3 + 2  

x6 + 8 x9 + 8



 ............................................    ..............................................

x6 +4x3 + 4  x9 + 6x6 + 12x3 + 8  

 x3 + 2  = ( )x3 + 2 3 

  = (x3)3 + 3(x3)2. 2 + 3.x3.(2)2 + (2)3 

  = x9 + 6x6 + 12x3 + 8 

 a3 – b3 = 36, a – b = 3 ab =  

–1 0 1 3  

a3 − b3 = 36 

 (a − b)3 + 3ab(a − b) = 36 (3)3 + 3ab(3) = 36 

 27 + 9ab = 36 9ab = 9   ab = 1 

 x + 
1

x
 = 2 x3 + 

1

x3 

 0 2 12 14 

x3 + 
1

x3 = ( )x + 
1

x

3

 − 3x.
1

x
 ( )x + 

1

x
 

  = (2)3 − 3.1.2 = 8 − 6 = 2 

 x – 
1

x
 = 1 x3 – 

1

x3  

4 6 7 8  

x3 − 
1

x3 = ( )x − 
1

x

3

 + 3x . 
1

x
 ( )x − 

1

x
 = 13 + 3.1= 4 

 x + y = 2 x3 + y3 + 6xy = 

– 8 0 8 10  

 x3 + y3 + 6xy 

  = (x + y)3 − 3xy (x + y) + 6xy 

  = 23 −3xy.2 + 6xy = 8 −6xy + 6xy = 8 

 x + 
1

x
 = 2 x3 + 

1

x3 

0 2 12 14  

 p + q = 3, pq = 2 p3 + q3 

9 18 27 45  

 p3+ q3  = (p + q)3 − 3pq (p + q) = 33 − 3  2  3 = 27 − 18 = 9 

 3p + 2q = 13 pq = 6 27p3 + 8q3 

793 2089 2305 2521 

 x = 7 x3 + 6x2 + 12x + 1

 

242 422 622 722  

 x3 + 6x2 + 12x + 1 

  = x3 + 3.x2.2 + 3.x .22 + 8 − 7 

  = (x + 2)3 − 7 = (7 + 2)3 −7 = 722 

 a − b = 4 ab = 0 a3 − b3

4 16 64 76  

 x − y = 3  x3 − y3 − 9xy

9 18 27 36 

 (− 8)3 = ?

24 −24 −512 512 

 p − 
1

p
 = 3  p3 − 

1

p3 

18 33 36 63 

 5 

5 5 5 3 5 25 5 

  

 x + 
1

x
 = 2 −  

i. x2 + 
1

x2  2 ii. x3 – 
1

x3  0 iii. x4 + 
1

x4  4 

i ii i iii  ii iii i, ii iii  

x + 
1

x
 = 2 

x2 + 1

x
 = 2 x2 – 2x + 1 = 0  x = 1 

 (i) x2 + 
1

x2 = 12 + 
1

12 = 2 (ii) x3 – 
1

x3 = 13 − 
1

13 = 1 – 1 = 0 

 (iii) x4 + 
1

x4 = 14 + 
1

14 = 1 + 1 = 2 

 x + y = 6 xy = 5 −  

i. x – y = 4 ii. x3 – y3 = 124

iii. x3 + y3 = 130 

i ii i iii  ii iii i, ii iii  

(iii) x3 + y3 = (x + y)3 − 3xy (x + y) = (6)3 – 3.5.6 = 126 

 (iii) 

 i. x3 + y3 = (x – y) (x2 + xy + y2) 

ii.  ab = ( )
a + b

2

2

 – ( )
a – b

2

2     
  

iii. (x + y)3 = x3 + y3 + 3xy(x + y)

i ii i iii ii iii i, ii iii  

 x2 – 2x + 1 = 0 

 i. ( )x – 
1

x

2 
  = 0 ii. x2 + 

1

x2 = 2 

iii.  x3 – 
1

x3 = 3

i ii i iii ii iii i, ii iii 

 x2 + 2x + 1 = 0

i. x2 + 
1

x2  = 2 ii. x3 + 
1

x3  = − 2   iii. x2 − 
1

x2 = 0 

i ii i iii ii iii i, ii iii 

 a + 
1

a
 = 3 

 i.    a3 + 
1

a3 = 18 ii. ( )a – 
1

a

2 
  = 5 

iii. ( )a + 
1

a

3

 

 
 = 27

i ii i iii ii iii i, ii iii 

 y2  – 2y + 1 = 0 −  

i. ( )y – 
1

y

2

 = 0 ii. y2 + 
1

y2 = 2 iii. y3 + 
1

y3 = 3 

i ii i iii  ii iii i, ii iii  

  

2x + y = 3, xy = 1.  

 4x2 + y2  



 ....................................................   ................................................... 

5 7 11 13 

4x2 + y2 = (2x + y)2 – 2.2x.y = 32 – 4  1 = 5 

 8x3 + y3  

9 18 36 45 

8x3 + y3 = (2x)3 + (y)3 = (2x + y)3 – 3.2x.y(2x + y) 

   = 33 – 6.1.3 = 27 – 18 = 9 

a + b = 8 ab = 12

 a2 – b2  

32 40 88 128 

 a3 + b3  

224 320 352 476 

x + y = 5 x – y = 1  

 2(x2 + y2)  

12 13 24 26 

2(x2 + y2) = (x + y)2 + (x – y)2 = 52 + 12 = 26 

 x3 – y3  

– 35 –17 19 35 

 x + y = 5 

 x – y = 1 

(+)   2x = 6 

 x = 3 

 x3 – y3 = 33 – 23 

 x + y =  5 

 x – y =  1 

 – + – 

(–)    2y  =  4 

 y = 2 

  = 27 – 8 = 19 

a + b  = 12, a – b = 2  

 a2 + b2  

74 100 146 196  

a + b = 12 a + b = 12 

  a − b = 2  a – b = 2           

 2a = 14             2b = 10  [  

                  a = 7    b = 5 

  a2 + b2 = 72 + 52 = 49 + 25 = 74 

 a3 + b3  

 8 468 1000 1728  

a3 + b3 = (7)3 + (5)3 = 468 



x + 
1

x
 = 3 

 x3 + 
1

x3 

18 24 30 36 

 x4 + 
1

x4 

47 49 119 123 



x + 
1

x
 = 3  

 ( )x – 
1

x

2

  

 
 

13 11 7 5 

 x3 + 
1

x3 

36 33 18 0 



a + b = 7 ab = 10 a > b

 a2 + b2 

29 39 69 89  

 a2 + b2 = (a + b)2 − 2ab  = 72 − 2  10 = 29 

 a3 – b3 

57 63 

117 133   

  (a − b)2 = (a + b)2 − 4ab = 72 − 4  10 

   a − b = 9 = 3 

  a3 −b3 = (a − b)3 + 3ab (a − b) 

  = 33 + 3  10  3 = 27 + 90 = 117 

  

x − 
1

x
  = 3 .  

 x2 + 
1

x2  = 

−1 1 5 7  

 x3 − 
1

x3 = 

0 3 5 3 6 3  

 x − 
1

x
  = 2 −

 ( )x + 
1

x

2

 

0 4 6 8 

 x3 − 
1

x3 

14 12 8 2  

 −

i. x2 − 2x − 1 = 0 ii. x = 1  2  

iii. x 

i ii ii iii i iii i, ii iii  

 x2 + 1 = 2x

 ( )x − 
1

x

2
 

0 1 2 4  

 ( )x3 + 
1

x3  

1 2 3 4  



 ............................................    ..............................................

  m„Rbkxj Ask   

gv÷ vi  †UªBbvi  c¨v‡bj - KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl ‡Y cÖYxZ A wZwi ³  m„Rbkxj  cÖkœ I  mgvavb 

 


x4 + 1 = 3x2 

( )x + 
1

x

2  

x6 + 1

x3  = 2 5 

( )x2 − 
1

x2

3

 71bs cÖ‡kœi mgvavb  

 x4 + 1 = 3x2

x4 + 1

x2  = 
3x2

x2   x2 

x4

 x2 + 
1

x2 = 3  

x2 + 
1

x2 = 3................(i)  

( )x + 
1

x

2

 − 2.x. 
1

x
 = 3 

( )x + 
1

x

2

 − 2.x. 
1

x
 = 3 

 ( )x + 
1

x

2

 = 3 + 2 = 5 (Ans.) 



 ( ) x + 
1

x

2

  = 5 

x + 
1

x
 = 5   

( ) x + 
1

x

3

 = ( 5)3   [

x3 + 
1

x3 + 3.x 
1

x
 ( )x + 

1

x
 = 5 5  

x3 + 
1

x3  + 3 5 = 5 5    

x6 + 1

 x3  = 5 5 − 3 5  

 
x6 + 1

 x3  = 2 5 

 (i) 

x2 + 
1

x2 = 3  

( )x2 + 
1

x2

2

 = 32    

( )x2 − 
1

x2

2

 + 4.x2. 
1

x2 = 9 

( )x2 − 
1

x2

2

 = 9 − 4  

( )x2 − 
1

x2

2

 = 5  

( )x2 − 
1

x2  = 5      

( )x2 − 
1

x2

3

 = ( 5)3 

( )x2 − 
1

x2

3

 = 5 5 (Ans.) 



x  

1

4
   

x3 + 
1

x3 = 52 

x6 + 
1

x6  

 49bs cÖ‡kœi mgvavb  

 x
1

x
   

1

x+ 
1

x

 = 
1

4
  

 x + 
1

x
 = 4  

 x + 
 1

x
 = 4  

= x3 + 
1

x3  

 = ( )x + 
1

x

3

 − 3. x. 
1

x
 ( )x + 

1

x
  

  = 43 − 3  4    

 = 64 − 12  = 52   =  

 x3 + 
1

x3  = 52 (

 x3 + 
1

x3 = 52  

x6 + 
1

x6  

 = (x3)2 + ( )
1

x3

2

  

 = ( )x3 + 
1

x3

2

− 2.x3. 
1

x3  

 = (52)2 − 2 = 2704 − 2 = 2702 (Ans.)  [  



 ....................................................   ................................................... 

mKj  †evW© ci xÿ vi  m„Rbkxj  cÖkœ I  mgvavb we‡køl Y 



x2 – 4x + 1 = 0 a2 + 
1

a2 = 5 

p4 + p2 + 1

a3 – 
1

a3 

26( )x2 + 
1

x2  = 7( )x3 + 
1

x3  

 4bs cÖ‡kœi mgvavb  


p4 + p2 + 1 

 = (p2)2 + 2.p2.1 + 12 – p2 

 = (p2 + 1)2 – p2 

 = (p2 + 1 + p)(p2 + 1 – p) 

 = (p2 + p + 1)(p2 – p + 1) (Ans) 

 a2 + 
1

a2 = 5 

 ( )a – 
1

a

2
 + 2.a.

1

a
 = 5 

 ( )a – 
1

a

2
 = 5 – 2 

( )a – 
1

a

2
 = 3 

 a – 
1

a
 = 3 

 a3 – 
1

a3 = ( )a – 
1

a

3
 + 3.a. 

1

a
 ( )a – 

1

a
 

  = ( )3 3 + 3( )3  = 3 3 + 3 3 = 6 3 (Ans) 

 x2 – 4x + 1 = 0 

 x2 + 1 = 4x 

  x + 
1

x
 = 4   x

 = 26( )x2 + 
1

x2  

  = 26






( )x + 

1

x
 
2

 – 2.x.
1

x
 

  = 26{(4)2 – 2} = 26  14 = 364 

 7( )x3 + 
1

x3  

  = 7 






( )x + 

1

x

3

 – 3.x.
1

x( )x + 
1

x
 

  = 7{(4)3 – 3(4)} = 7{64 – 12} = 7  52 = 364 

 26( )x2 + 
1

x2  = 7( )x3 + 
1

x3  

 



P = x2 – ax + 1, Q = p2 + q2 – r2, R = x6 – 1

R-

P = 0 x4 + 
1

x4 = a4 – 4a2 + 2.

Q = 0 p6 + q6 + 3p2q2r2 = r6.

 4 bs cÖ‡kœi mgvavb  
 R = x6 − 1 

 = (x2)3 − (1)3 

 = (x2 − 1) {(x2)2 + x2 + 1} 

 = (x + 1) (x − 1)(x4 + x2 + 1) 

 = (x + 1) (x − 1) {(x2)2 + 2.x2.1 + 1 − x2} 

 = (x + 1) (x − 1){(x2 + 1)2 − (x)2} 

 = (x + 1) (x − 1) (x2 + 1 + x)(x2 + 1 − x) (Ans)

 P = x2 − ax + 1 

 P = 0 

 x2 − ax + 1 = 0 

 x2 + 1 = ax 

 
x2 + 1

 x
 = 

ax

 x
 

 x + 
1

x
 = a 

 ( )x + 
1

x

2
 = a2  

x2 + 
1

x2 + 2 = a2 

 x2 + 
1

x2 = a2 − 2 

 ( )x2 + 
1

x2

2 = (a2 − 2)2 

(x2)2 + ( )
1

x2

2
 + 2.x. 

1

x
 = (a2)2 − 2.a2.2 + 22 

 x4 + 
1

x4 + 2 = a4 − 4a2 + 4 

 x4 + 
1

x4 = a4 − 4a2 + 4 − 2 = a4 − 4a2 + 2 

 Q = p2 + q2 − r2 

  Q = 0 

 p2 + q2 − r2 = 0 

 p2 + q2 = r2 

 (p2 + q2)3 = (r2)3   [ ] 

 (p2)3 + (q2)3 3p2q2 (p2 + q2) = r6 

 p6 + q6 + 3p2q2. r2 = r6 

 p6 + q6 + 3p2q2r2 = r6 



a + 
1

a
  = 2 a > 0 

 

a2 − 2a + 1 = 0

a2 − 
1

a2  

a3 + 
1

a3 = a4 + 
1

a4 

 7bs cÖ‡kœi mgvavb  



 ............................................    ..............................................

 a + 
1

a
 = 2 

a2 + 1

a
 = 2 

  a2 + 1 = 2a   a2 − 2a + 1 = 0  

 a + 
1

a
 = 2

 ( )a + 
1

a

2
 = (2)2  

 ( )a − 
1

a

2
 + 4.a.

1

a
 = 4 

 ( )a − 
1

a

2
 + 4 = 4 

 ( )a − 
1

a

2
 = 4 − 4 

 ( )a − 
1

a

2
 = 0  ( )a − 

1

a
 = 0 

a2 − 
1

a2 = ( )a + 
1

a ( )a − 
1

a
 = 2.0 = 0 

 a2 − 
1

a2 = 0. (Ans.) 

 a + 
1

a
 = 2  

 a3 + 
1

a3 = ( )a + 
1

a

3
 − 3.a.

1

a
 ( )a + 

1

a
 

  = (2)3 − 32 = 8 − 6 = 2  

 a4 + 
1

a4 = (a2)2 + ( )
1

a2

2
 = ( )a2 + 

1

a2

2
  − 2.a2. 

1

a2 

  = 






( )a + 

1

a

2
 − 2.a.

1

a

2

 − 2 = {(2)2 − 2}2 − 2  

  = (4 − 2)2 − 2 = (2)2 − 2 = 4 − 2 = 2 

 a3 + 
1

a3 = a4 + 
1

a4



b2 − 2b − 1 = 0 b

b − 
1

b
 

( )b2 + 
1

b2  ( )b3 − 
1

b3  

b4 − 1

b2   = 4 2 .

 8bs cÖ‡kœi mgvavb  

 b2 − 2b − 1 = 0

 b2 − 1 = 2b 

 
b2 − 1

b
 = 2 b  

 
b2

b
 − 

1

b
 = 2  

  b − 
1

b
 = 2 (Ans.) 

 b − 
1

b
 = 2  

( )b2 + 
1

b2  = ( )b − 
1

b

2
 + 2.b.

1

b
 = (2)2 + 2 = 4 + 2 = 6 

( )b3 − 
1

b3  = ( )b − 
1

b

3

 + 3.b.
1

b
 ( )b − 

1

b
= (2)3 + 3.2 = 8 + 6 = 

14 

 = ( )b2 + 
1

b2  ( )b3 − 
1

b3  = 6 14 = 84 (Ans.) 

 b − 
1

b
 = 2

 ( )b − 
1

b

2
 = 4  

 ( )b + 
1

b

2
 − 4.b.

1

b
 = 4 

 ( )b + 
1

b

2
 = 4 + 4 

 ( )b + 
1

b

2
 = 8  ( )b + 

1

b
 = 2 2 

b4 − 1

b2  = 
b4

b2 − 
1

b2 = b2 − 
1

b2 = ( )b + 
1

b
 ( )b − 

1

b
 

  = 2 2  2 

= 4 2 =  



x2 = 3x – 1 

( )x + 
1

x

2

 = 

x4 = 47 – 
1

x4

x6 – 1

x3  
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 x2 = 3x – 1

x2

x
 = 

3x

x
 – 

1

x
  x 

x = 3 – 
1

x
 

x + 
1

x
 = 3 

( )x + 
1

x

2

= 32  

 ( )x + 
1

x

2

= 9  (Ans.) 

 ( )x + 
1

x

2

= 9 

  x2 + 2 . x .
1

x
 + 

1

x2 = 9 

  x2 + 2 + 
1

x2 = 9 

  x2 + 
1

x2 = 9 – 2 

  ( )x2 + 
1

x2

2

 = 72  

(x2)2 + 2 . x2. 
1

x2 + ( )
1

x2

2

 = 49 

  x4 + 2 + 
1

x4 = 49 



 ....................................................   ................................................... 

  x4 + 
1

x4 = 49 – 2 

  x4 + 
1

x4 = 47 

   x4 = 47 – 
1

x4     

 ( )x + 
1

x

2

 = 9 

  ( )x – 
1

x

2

 + 4.x.
1

x
 = 9 

  ( )x – 
1

x

2

 = 9 – 4 

  ( )x – 
1

x

2

 = 5  x – 
1

x
 = 5 

x6 – 1

x3  

  = 
x6

x3 – 
1

x3 = x3 – 
1

x3 

  = ( )x – 
1

x

3

 + 3. x . 
1

x
 ( )x – 

1

x
 

  = ( )5
3

 + 3. 5 = 5 5 + 3 5 = 8 5  (Ans.) 



a2 – 1 = 5a, a > 0.

a2 + 
1

a2 

( )a2 – 
1

a2

2

 

a6 – 1

a3  = 140

 3bs cÖ‡kœi mgvavb  

 a2 – 1 = 5a 

  a – 
1

a
 = 5  [  'a' 

a2 + 
1

a2 = ( )a – 
1

a

2

 + 2. a . 
1

a
  

  = (5)2 + 2 = 25 + 2 = 27 (Ans.) 

 a – 
1

a
 = 5 

( )a + 
1

a

2

 = ( )a – 
1

a

2

 + 4. a. 
1

a
 

  = (5)2 + 4 = 25 + 4 = 29 

   a + 
1

a
  = 29 

  ( )a2 – 
1

a2

2

 =  








(a)2 – ( )
1

a

2
2

 

  = 






( )a + 

1

a
 ( )a – 

1

a

2

 

  = ( )29  5
2
 = 29  25 = 725  (Ans.) 

 a – 
1

a
 = 5 

 = 
a6 – 1

a3  = 
a6

a3 – 
1

a3 = a3 – 
1

a3 

  = ( )a – 
1

a

3

 + 3. a . 
1

a
 ( )a – 

1

a
 

  = 53 + 35 = 125 + 15 = 140 =  


a6 – 1

a3  = 140



a2 – 6a + 1 = 0 a > 0

a + 
1

a
 

a3 + 
1

a3 = 198.

( )a2 – 
1

a2  ( )a4 + 
1

a4  

 9bs cÖ‡kœi mgvavb  

 a2 − 6a + 1 = 0 

  a2 + 1 = 6a 

  
a2 + 1

a
 = 

6a

a
   [  a 

 a + 
1

a
 = 6  (Ans.) 

 a + 
1

a
 = 6 

a3 + 
1

a3 = ( )a + 
1

a

3

 − 3.a. 
1

a
 ( )a + 

1

a
 

  = 63 − 3  6 

= 216 − 18 = 198 

 a3 + 
1

a3 =  198  

 a + 
1

a
 = 6 

( )a − 
1

a

2

 = ( )a + 
1

a

2

 − 4 . a . 
1

a
 

  = 62 − 4 = 36 − 4 = 32 

 a − 
1

a
 = 32   [ a  0] 

  = 16  2 = 4 2 

a4 + 
1

a4 = (a2)2 + ( )
1

a2

2

 = ( )a2 + 
1

a2

2

 − 2 . a2 . 
1

a2 

  = 






( )a + 

1

a

2

 − 2 . a . 
1

a

2

 − 2 

  = {(6)2 − 2}2 − 2 

(36 − 2)2 − 2 = (34)2 − 2 

  = 1156 − 2 = 1154 

 ( )a2 − 
1

a2  ( )a4 + 
1

a4  = ( )a + 
1

a
 ( )a − 

1

a
 ( )a4 + 

1

a4  

  = 6  4 2  1154 = 27696 2 (Ans.) 



a2 – 5a – 1 = 0, a > 0.

( )a + 
1

a

2

  

a4 + 
1

a4 

a3 – 
1

a3 = 140.
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 a2 − 5a − 1 = 0 



 ............................................    ..............................................

  a2 − 1 = 5a  
a2

a
 − 

1

a
 = 5  a − 

1

a
 = 5 

( )a + 
1

a

2

 

  = ( )a − 
1

a

2

 + 4. a. 
1

a
 = (5)2 + 4 = 25 + 4 = 29 (Ans.) 



( )a + 
1

a

2

 = 29

 a2 + 2. a. 
1

a
 + 

1

a2 = 29 

 a2 + 
1

a2 = 27 

 ( )a2 + 
1

a2

2

 = (27)2  

 a4 + 
1

a4 + 2. a2 . 
1

a2 = 729 

 a4 + 
1

a4 = 729 − 2  a4 + 
1

a4 = 727 (Ans.) 

 a − 
1

a
 = 5 

( )a − 
1

a

3

 = (5)3  

a3 − 
1

a3 − 3. a . 
1

a
 ( )a − 

1

a
 = 125 

a3 − 
1

a3 − 3  5 = 125 

a3 − 
1

a3 = 125 + 15  

  a3 − 
1

a3 = 140 



a − 5 = 
1

a
 

( )a + 
1

a

2

 

a3 + 
1

a3 

a4 = 727 − 
1

a4 .

 2bs cÖ‡kœi mgvavb  

 a − 5 = 
1

a

  ( )a − 
1

a
 = 5 

  ( )a − 
1

a

2

 = 52 

( )a + 
1

a

2

 − 4.a.
1

a
 = 25  ( )a + 

1

a

2

 = 29 (Ans.) 

 ( )a + 
1

a

2

 = 29   a + 
1

a
 = 29 

a3 + 
1

a3 = ( )a + 
1

a

3

 − 3.a.
1

a
 ( )a + 

1

a
 

               = ( )29
3
 − 3. 29 = 29 29 − 3 29 = 26 29  (Ans.) 

 a − 5 = 
1

a

 a − 
1

a
 = 5 

 ( )a − 
1

a

2

 = 25 

a2 − 2.a.
1

a
 + 

1

a2 = 25 

 a2 + 
1

a2 = 25 + 2 

 a2 + 
1

a2 = 27 

 ( )a2 + 
1

a2

2
 = (27)2 

a4 + 2.a2.
1

a2 + 
1

a4 = 729 

 a4 + 
1

a4 = 729 − 2 

 a4 = 727 − 
1

a4  

 



a2 − 3a + 1 = 0.

a + 
1

a
 

a4 + 
1

a4 = 47.

a6 − 1

a3  
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a2 − 3a + 1 = 0 

a2 + 1 = 3a 

a2

a
 + 

1

a
 = 

3a

a
   a 

 a + 
1

a
 = 3 (Ans.)

 a4 + 
1

a4 = (a2)
2
 + ( )

1

a2

2

 

  = ( )a2 + 
1

a2

2

 − 2. a2.
1

a2 

  = 








(a)2 + ( )
1

a

2
2

 − 2 

  = 






( )a + 

1

a

2

 − 2. a. 
1

a

2

 − 2 

  = { }(3)2 − 2 2 − 2    a + 
1

a
 = 3] 

  = (9 − 2)2 − 2  

  = (7)2 − 2 = 49 − 2 = 47  

 a4 + 
1

a4 = 47 

 ( )a − 
1

a

2

 = ( )a + 
1

a

2

 − 4.a.
1

a
 

(3)2 − 4 = 9 − 4 = 5 

   a − 
1

a
 = 5 


a6 − 1

a3  = 
a6

a3 − 
1

a3 = a3 − 
1

a3 



 ....................................................   ................................................... 

  = ( )a − 
1

a

3

 + 3.a.
1

a
 ( )a − 

1

a
 

  = ( )5 3 + 3 5 

= 5 5 + 3 5 = 8 5 (Ans.) 



a2 – 3a = 1, a > 0 

a – 
1

a
 

a6 – 36a3 – 1 = 0

a4 + 
1

a4  = 119
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 a2 − 3a = 1 

  
a2 − 3a

a
 = 

1

a
  [  a 

a − 3 = 
1

a
  a − 

1

a
 = 3 (Ans.) 

 a − 
1

a
 = 3 

( )a − 
1

a

3

 = (3)3   

a3 − ( )
1

a

3

 − 3. a. 
1

a
 ( )a − 

1

a
 = 33 

a3 − 
1

a3 − 3  3 = 27   

a3 − 
1

a3 − 9 = 27 

a3 − 
1

a3 − 36 = 0 

a3.a3 − 1 − 36a3 = 0   [  a3 

 a6 − 36a3 − 1 = 0 (

 a − 
1

a
 = 3 

a4 + 
1

a4 = (a2)2 + ( )
1

a2

2

 

  = ( )a2 + 
1

a2

2

 − 2 . a2 . 
1

a2 

  = 






( )a − 

1

a

2

 + 2.a.
1

a

2

 − 2 

  = (32 + 2)2 − 2    

= (9 + 2)2 − 2 

  = 112 − 2 = 121 − 2 = 119 = 

 a4 + 
1

a4 = 119 



x2 – 4x + 1 = 0.

x + 
1

x
 = 

x3 + 
1

x3 

x4 + 
1

x4 = 194

 11bs cÖ‡kœi mgvavb  
 x2 − 4x + 1 = 0

x2 + 1 = 4x 

 x( )x + 
1

x
 = 4x 

  x + 
1

x
 = 4 (Ans.) x  

 x + 
1

x
 = 4 

x3 + 
1

x3 = (x)3 + ( )
1

x

3

 

  = ( )x + 
1

x

3

 − 3 . x . 
1

x
 ( )x + 

1

x
 

  = 43 − 3  4 [

64 − 12 = 52 (Ans.) 

 x + 
1

x
 = 4 

x4 + 
1

x4 

  = (x2)2 + ( )
1

x2

2

 

  = ( )x2 + 
1

x2

2

 − 2. x2 . 
1

x2 

  = 






( )x + 

1

x

2

 − 2. x . 
1

x

2

 − 2 

  = {(4)2 − 2}2 − 2 

= (16 − 2)2 − 2 

  = 142 − 2 = 196 − 2 = 194 

 x4 + 
1

x4 = 194 



p2 + q2 + r2 = 0 ( )x + 
1

x
 = a 

p2 + q2 + r2 

x4 + 
1

x4 

p6 + q6 + r6 = 3p2q2r2

 12bs cÖ‡kœi mgvavb  

 p2 + q2 + r2 

= (p2 + q2 + r2)2 

 = {p2 + (q2 + r2)}2  

 = (p2)2 + 2.p2. (q2 + r2) + (q2 + r2)2 

 = p4 + 2p2q2 + 2p2r2 + q4 + 2q2r2 + r4 

 = p4 + q4 + r4 + 2p2q2 + 2q2r2 + 2p2r2 (Ans.) 

 x + 
1

x
 = a

( )x + 
1

x

2

 = a2     

x2 + 
1

x2 + 2 . x . 
1

x
 = a2 

x2 + 
1

x2 = a2 − 2 

( )x2 + 
1

x2

2

 = (a2 − 2)2  

x4 + 
1

x4 + 2 . x2 . 
1

x2 = a4 − 2 . a2 . 2 + 4 



 ............................................    ..............................................

x4 + 
1

x4 = a4 − 4a2 + 4 − 2 

 x4 + 
1

x4 = a4 − 4a2 + 2 (Ans.) 

 p2 + q2 + r2 = 0

p2 + q2 = − r2 

(p2 + q2)3 = (− r2)3 

(p2)3 + (q2)3 + 3p2q2 (p2 + q2) = − r6 

p6 + q6 + 3p2q2 (− r2) = − r6  [ p2 + q2 = − r2] 

p6 + q6 − 3p2q2r2 = − r6 

 p6 + q6 + r6 = 3p2q2r2 (



a2 – 2a + 1 = 0.

a + 
1

a
 

3a6 + 3

a3  = 6.

a2 + 
1

a2 = a4 + 
1

a4

 13bs cÖ‡kœi mgvavb  

 a2 − 2a + 1 = 0 

  a2 + 1 = 2a 

  
a2 + 1

a
 = 

2a

a
   a 

 a + 
1

a
 = 2 (Ans.) 

 a + 
1

a
 = 2 

3a6 + 3

a3  

  = 3 ( )
a6 + 1

a3  = 3 ( )
a6

a3 + 
1

a3  = 3 








a3 + ( )
1

a

3

 

  = 3 






( )a + 

1

a
3 − 3 . a . 

1

a
 ( )a + 

1

a
 

  = 3 (23 − 3  2)   

= 3(8 − 6) = 3  2 = 6 = 

3a6 + 3

a3  = 6

 a + 
1

a
 = 2 

a2 + 
1

a2 = a2 + ( )
1

a

2

 = ( )a + 
1

a

2

 − 2.a.
1

a
 = 22 − 2  

  = 4 − 2 = 2 

a4 + 
1

a4 = (a2)2 + ( )
1

a2

2

 

  = ( )a2 + 
1

a2

2

 − 2.a2. 
1

a2 = 22 − 2 = 4 − 2 = 2 

 a2 + 
1

a2 = a4 + 
1

a4 



x2 – 5 x + 1 = 0

x + 
1

x
 

x3 – 
1

x3 = 4

x6 – 
1

x6 

 6bs cÖ‡kœi mgvavb  

 x2 – 5 x + 1 = 0

x2 – 5 x = – 1 

x (x – 5) = – 1  

 x – 5 = – 
1

x
  

  x + 
1

x
 = 5 (Ans.) 

 x + 
1

x
 = 5

( )x + 
1

x

2

 = ( )5
2
  

( )x – 
1

x

2

 + 4. x . 
1

x
  = 5 

( )x – 
1

x

2

 + 4 = 5 

( )x – 
1

x

2

 = 5 – 4 

( )x – 
1

x

2

 = 1 

  x – 
1

x
 = 1  

 = x3 –  
1

x3 

  = ( )x – 
1

x

3

 + 3. x . 
1

x
 ( )x – 

1

x
 

  = (1)3 + 3.1.1 = 1 + 3 = 4 =  

 x3 − 
1

x3 = 4  

 x + 
1

x
 = 5 

x – 
1

x
 = 1 

 x6 – 
1

x6 = (x2)
3
 – ( )

1

x2

3

 

  = ( )x2 – 
1

x2

3

 + 3. x2 . 
1

x2 ( )x2 – 
1

x2  

  = 






( )x + 

1

x
 ( )x – 

1

x

3

 + 3 






( )x + 

1

x
 ( )x – 

1

x
 

  = ( )5  1
3
 + 3 ( )5  1  

  = ( )5
3
 + 3 5 

  =  ( )5
2
 . 5 + 3 5 = 5 5 + 3 5 = 8 5 (Ans.) 

 



y2 – 2y – 1 = 0 y 

y + 
1

y
 

( )y2 + 
1

y2  ( )y3 – 
1

y3  



 ....................................................   ................................................... 

y6 – 
1

y6 = 140 2.
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 y2 − 2y − 1 = 0 

 y2 − 1 = 2y 

 
y2 − 1

y
 = 2  

  y − 
1

y
 = 2 

( )y + 
1

y

2

 = ( )y − 
1

y

2

 + 4.y.
1

y
 

 ( )y + 
1

y

2

 = (2)2 + 4 

 ( )y + 
1

y

2

 = 8 

 y + 
1

y
 = 8   

y + 
1

y
 = ( )2 2. 2 

  y + 
1

y
 = 2 2 (Ans.) 

 y + 
1

y
 = 2 2  y − 

1

y
 = 2 

 ( )y2 + 
1

y2  ( )y3 − 
1

y3  

  = 






( )y + 

1

y

2

 − 2.y.
1

y
 






( )y − 

1

y

3

 + 3.y.
1

y
 ( )y − 

1

y
 

  = {(2 2)2 − 2} {(2)3 + 3(2)}

= { (4  2) − 2}  (8 + 6) 

  = (8 − 2) (8 + 6) = 6  14 = 84 (Ans.) 

 y + 
1

y
 = 2 2 y − 

1

y
 = 2 

 L.H.S. = y6 − 
1

y6 

 = ( )y3 2 − ( )
1

y3

2

 

 = ( )y3 + 
1

y3  ( )y3 − 
1

y3  

 = 






( )y + 

1

y

3

 − 3.y.
1

y
 ( )y + 

1

y
 







( )y − 

1

y

3

 + 3.y.
1

y
 ( )y − 

1

y
 

 = { }( )2 2 3 − 3( )2 2  { }(2)3 + 3(2)  

 = {(8  2  2) − 6 2} (8 + 6) 

 = (16 2 − 6 2)  14 = 10 2  14 = 140 2 = R.H.S 

 y6 − 
1

y6 = 140 2  



x + 
1

x
 = 4 x > 1

by2 – (b2 + 1)y + b 

x3 – 
1

x3 = 30 3.

x5 + 
1

x5 

 4 bs cÖ‡kœi mgvavb  
 by2 − (b2 + 1)y + b 

 = by2 − b2y − y + b 

 = by (y − b) − 1 (y − b) 

 = (y − b) (by −1) (Ans.)

 x + 
1

x
 = 4 

( )x − 
1

x

2
 = ( )x + 

1

x

2 
− 4.x.

1

x
 

( )x − 
1

x

2 
= (4)2 − 4 

( )x − 
1

x

2 
= 16 − 4 

( )x − 
1

x

2 
= 12 

( )x − 
1

x

2 
= (2 3)2 

 x − 
1

x
 = 2 3 

x3 − 
1

x3 

  = ( )x − 
1

x

3
 + 3.x. 

1

x
 ( )x − 

1

x
 

  = (2 3)3 + 3  2 3 

  = 8  3 3 + 6 3 

  = 24 3 + 6 3 

  = 30 3 

 x3 − 
1

x3 =  30 3 

 x + 
1

x
 = 4 

x2 + 
1

x2 = ( )x + 
1

x

2
−2.x. 

1

x
 

  = (4)2 − 2 

  = 16 − 2 

  = 14 

x3 + 
1

x3 = ( )x + 
1

x

3
−3.x. 

1

x
 ( )x + 

1

x
 

  = (4)3 − 3  4 

  = 64 − 12 

  = 52 

 ( )x2 + 
1

x2  ( )x3 + 
1

x3  = x5 + 
1

x
 + x + 

1

x5 

( )x2 + 
1

x2  ( )x3 + 
1

x3  = x5 + 
1

x5 + ( )x + 
1

x
 

x5 + 
1

x5 = ( )x2 + 
1

x2 ( )x3 + 
1

x3  − ( )x + 
1

x
 

  = 14  52 − 4 = 728 − 4 = 724 

 724 (Ans.) 

 



2x2 − 3x + 2 = 0

( )x + 
1

x
 -

x4 + 
1

x4

8x6 + 9x3 + 8 = 0  



 ............................................    ..............................................
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2x2 – 3x + 2 = 0 

 2x2 + 2 = 3x 

 
2x2 + 2

2x
 = 

3x

2x
 

 
2x2

2x
 + 

2

2x
 = 

3

2
 

 x + 
1

x
 = 

3

2
 

  x + 
1

x
 = 

3

2
 (Ans) 

 x + 
1

x
 = 

3

2
 

= x4 + 
1

x4 

  =  (x2)
2 + ( )

1

x2

2

  

  = ( )x2 + 
1

x2

2

 – 2.x2. 
1

x2 

  = 






( )x + 

1

x

2

 – 2.x.
1

x

2

– 2 

  = 






( )

3

2

2

 – 2
2

– 2 

  = ( )
9

4
 – 2

2

 – 2 

  = ( )
9 – 8

4

2

 – 2 = ( )
1

4

2

 – 2 

  = 
1

16
 – 2 = 

1 – 32

16
 = 
–31

16
 (Ans)


2x2 – 3x + 2 = 0 

 2x2 – 3x = – 2 

 (2x2 – 3x)3 = (–2)3 

(2x2)3 – (3x)3 – 3.2x2.3x.(2x2 – 3x) = –8 

 8x6 – 27x3 – 18x3(– 2) = – 8 

 8x6 – 27x3 + 36x3 + 8 = 0 

  8x6 + 9x3 + 8 = 0 

AwZwi ³  Abykxj ‡bi  Rb  ̈m„Rbkxj  cÖkœe v̈sK (DËi  ms‡KZmn) 

 


x + 
1

x
 3  

x2 + 
1

x2 

x − 
1

x

x6 + 1

x3  

7; 5; 18 



x + y = 5 xy = 6 

(x + y)3 

x3 + y3 

x3 + y3 + 4 (x − y)2 −3(x2 + y2) = 0  

125, 35 



x + y, x − y 

x − y = 3  xy = 1 x3 − y3 

x + y = 3 x3 + y3 + 9xy = 27

x = 3 (x − y)3 + (x + y)3 + 6x (x2 − y2) = 

36; 27 216

†evW© eB‡qi  Abykxj bg~j K Kv‡Ri  mgvavb 

 ab + bc    2x − 5y      2x − 3y − z
 

ab + bc) 

 = (ab + bc)3  

 = (ab)3 + 3  (ab)2  (bc) + 3  (ab)  (bc)2 + (bc)3 

= a3b3 + 3  a2b2  bc + 3  ab  b2c2 + b3c3 

= a3b3 + 3a2b3c + 3ab3c2 + b3c3  

2x − 5y)

2x − 5y)3

= (2x)3 − 3.(2x)2 . (5y) + 3. (2x). (5y)2 − (5y)3      

 = 8x3 − 3.4x2.5y + 3.2x.25y2 −125y3 

 = 8x3 − 60x2y + 150xy2 −125y3  

2x − 3y − z  

 = 2x − 3y − z)3   =  {(2x − 3y) − z}3 

 =  (2x − 3y)3 − 3  (2x − 3y)2  z + 3  (2x − 3y)  z2 − z3 

 =  (2x)3 − 3  (2x)2  3y + 3  2x  (3y)2 − (3y)3 − 3{(2x)2 − 2  2x  3y + 

(3y)2}  z + 6z2x − 9yz2 − z3 

 =  8x3 − 3  4x2  3y + 3  2x  9y2 − 27y3 − 3(4x2 −12xy 

+ 9y2)z +  6z2x − 9yz2 − z3 

 =  8x3 − 36x2y + 54xy2 − 27y3 − 12zx2 + 36xyz − 27y2z + 6z2x − 9yz2 − z3  

 =  8x3 – 27y3 – z3 – 36x2y + 54xy2 + 36xyz – 27y2z  – 

12zx2 + 6z2x –  9yz2  

(7x − 6)3 − (5x − 6)3 − 6x (7x − 6) (5x − 6) 

a + b = 10 ab = 21 a3 + b3

a + 
1

a
 = 3 a3 + 

1

a3 = 18

 

7x − 6 = a 5x − 6 = b 



 ....................................................   ................................................... 

  a − b = (7x − 6) − (5x − 6) = 7x − 6 − 5x + 6 = 2x 

a3 − b3 − 3(a − b)ab 

  = a3 − b3 − 3ab(a − b) 

  = (a − b)3 = (2x)3 = 8x3 

a + b = 10 ab = 21 

a3 + b3 = (a + b)
3
 − 3ab (a + b) 

  = (10)
3
 − 3  21  10 = 1000 − 630 = 370 

a + 
1

a
 = 3 

a3 + 
1

a3
  = (a)3 + ( )

1

a

3

  

  = ( )a + 
1

a

3

 − 3  a  
1

a
  ( )a + 

1

a
 

   = (3)3 − 3  3 

   = 27 − 9 = 18 

 a3 + 
1

a3
  = 18 (  

(2a + 3b) (4a2 − 6ab + 9b2)

(2a + 3b) (4a2 − 6ab + 9b2) 

 = (2a + 3b) {(2a)2 − 2a  3b + (3b)2} 

 = (2a)3 + (3b)3  = 8a3 + 27b3

enywbe©vPwb mv‡RkÝ 
  

m„Rbkxj  mv‡RkÝ 
  





 x2 + px + q 

 ax2 + bx + c 



 

Aä v‡qi  Myi yZ¡c~Y© kãmg~n 

◼

◼

◼

◼

◼

◼

◼

◼

GK bR‡i  Aä v‡qi  wel qmg~n 



 ............................................    ..............................................

(Factor)

(Factor)

a2 – b2 = (a + b)(a – b), (a + b) (a – b)

(Factorization)

x2 + 2x = x(x + 2) x (x + 2)

x2 + px + q q 

P

(Middle Term Breakup)  

ax2 + bx + c x2 

a c

x b

a c

(Multiple)

(H.C.F)

(L.C.M)



 ....................................................   ................................................... 

  

 

 

†evW© eB‡qi  Abykxj bxi  cÖ‡kœi  mgvavb 

a3 + 8 

a3 + 8 = (a)3 + (2)3 

  = (a + 2) {(a)2 – a  2 + (2)2}  = (a + 2) (a2 – 2a + 4) (Ans.) 

8x3 + 343 

8x3 + 343

 = (2x)3 + (7)3 

 = (2x + 7) {(2x)2 – 2x.7 + 72} 

 = (2x + 7) (4x2 – 14x + 49) (Ans.) 

8a4 + 27ab3 

8a4 + 27ab3 = a(8a3 + 27b3) = a{(2a)3 + (3b)3} 

 = a(2a + 3b) {(2a)2 – 2a  3b + (3b)2} 

 = a(2a + 3b) (4a2 – 6ab + 9b2) (Ans.) 

8x3 + 1 

8x3 + 1 = (2x)3 + (1)3 

  = (2x + 1){(2x)2 – 2x.1 + (1)2} 

  = (2x + 1)(4x2 – 2x + 1) (Ans.) 

64a3 – 125b3 

64a3 – 125b3 (4a)3 – (5b)3 

  = (4a – 5b){(4a)2 + 4a  5b + (5b)2} 

  = (4a – 5b)(16a2 + 20ab + 25b2) (Ans.) 

729a3 – 64b3c6 

729a3 – 64b3c6 = (9a)3 – (4bc2)
3
 

  = (9a – 4bc2) {(9a)2 + (9a)  (4bc2) + (4bc2)
2
} 

  = (9a – 4bc2) (81a2 + 36abc2 +16b2c4)  (Ans.) 

27a3b3 + 64b3c3  

27a3b3 + 64b3c3 = b3(27a3 + 64c3) 

  = b3{(3a)3 + (4c)3} 

  = b3[(3a + 4c) {(3a)2 – (3a)  (4c) + (4c)2}] 

  = b3 (3a + 4c) (9a2 –12ac + 16c2) (Ans.) 

56x3 – 189y3 

56x3 – 189y3 = 7(8x3 – 27y3) 

 = 7{(2x)3 – (3y)3} 

 = 7(2x – 3y) {(2x)2 + 2x.3y + (3y)2} 

 = 7(2x – 3y) (4x2 + 6xy + 9y2) (Ans.) 

3x – 75x3 

 3x – 75x3 = 3x (1 – 25x2) 

  = 3x {(1)2 – (5x)2}  = 3x (1 + 5x) (1– 5x) (Ans.) 

4x2 – y2 

4x2 – y2 = (2x)2 – (y)2 = (2x + y)(2x – y) (Ans.) 

3ay2 – 48a  

3ay2 – 48a  

 = 3a(y2 – 16) = 3a{(y)2 – (4)2} = 3a(y + 4)(y – 4) (Ans.) 

a2 – 2ab + b2 – p2 

a2 – 2ab + b2 – p2  

  = (a – b)2 – p2   = (a – b + p)(a – b – p) (Ans.) 

16y2 – a2 – 6a – 9 

16y2 – a2 – 6a – 9  

  = 16y2 – (a2 + 6a + 9) 

  = (4y)2 – {(a)2 + 2  a  3 + (3)2} 

  = (4y)2 – (a + 3)2 

  = (4y + a + 3)(4y – a – 3)  (Ans.) 

8a + ap3 

8a + ap3 a(8 + p3) = a{(2)3 + (p)3} 

  = a(2 + p) (22 – 2  p + p2) 

  = a(2 + p)(4 – 2p + p2) (Ans.) 

2a3 + 16b3 

2a3 + 16b3 = 2(a3 + 8b3) = 2{(a)3 + (2b)3} 

  = 2(a + 2b){a2 – a  2b + (2b)2} 

  = 2(a + 2b) (a2 – 2ab + 4b2) (Ans.) 

x2 + y2 – 2xy – 1 

x2 + y2 – 2xy – 1 

  = x2 – 2xy + y2 – 1 

  = (x – y)2 – (1)2 = (x – y + 1)(x – y – 1) (Ans.) 

a2 – 2ab + 2b –1

a2 – 2ab + 2b –1

  = a2 – 2ab + b2 – b2 + 2b – 1 

  = (a – b)2 – (b2 – 2b +1) 

  = (a – b)2 – (b –1)2 

  = (a – b + b –1)(a – b – b +1) 

  = (a –1) (a – 2b +1) (Ans.) 

x4 – 2x2 + 1  

 x4 – 2x2 + 1 = (x2)2 − 2  x2  1+ (1)2  

  = (x2 −1)2 = {x + 1)(x −1)}2 = (x +1)2(x −1)2 (Ans.) 

36 – 12x + x2 

36 – 12x + x2 

  =  x2 – 12x + 36  = (x)2 – 2.x. 6 + (6)2  = (x – 6)2 (Ans.) 

x6 – y6  

x6 – y6 = (x2)3 – (y2)3 

  = (x2 – y2){(x2)
2
 + x2y2 + (y2)

2
} 

  = (x + y)(x – y){(x2)2 + 2x2y2 + (y2)2 – x2y2} 

  = (x + y)(x – y){(x2 + y2)2 – (xy)2} 

  = (x + y)(x – y)(x2 + y2 + xy)(x2 + y2 – xy) 

  = (x + y)(x – y) (x2 – xy + y2) (x2 + xy + y2) (Ans.) 

(x – y)3 + z3 

(x – y)3 + z3 



 ............................................    ..............................................

  = (x – y)3 + (z)3 

  = (x – y + z){(x – y)2 – (x – y). z + (z)2} 

  = (x – y + z)(x2 + y2 – 2xy – xz + yz + z2) (Ans.) 

64x3 – 8y3 

64x3 – 8y3 = 8(8x3 – y3) = 8{(2x)3 – (y)3} 

  = 8(2x – y){(2x)2 + 2x.y + (y)2} 

  = 8(2x – y)(4x2 + 2xy + y2) (Ans.) 

x2
 + 14x + 40 

x2 + 14x + 40

  = x2 + 10x + 4x + 40  

  = x (x +10) + 4 (x +10) 

  = (x + 4)(x +10) (Ans.)

1  40 

 4  10 = 40 

10 + 4 = 14 

x2 + 7x – 120 

x2 + 7x – 120

  = x2 + 15x – 8x – 120

  = x(x +15) – 8(x +15) 

  = (x +15)(x – 8) (Ans.)

−1  120 = − 120 

 15  (− 8) = − 120 

15 + (− 8) = 7

x2 – 51x + 650

x2 – 51x + 650 

 = x2 – 26x – 25x + 650  

 = x(x – 26) – 25(x – 26) 

 = (x – 26)(x – 25) (Ans.) 

 

(−1)  (−650) = 650 

(−26)  (−25) = 650 

(−26) +(−25) = 

−51 

a2 + 7ab + 12b2 

a2 + 7ab + 12b2 

  = a2 + 4ab + 3ab + 12b2 

  = a(a + 4b) + 3b (a + 4b) 

 = (a + 3b) (a + 4b) (Ans.) 

1  12 = 12 

 3  4 = 12 

4 + 3 = 7 

p2 + 2pq – 80q2 

p2 + 2pq – 80q2

 = p2 + 10pq – 8pq – 80q2 

 = p(p +10q) – 8q(p +10q) 

 = (p +10q)(p – 8q) (Ans.) 

1  (− 80) = − 80 

10  (− 8)  =  − 80 

10 + (− 8) = 2 

x2 – 3xy – 40y2 

x2 – 3xy – 40y2 

  = x2 – 8xy + 5xy – 40y2 

  = x(x – 8y) + 5y(x – 8y) 

  = (x – 8y)(x + 5y) (Ans.) 

1  (− 40) = − 40 

( − 8)  5 = − 40 

 (−8) + 5 = −3

(x2 – x)2 + 3(x2 – x) – 40  

x2 – x = a

 = a2 + 3a – 40 

  = a2 + 8a – 5a – 40  

  = a(a + 8) – 5(a + 8) 

  = (a + 8) (a – 5) 

  = (x2 – x + 8)(x2 – x – 5) [  

(Ans.)

1  ( − 40) = − 40  

8  (−5) = − 40 

8 + (−5) = 3  

 

(a2 + b2)
2
 – 18(a2 + b2) – 88  

a2 + b2 = x 

 x2 – 18x – 88 

   = x2 – 22x + 4x – 88 

   =  x(x – 22) + 4(x – 22) 

1  (−88) = − 88 

(−22)  4 = − 88

−22) + 4 = −18 

  = (x + 4) (x – 22) 

  = (a2 + b2 + 4) (a2 + b2 – 22) (Ans.) 

(a2 + 7a)
2
 – 8(a2 + 7a) – 180 

a2 + 7a = x 

  = x2 – 8x –180 

  = x2  – 18x + 10x –180 

  = x(x – 18) +10(x –18) 

  = (x –18) (x +10)

1  (− 180) = −180

( − 18)  10   = − 180

(−18) + 10  = −8 

  = (a2 + 7a – 18) (a2 + 7a +10) [  

  = (a2 + 9a – 2a – 18) (a2 + 5a + 2a + 10) 

  = {a(a + 9) – 2(a + 9)} {a(a + 5) + 2(a + 5)} 

  = (a + 9) (a – 2) (a + 5) (a + 2) 

  = (a + 2 )(a – 2) (a + 5) (a + 9) 

   = (a + 2) (a – 2) (a + 5) (a + 9) (Ans.) 

x2 + (3a + 4b) x + (2a2 + 5ab  + 3b2) 

 x2 + (3a + 4b) x + (2a2 + 5ab + 3b2)

  = x2 + (3a + 4b)x + (2a2 + 3ab + 2ab + 3b2) 

 = x2 + (3a+ 4b)x + {a(2a + 3b) + 

b (2a + 3b)} 

 = x2 + (3a + 4b)x + (a + b) (2a + 3b) 

 = x2 + {(2a + 3b) + (a + b)}x + (a + b) 

(2a + 3b) 

 = x2 + (2a + 3b)x + (a +b)x + (a + b) 

(2a + 3b) 

 = x (x + 2a + 3b) + (a + b)(x + 2a + 3b) 

 = (x + a + b) (x + 2a + 3b) (Ans.) 

 

 (a + b)  (2a + 3b) 

= (a + b) (2a +3b)  

(a +b) + (2a + 3b) 

= 3a + 4b

 6x2 – x – 15

6x2 – x –15

 = 6x2 – 10x + 9x – 15 

 = 2x (3x – 5) + 3(3x – 5) 

 = (2x + 3) (3x – 5) (Ans.)

6  (−15) = −90 

9  (−10) = −90 

9 + (−10) = − 1 

x2 – x – (a + 1)(a + 2) 

x2 – x – (a + 1)(a + 2)  

= x2 + (a + 1)x – (a + 2)x – (a + 1)(a + 2) 

= x(x + a + 1) – (a + 2)(x + a + 1) 

= (x + a + 1){x – (a + 2)} 

= (x + a + 1)(x – a – 2) (Ans.) 

−(a + 1)  (a + 2) 

 = − (a + 1) (a + 2) 

 (a + 1) + {− (a + 2)} = − 1 

3x2 + 11x – 4 

3x2 + 11x – 4

  = 3x2 + 12x – x – 4 

  = 3x(x + 4) –1(x + 4) 

  = (x + 4)(3x –1) (Ans.) 

3  ( − 4) = −12 

12  (−1) = − 12 

12 +(−1) = 11 

3x2 – 16x – 12 

3x2 – 16x –12

  = 3x2 – 18x + 2x – 12 

  = 3x(x – 6) + 2(x – 6) 

  = (3x + 2)(x – 6) (Ans.)

3  ( − 12) = −36 

(−18)  2 = − 36 

(−18) + 2 = − 16 

2x2 – 9x – 35 

2x2 – 9x – 35

  = 2x2 – 14x + 5x – 35 

  = 2x (x – 7) + 5(x – 7) 

  = (x – 7) (2x + 5) 

2 (−35) = −70 

(−14)  5 = −70 

(−14) + 5 = − 9 

2x2 – 5xy + 2y2 

2x2 – 5xy + 2y2

 = 2x2 – 4xy – xy + 2y2  

  

2  2 = 4 



 ....................................................   ................................................... 

 = 2x(x – 2y) – y(x – 2y) 

 = (x – 2y) (2x – y) (Ans.) 
(− 4)  (−1) = 4 

(−4) + (−1) = −5

x3 – 8(x – y)3 

x3 – 8(x – y)3 x3 – {2(x – y)}3 

 = {x – 2(x – y)}[(x)2 + x.2(x – y) + {2(x – y)}
2
] 

 = (x – 2x + 2y) {x2 + 2x(x – y) + 4(x2 – 2xy + y2)} 

 = (2y – x)(x2 + 2x2 – 2xy + 4x2 – 8xy + 4y2) 

 = (2y – x)(7x2 – 10xy + 4y2) (Ans.) 

10p2 + 11pq – 6q2 

10p2 + 11pq – 6q2

 = 10p2 + 15pq – 4pq – 6q2  

 = 5p(2p + 3q) – 2q(2p + 3q) 

 = (2p + 3q)(5p – 2q) (Ans.)

10  (− 6) = − 60 

15  (− 4) = −60 

15 + (− 4) =11 

2(x + y)2
 – 3(x + y) – 2  

x + y = a 

 = 2a2 – 3a – 2 

  = 2a2 – 4a + a – 2 

  = 2a (a – 2) +1(a – 2) 

  = (a – 2) (2a + 1)

2  (−2) = −4 

( − 4)  1 = − 4 

(− 4) + 1 = −3 

 

  = (x + y – 2) {2(x + y) +1} [  

(x + y – 2)(2x + 2y + 1) (Ans.) 

ax2 + (a2 + 1)x + a 

ax2 + (a2 +1)x + a

  = ax2 + a2x + x + a 

  = ax(x + a) +1(x + a) = (x + a)(ax +1)  (Ans.) 

15x2 – 11xy – 12y2 

15x2 – 11xy  – 12y2

 = 15x2 – 20xy + 9xy –12y2  

 = 5x(3x – 4y) + 3y(3x – 4y) 

 = (3x – 4y) (5x + 3y) (Ans.) 

15  (−12) = −180 

(−20)  9 = − 180 

(−20) + 9 = − 11 

a3 – 3a2b + 3ab2 – 2b3 

 a3 – 3a2b + 3ab2 – 2b3 

  = (a)3 – 3  a2  b + 3  a  b2 – b3 – b3 

  = (a – b)
3
 – (b)

3
 

  = {(a – b) – b}{(a – b)
2
 + (a – b)b + (b)

2
} 

  = (a – b – b) (a2 – 2ab + b2 + ab – b2 + b2) 

  = (a – 2b) (a2 – ab + b2) (Ans.) 

  eûwbe©vPwb Ask   

gv÷ vi  †UªBbvi  c¨v‡bj  KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl Yc~e©K cÖYxZ A wZwi ³  enywbe©vPwb cÖ‡kœvËi  

 4.4 : Drcv`‡K we‡kølY  †evW© eB, c„ôv 62 I 63 

  
 2x2 – 

1

8
 

x + 
1

4
x + 

1

2
2x – 

1

4
2x + 

1

4
 

 x3 −27(x −y)3    

(2x −3y) (13x2 −21xy + 9y2) 

(3y −2x) (13x2 −21xy + 9y2) 

(3y −2x) (9x2 −21xy + 13y2) 

(3y + 2x) (13x2 −24xy + 9y2)  

 
 

 a2 + 2ab − 2b − 1

a + 1 (a + 2b − 1) 

(a + 2b + 1) (1 − a)  

 a4 + a2  

 

a2 − 1 a2 + 1 

a2 − a + 1 a2 + a + 1 

 

 

 

 1 + p + q + pq  

(p + 1) (q + 1) (p –1) (q − 1) 

(p + 1) (q – 1) (1 + p) (1 – q)  

 x2 + 8xy + 16y2

(x + 4y)2 (x − 4y)

(−x + 4y)2 (x + 4y)  

 x2 + 8xy + 16y2  = x2 + 2.x.4y + (4y)2 = (x + 4y)2 

 x2 − y2 + 2y − 1

x + y + 1 x − y − 1

x + y − 1 − x − y + 1 

 x2 − y2 + 2y − 1 = x2 − (y2 − 2y + 1) = x2 − (y − 1)2 

  = (x + y − 1) (x − y + 1) 

 x2 − 64

(x + 8) (x −8) (x − 8) (x − 8) 

(x + 4) (x − 8) (x + 4) x + 8) 

 x3 + 1

x − 1 x + 1 

x2 + 2x + 1 x2 + x + 1   

x3 +1 = (x)3 + (1)3 = (x + 1)(x2 – x + 1) 

 x2 + 4xy + 4y2

(x + y)2 (x + 2y) (2x + y)2 (x2 + 2y) 

  x2 + 4xy + 4y2 = (x)2 + 2.x.2y + (2y)2 = (x + 2y)2  

   = (x + 2y) (x + 2y) 



 ............................................    ..............................................

 x2 + 2x

2x x + 2 x(x + 2) x(x − 2) 

  x2 + 2x = x(x + 2)

 a2b + 2ab2 + b3

a(ab + 2b + b2) ab(a + 2b + b2) 

a2 + 2ab + b3 (a + b)2  

 a2b + 2ab2 + b3 = b(a2 + 2ab + b2) = b(a + b)2 

 x3 + 27

(x + 9) (x2 − 3x + 9)  (x − 3) (x2 + 2x + 9)  

 8x3 + 27y3

(2x + 3y) (2x − 3y) 

(4x2 − 6xy + 9y2) (2x2 − 6xy + 3y2)  

 8x3 + 27y3 = (2x)3 + (3y)3 

  = (2x + 3y){(2x)2 – 2x  3y + (3y)2} 

  = (2x + 3y)(4x2 – 6xy + 9y2) 

 8x3 + 125

(2x + 5) (2x − 5)

(4x2 + 10x + 25) (4x2 + 10x − 25)  

 8x3 + 125 = (2x)3 + 5
3
 =  (2x + 5) {(2x)2 − 2x  5 + (5)2} 

= (2x + 5) (4x2 − 10x + 25) 

 ax2 + (a2 + 1) x + a

ax − 1 x + a x − a ax2 + 1  

 a3 + b3

a + b a2 − b2 (a − b)2 a2 + ab + b2 

 p2 + 2pq − 2q − 1

p − q q − 1 p + q − 1 p + 2q + 1 

 x2 − 9y2

(x + 9y)(x − 9y) (x + 3y)(x + 3y)

(x + 3y)(x − 3y) (x + 9y)(x + 9y)  

 a2 + 2ab −2b − 1

(a −1) (a + b)  (a−1) (a + 2b + 1)

(a + 1) (a + 2b) (a + 1) (a + 2b + 1) 

 a2 + 2ab − 2b − 1 = a2 + 2ab + b2 −b2 − 2b − 1 

  = (a + b)2 − (b2 + 2.b.1 + 1) = (a + b)2 − (b + 1)2 

  = (a + b + b + 1) (a + b − b − 1) = (a + 2b + 1) (a − 1) 

 35 − 2x − x2

(x − 5)(x + 7) (5 − x)(7 + x)

(x + 5)(x − 7) (x − 5)(7 + x) 

 a2 − 2a − 15

 

a(a + 5)(a − 3) (a + 5)(a + 3)

(a − 5)(a + 3) (a − 5)(a − 3) 

 x2 − x − 20

(x − 5)(x + 4) (x + 5)(x − 4)

(x + 4)(x + 5) (4 − x)(x + 5)  

 9x2 − 9x − 4

(3x + 1) (x + 3) (3x + 4) (x + 4) 

 9x2 − 9x − 4 = 9x2 + 3x − 12x − 4 

                                  = 3x(3x + 1) − 4(3x + 1) = (3x + 1) (3x − 4)

  
 x6 + 8

i. x2 + 2 ii. x2 − 2x + 4 iii. x4 − 2x2 + 4 

 

i  ii i  iii ii  iii i, ii  iii  

 x6 + 8 = (x2)3 + (2)3 = (x2 + 2){(x2)2 – x2.2 + (2)2} 

  = (x2 + 2) (x4 – 2x2 + 4) 

   i  iii ii 

 a2 + 7ab + 12b2 7ab

i. 3ab ii. 4ab iii. 5ab 

 

i  ii iii i ii  iii 

  

8x3 + 36x2 + 54x + 27 

 

 (2x + 3) (2x − 3) (3x + 2) (3x − 2) 

 8x3 + 36x2 + 54x + 27 

  = (2x)3 + 3  (2x)2  3 + 3  2x  (3)2 + (3)3 

  = (2x + 3)3 = (2x + 3) (2x + 3) (2x + 3) 

 
(2x + 3) (2x + 1) (2x − 1)

(2x + 3) (2x + 3) (2x + 3)

(2x + 1) (2x + 3) (2x + 5)

(2x − 3) (2x − 3) (2x + 3) 

 

1 2 3 4  

 4.5 : x2 + px + q AvKv‡ii ivwki Drcv`K 

 †evW© eB, c„ôv 64 I 65 

  
 x2 + 5x – 6 

(x + 1) (x – 6) (x – 2) (x + 3) 

(x – 1) (x + 6) (x + 2) (x – 3)  

 (x + 4) ?

x2 – 4x + 4 x2 + 7x + 12

x2+ 6x + 9 x2 – 7x + 12  

 x2 − 9x − 36

x + 3 x − 3 x + 12 x − 4 

 x2 + 9x + 20

(x − 4) (x + 5) (x + 4) ( x + 5) 

(x − 4) (x − 5) (4 − x) (5 + x) 

 x2 + 9x + 20 = x2 + 4x + 5x + 20 = x(x + 4) + 5(x + 4) 

  = (x + 4) (x + 5) 

 x2 − 3x − 28

(x + 7) (x + 4) (x + 7) (x − 4)

(x − 7) (x + 4) (x − 7) (x − 4) 

 x2 − 3x − 28 = x2 − 7x + 4x − 28 = x(x − 7) + 4(x − 7) 

  = (x − 7) (x + 4) 

 x2 + 18x + 56



 ....................................................   ................................................... 

(x + 7) (x + 6) (x + 4) (x + 14)

(x + 6) (x + 8) (x + 6) (x + 9) 

 x2 + 18x + 56 = x2 + 4x + 14x + 56 = x(x + 4) + 14(x + 4) 

  = (x + 4) (x + 14) 

  
 x2 + 6x + 9 

 i.

 ii. x2 1 

 iii. 9 

 

i  ii    i  iii    ii  iii i, ii  iii 

 m2 − 3m + 2 

 i. m −2 

 ii. m −1 

 iii. (m −2)2 

 

i   ii     i  iii    ii  iii    i, ii  iii 

 x2 + 5x − 6

i.

 ii. − 6

 iii. x2 1 

 

 i  ii i  iii ii  iii     i, ii  iii 

 x2 − 23x + 132

i. 

ii. 

 iii.  (x − 11) 

 

i  ii i  iii ii  iii i, ii  iii 

  


x2 + 7x + 12 a2 − 11a + 28

 

(a + 7) (a + 4) (a − 7) (a − 8) 

 a2 − 11a + 28 = a2 − 7a − 4a + 28 = a(a − 7) − 4(a − 7) 

   = (a − 7) (a − 4) 

 
(a − 7) (a − 4) (a − 7) (a − 3)

(a + 7) (a − 4) (a + 7) (a + 4)  

 
(x + 4) (x + 3) (x + 4) (x − 3)

(x − 4) (x − 3) (x + 4) (− x + 3)  

 x2 + 7x + 12 = x2 + 3x + 4x + 12 = x(x + 3) + 4(x + 3) 

  = (x + 4) (x + 3) 

 4.6 : ax2 + bx + c AvKv‡ii ivwki Drcv`K 

 †evW© eB, c„ôv 66 I 67 

  
 3x2 + x – 4  

x – 2 x + 2 x + 1 x – 1 

 2x2 + 5x + 3

(x + 1) (x − 1) (2x − 3) (3 − 2x) 

 2x2 + 5x + 3 = 2x2 + 2x + 3x + 3 = 2x(x + 1) + 3(x + 1) 

  = (x + 1) (2x + 3) 

 2x2 − 9x − 35

(x − 7)(2x + 5) (2x − 5)(x + 7)

(x − 7)(2x − 5) (x + 7)(2x + 5)  

  
 2a2 + 10a + 12

i. 2a + 4 ii. a + 4 iii.a + 3 

 

i  ii i  iii ii  iii i, ii  iii 

  

8x2 + 18x + 9

 

1 2 3 4 

 2

 

(2x − 3) (2x + 4) (4x − 3) (4x + 3)  

mKj  †evW© ci xÿ vi  enywbe©vPwb cÖ‡kœvËi  we‡køl Y 

  
 2a2 – 5ab + 2b2  

  

(a – 2b)(2a – b) (a + 2b)(2a – b)

(a + 2b)(2a + b) (a – 2b)(2a + b)  

 x2 + 2x − 143 

 

(x – 11)(x – 13) (x + 11)(x + 13)

(x + 11)(x + 13) (x – 11)(x + 13)  

 27a3 − 8  

(3a + 2) (9a2 – 6a + 4) (3a + 2) (9a2 + 6a + 4) 

(3a – 2) (9a2 – 6a + 4 (3a – 2) (9a2 + 6a + 4)  

27a3 – 8 = (3a)3 – (2)3 = (3a – 2) (9a2 + 6a + 4) 

 x4 – 2x2 + 1 ⎯  

2x + 1 x2 + 1 (x + 1) 2x – 1  

x4 − 2x2 + 1 = (x2)2 − 2.x2.1 + (1)2 = (x2 − 1)2  

 = (x + 1)2 (x − 1)2 = (x + 1) (x + 1) (x − 1) (x − 1) 

 3x2 + x – 10  

x – 2 x + 2 3x + 5 2x + 5  

3x2 + x − 10 = 3x2 + 6x − 5x − 10 = 3x(x + 2) − 5(x + 2) 

 = (x + 2)(3x − 5) 

 a6 – b6 



 ............................................    ..............................................

(a – b) (a5 – b5) (a2 + b2) (a4 + a2b2 + b4)

(a2 – b2) (a4 + a2b2 + b4) (a3 – b3) (a4 + a2b2 + b4)  

  a6 − b6  

  = (a2)3 − (b2)3  

  = (a2 − b2) {(a2)2
 + a2b2 + (b2)2} = (a2 − b2) (a4 + a2b2 + b4) 

 x2 + 3x – 4 

(x + 1) (x – 4) (x – 1) (x + 4)

(x – 1) (x – 4) (x + 1) (x + 4)  

 x2 + 5x – 6 

(x – 6) (x + 1) (x + 6) (x + 1)

(x – 2) (x – 3) (x – 1) (x + 6) 

 x2 – 2x – 35 

(x – 7) (x + 5) (x + 7) (x – 5)

(x – 7) (x – 5) (x + 7) (x + 5)  

   x2 −2x − 35 = x2 −7x + 5x − 35 

  = x(x−7) + 5(x − 7) = (x − 7) (x + 5)

 x2 – 5x + 6

x – 3 x + 2 x + 3 x – 6 

 3x2 – 16x – 12 

3x – 2 3x + 2 x + 6 3x – 5 

 x2 − 9x − 36

x + 3 x − 3 x + 12 x − 4 

 a2 − 5a − 6

(a – 2) (a − 3) (a − 1) (a + 6) 

(a + 1) (a − 6) (a − 2) (a + 3)  

 9a2 − 9a − 4

(2a + 1) (4a − 4) (3a + 1) (3a + 4) 

(3a − 1) (3a + 4) (3a + 1) (3a − 4)  

 8x3 − y3

(2x − y)(4x2 + 2xy + y2) (2x − y)(4x2 − 2xy + y2)

(2x − y)(4x2 + 4xy + y2) (8x − y)(64x2 + 8xy + y2)  

8x3 − y3  = (2x)3 − y3  = (2x− y) (4x2 + 2xy + y2) 

  
 x6 – y6  

 i. x2 – xy + y2 ii. x2 + xy + y2

 iii. x2 + y2

 

  i  ii  ii  iii  i  iii  i, ii  iii  

 x2 + 7x + 12 

 i. x 7 ii. 12 

iii. x + 3

i ii i iii ii iii i, ii iii 

 x2 + 4x + 3 −

i. 3 ii. x 3

iii. (x + 3)

i ii i iii ii iii i, ii iii  

 
 m„Rbkxj Ask  

gv÷ vi  †UªBbvi  c¨v‡bj - KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl ‡Y cÖYxZ A wZwi ³  m„Rbkxj  cÖkœ I  mgvavb 

 


x2 + 6x + 8, x2 − 1, x2 + x − 2 x2 + 5x + 4 

(x − 1)

(x + 4) (x + 2) (x + 1)

 43bs cÖ‡kœi mgvavb  

 x2 + 6x + 8 

= x2 + 4x + 2x + 8 

= x(x + 4) + 2(x + 4) 

= (x + 4)(x + 2) (Ans.) 

 x2 − 1 

 = x2 − 12 = (x + 1)(x − 1) 

 x2 + x − 2 

  = x2 + 2x − x − 2 

  = x(x + 2) − 1(x + 2) 

  = (x + 2)(x − 1) 

(x − 1)

 = x2 + 6x + 8 

 = (x + 4)(x + 2) 

 x2 + 5x + 4 

  = x2 + 4x + x + 4 

  = x(x + 4) + 1(x + 4) 

  = (x + 4)(x + 1) 

(x + 4) (x + 2) (x + 

1)  

 

mKj  †evW© ci xÿ vi  m„Rbkxj  cÖkœ I  mgvavb we‡køl Y 

 x2 + y2 = z2



 ....................................................   ................................................... 

x6 – y6 

x6 + y6 + 3x2y2z2 = z6.

x + y = 5 x – y = 3 z2 

 3bs cÖ‡kœi mgvavb 
 x6 − y6 = (x3)2 − (y3)2 

  = (x3 + y3) (x3 − y3) 

  = (x + y) (x2 − xy + y2) (x − y) (x2 + xy + y2) 

  = (x + y) (x − y) (x2 + xy + y2) (x2 − xy + y2) (Ans.) 

 x2 + y2 = z2 

 (x2 + y2)3 = (z2)3       

(x2)3 + (y2)3 + 3x2y2(x2 + y2) = z6 

 x6 + y6 + 3x2y2z2 = z6   

  x6 + y6 + 3x2y2z2 = z6 

 x2 + y2 = z2 

  x + y = 5 x − y = 3 

2(x2 + y2) = (x + y)2 + (x − y)2 

  x2 + y2 = 
(5)2 + (3)2

2
 = 

25 + 9

2
  = 

34

2
  =17 

z2 = 17 (Ans.)

AwZwi ³  Abykxj ‡bi  Rb  ̈m„Rbkxj  cÖkœe v̈sK (DËi  ms‡KZmn) 

 


x3 + y3, (x + y)3 (x2 − y2)2 x2 − xy + y2)2 
 

†evW© eB‡qi  Abykxj g~j K Kv‡Ri  mgvavb 

  4x2 − y2    6ab2 − 24a 

  x2 + 2px + p2 − 4  x3 + 27y3  

 27a3 − 8 
 

4x2 − y2 = (2x)2  − (y)2 = (2x + y) (2x − y)  

6ab2 − 24a = 6a(b2 − 4) = 6a{(b)2 − (2)2} 

                      = 6a(b + 2) (b − 2)  

x2 + 2px + p2 − 4 

 = (x)2 + 2.x.p + (p)2 − 4 

 = (x + p)2 − 4 = (x + p)2 − (2)2 

 = {(x + p) + 2} {(x + p) − 2}  

 = (x + p + 2) (x + p − 2) 

x3 + 27y3 = x3  + (3y)3 = (x + 3y) {(x)2 − x.3y + (3y)2} 

   = (x + 3y) (x2 − 3xy + 9y2) 

27a3 − 8 = (3a)3 − (2)3 

 = (3a − 2) {(3a)2 + 3a.2 + (2)2} 

 = (3a − 2) (9a2 + 6a + 4)  

x2 − 18x + 72  x2 − 9x − 36 

x2  − 23x + 132 
 

x2 −18x + 72 

 72 

(−1, −72), ( −2, −36), (−3, −24), (− 4, −18) (− 6, − 12) 

 (− 6)  (−12) = 72 (− 6) + ( −12) = − 18 

  x2 −18x + 7 = x2 − 12x − 6x + 72 

  = x(x −12) − 6(x − 12) 

  = (x −12) (x − 6) 

x2 − 9x − 36 

 (−36)

(−1, 36), (2, −18) (3, −12)  

 3  (−12) = −36 3 + ( −12) = − 9 

  x2 − 9x − 36  = x2 −12x + 3x − 36 

  = x(x −12) + 3(x − 12) 

  = (x −12) (x + 3) 

x2 − 23x + 132 

 132 

(−1, −132), (−2, −66), (−3, − 44), (− 4, −33), (− 6, −22) (−11, −12) 

 (− 11)  (− 12) = 132 (− 11) + (− 12) = − 23 

  x2 −23x + 132 = x2 − 11x −12x + 132 

  = x(x − 11) − 12 (x − 11) 

  = (x − 11) (x − 12) 

8x2 + 18x + 9 27x2 + 15x + 2 

2a2 − 6a − 20 
 

 8  9 = 72 

6  12 = 72 6 + 12 = 18 

  8x2 + 18x + 9 = 8x2 + 6x + 12x + 9 

  = 2x(4x + 3) + 3(4x + 3) 

  = (4x + 3) (2x + 3) 

 27  2 = 54 

9  6 = 54 9 + 6 = 15 

  27x2 + 15x + 2  = 27x2 + 9x + 6x + 2 

   = 9x(3x + 1) + 2(3x + 1) 

   = (3x + 1) (9x + 2) 



 ............................................    ..............................................

2  (− 20) = − 40

4  (−10) = − 40 4 + (−10) = − 6 

  2a2 − 6a − 20 = 2a2 + 4a − 10a − 20 

  = 2a(a + 2) − 10(a + 2) 

  = (a + 2) (2a −10) 

  = 2(a + 2)(a – 5) (Ans.) 

 

 

 

 

 

 

enywbe©vPwb mv‡RkÝ 
  

m„Rbkxj  mv‡RkÝ 
  

 

 









 

Aä v‡qi  Myi yZ¡c~Y© kãmg~n 

◼

◼

◼

◼

◼

◼

◼

◼

GK bR‡i  Aä v‡qi  wel qmg~n 



 ....................................................   ................................................... 

◼ Factor) : 

◼ (Common Factor) 

◼ Highest Common Factor

  

(H.C.F)   

◼ Common Multiple)

 

◼ (Least Common Factor)

(L.C.F) 

◼

◼

  

 

 

†evW© eB‡qi  Abykxj bxi  cÖ‡kœi  mgvavb 

–5 –y  

y2 + 10y + 25 y2 – 10y + 25 

25 – 10y + y2 y2 – 10y – 25  

 (− 5 − y)2 = {− (5 + y)}
2 

  = (5 + y)2 = 52 + 2  5  y + y2 

  = y2 + 10y + 25 

(x – 2) (4x + 3) 

4x2 – 5x + 6 4x2 – 11x – 6 

4x2 +5x – 6 4x2 – 5x – 6  

(x − 2) (4x + 3) = 4x2 + 3x − 8x − 6 = 4x2 − 5x − 6  

x2 – 2x – 3 x2 + 2x – 3 

x + 1 x – 1  1 0  

x2 − 2x − 3 = x2 − 3x + x − 3 = (x + 1) (x − 3) 

 x2 + 2x − 3 = x2 + 3x − x − 3 = (x − 1) (x + 3)  

  1 

(3x – 5) (5 + 3x) 

3x2 – 25 9x2 – 5 

 (3x)2 – 52 9x2 – 25   

(3x − 5) (5 + 3x) = (3x)2 − 52 

−  

x2 – 3 x + 1 = 0 

x + 
1

x
 

– 3x 3x – 3 3  

x2 − 3x + 1 = 0 

 x2 + 1 = 3x   
x2 + 1

x
 = 3  x + 

1

x
 = 3 

x2 + 
1

x2

1 5 7 11  

 x2 + 
1

x2 = ( )x + 
1

x

2

 − 2  x  
1

x
 = ( )3 2− 2 = 3 − 2 = 1 

x3 + 
1

x3 

 12 6 3 3 3 + 3 0  

 x3 + 
1

x3 = ( )x + 
1

x

3

 − 3 x  
1

x
 ( )x + 

1

x
 

 = ( 3)2 − 3. 3 = 3 3 − 3 3 = 0 

x2 – x – 30 

(x – 5) (x + 6) (x + 5) (x – 6) 

(x – 5) (x – 6) (x + 5) (x + 6)  

 x2 − x − 30 = x2 − 6x + 5x − 30 = x(x − 6) + 5 (x − 6) = (x + 5) (x − 6) 

x2 – 10x + 21 x2 − 6x – 7  

i. x – 7 

ii. (x + 1) (x – 3) (x – 7) 

 iii. x4 – 60x2 − 147 

i ii i iii ii iii i, ii iii 

x2 − 10x + 21 = x2 − 7x − 3x + 2 

 = x(x − 7) − 3 (x − 7) = (x − 3) (x − 7) 

   x2 − 6x − 7 = x2 − 7x + x − 7 

  = x(x − 7) + 1 (x − 7) = (x + 1) (x − 7) 

 (i) x − 7 

(ii) (x + 1) (x − 3) (x − 7)

(iii) (x2 − 10x + 21) (x2 − 6x − 7) 

 = x4 − 16x3 + 74x2 − 56x − 147; 



 ............................................    ..............................................

(i) x3 − y3 = (x − y) (x2 + xy + y2) 

 (ii) ab = ( )
a + b

2

2

 − ( )
a – b

2

2

 

 (iii) x3 + y3 = (x + y)3 + 3xy (x + y) 

i ii i iii ii iii i, ii iii  

x + y = 5 x – y = 3 

x2 + y2

15 16 17 18   

 xy

10 8 6 4  

 x2 – y2

13 14 15 16  

 2(x2 + y2) = (x + y)2 + (x − y)2 

 = 52 + 32 = 25 + 9 = 34 

  x2 + y2 = 17 

 xy = ( )
x + y

2

2

 − ( )x − y

2

2

 

 = ( )
5

2

2

 − ( )
3

2

2

 = 
25

4
 − 

9

4
 = 

16

4
 = 4 

 x2 − y2 = (x + y) (x − y) = 5  3 = 15 

x + 
1

x
 = 2

( )x – 
1

x

2

0 1 2 4  

 x3 + 
1

x3

1 2 3 4  

 x4 + 
1

x4

8 6 4 2  

 ( )x − 
1

x

2

 = ( )x + 
1

x

2

 − 4.x.
1

x
 = 22 − 4 = 4 − 4 = 0 

 x3 + ( )
1

x

3

 = ( )x + 
1

x

3

 − 3.x.
1

x
 ( )x + 

1

x
 

 = 23 − 3  2 = 8 − 6 = 2 

 x4 + 
1

x4 = (x2)2 + ( )
1

x2

2

= ( )x2 + 
1

x2

2

 − 2.x2.
1

x2 

  = 








(x)2 + ( )
1

x

2 2

 − 2 = 






( )x + 

1

x

2

 − 2.x. 
1

x

2

− 2 

  = {(2)2 − 2}2 − 2 

{4 − 2}2 − 2 = 22 − 2 = 4 − 2 = 2 

36a2b2c4d5, 54a5c2d4 90a4b3c2 

36, 54 90 =18

a2b2c4d5, a5c2d4 a4b3c2

a2 c2

 18a2c2  (Ans.)

20x3y2a3b4, 15x4y3a4b3 35x2y4a3b2 

20, 15, 35 5  

 x3y2a3b4, x4y3a4b3 x2y4a3b2

x2,y2, a3 b2 

5x2y2a3b2 (Ans.) 

15x2y3z4a3, 12x3y2z3a4 27x3y4z5a7 

15, 12 27 3

x2y3z4a3, x3y2z3a4 x3y4z5a7 

x2, y2, z3 a3

3x2y2z3a3. (Ans.) 

18a3b4c5, 42a4c3d4, 60b3c4d5 78a2b4d3

18, 42, 60 78 = 6

 a3b4c5, a4c3d4, b3c4d5 a2b4d3 

     

6 (Ans.) 

x2 – 3x, x2 – 9  x2 – 4x + 3 

= x2 – 3x = x(x – 3) 

= x2 – 9 = (x)2 – (3)2 = (x + 3)(x – 3) 

= x2 – 4x + 3 

   = x2 – 3x – x + 3 

    = x(x – 3) –1(x – 3) = (x – 3)(x – 1) 

(x − 3) 

(x − 3)    

(x – 3) (Ans.) 

18(x + y)3, 24(x + y)2 32(x2 – y2) 

18, 24 32  = 2 

 = 18 (x + y)3 = 18 (x + y)(x + y)(x + y) 

= 24 (x + y)2 = 24 (x + y)(x + y) 

= 32 (x2 – y2) = 32(x + y)(x – y) 

   2(x + y) (Ans.) 

a2b(a3 – b3), a2b2(a4 + a2b2 + b4)

a3b2 + a2b3+ ab4  

= a2b(a3 – b3) = a2b(a – b)(a2 + ab + b2) 

= a2b2(a4 + a2b2 + b4) 

   = a2b2{(a2)2 + 2a2b2 + (b2)
2
 – a2b2} 

   = a2b2{(a2 + b2)
2
 – (ab)2} 

   = a2b2(a2 + b2 + ab)(a2 + b2 – ab) 

   = a2b2(a2 + ab + b2)(a2 – ab + b2) 

= a3b2 + a2b3 + ab4 = ab2(a2 + ab + b2) 

 ab(a2 + ab + b2) (Ans.) 

a3 – 3a2 – 10a,  a3 + 6a2 + 8a a4 – 5a3 – 14a2  

= a3 – 3a2 – 10a 

    = a(a2 – 3a –10) 

    = a(a2 – 5a + 2a –10) 

    = a{a(a – 5) + 2(a – 5)} = a(a – 5)(a + 2) 

= a3 + 6a2 + 8a 

    = a(a2 + 6a + 8) 

    = a(a2 + 4a + 2a + 8) 

    = a{a(a + 4) + 2(a + 4)} = a(a + 4)(a + 2) 

= a4 – 5a3 –14a2 

    = a2 (a2 – 5a – 14) 

    = a2(a2 – 7a + 2a –14) 

    = a2 {a(a – 7) + 2(a – 7)}  = a2 (a – 7)(a + 2) 

 a(a + 2) (Ans.) 



 ....................................................   ................................................... 

a5b2c, ab3c2 a7b4c3 

a7, b
4
, c 

a7b4c3  (Ans.) 

5a2b3c2, 10ab2c3 15ab3c  

 5, 10 15 = 30

 a2, b3 c3 

= 30a2b3c3  (Ans.) 

3x3y2, 4xy3z, 5x4y2z2 12xy4z2 

3, 4, 5 12 = 60

x4, y4 z2 

= 60x4y4z2  (Ans.) 

3a2d3, 9d2b2, 12c3d2, 24a3b2 36c3d2  

3, 9, 12, 24 36 = 72

a3, b2, c3 d3     

= 72a3b2c3d3  (Ans.) 

x2 + 3x + 2, x2 – 1 x2 + x – 2 

= x2 + 3x + 2

    = x2 + 2x + x + 2 

    = x(x + 2) +1(x + 2) 

    = (x + 2)(x + 1) 

= x2 – 1 = (x)2  – (1)2 = (x + 1)(x – 1) 

= x2 + x – 2 

  = x2 + 2x – x – 2 

   = x(x + 2) – 1(x + 2) = (x + 2)(x – 1) 

=  (x + 1) (x – 1) (x + 2) = (x2 – 1) (x + 2) (Ans.) 

x2 – 4, x2 + 4x + 4 x3 – 8 

x2 – 4 = x2 – 22  

  = (x + 2)(x – 2) 

x2 + 4x + 4 

  = x2 + 2x + 2x + 4 

  = x(x + 2) + 2(x + 2) = (x + 2)(x + 2) 

x3 – 8 = x3 – 23 

  = (x – 2)(x2 + x  2 + 22) = (x – 2)(x2 + 2x + 4) 

= (x + 2) (x – 2) (x + 2) (x2 + 2x + 4)  

  = (x + 2)
2
(x3 – 8) (Ans.) 

6x2 – x – 1, 3x2 + 7x + 2 2x2 + 3x – 2

= 6x2 – x – 1

   = 6x2 – 3x + 2x –1 

   = 3x(2x – 1) +1 (2x – 1) 

   = (2x – 1)(3x +1) 

= 3x2 + 7x + 2 

  = 3x2 + 6x + x + 2 

  = 3x(x + 2) + 1 (x + 2) 

  = (x + 2) (3x + 1) 

= 2x2 + 3x – 2 

   = 2x2 + 4x – x – 2 

   = 2x(x + 2) – 1(x + 2) 

   = (x + 2)(2x – 1) 

 = (2x – 1)(3x + 1)(x + 2) (Ans.) 

a3 + b3, (a + b)3, (a2 – b2)
2
 (a2 – ab + b2)

2
 

= a3 + b3 = (a + b) (a2 – ab + b2)

= (a + b)3  = (a + b) (a + b) (a + b) 

= (a2 – b2)
2
 = {(a + b)(a – b)}2 

  = (a + b)2 (a – b)2 

  =  (a + b) (a + b) (a – b) (a – b)  

= (a2 – ab + b2)
2
 =  (a2 – ab + b2) (a2 – ab + b2) 

= (a + b)(a + b)(a + b)(a – b) (a – b) 

  (a2 – ab + b2)(a2 – ab + b2) 

 = (a – b)2 (a + b)3 (a2 – ab + b2)2 

x2 + 
1

x2 = 3

( )x + 
1

x

2

x6 + 1

x3

x2 − 
1

x2 

x2 + 
1

x2 = 3 

( )x + 
1

x

2

 = (x)2 + 2.x. 
1

x
 + ( )

1

x

2

 

  = x2 + 
1

x2 + 2 = 3 + 2 

= 5 (Ans.) 

( )x + 
1

x

2

 = 5 

  x + 
1

x
 = 5 [

 =
x6 + 1

x3  = 
x6

x3 + 
1

x3 = x3  + 
1

x3 

  = ( )x + 
1

x

3

− 3.x. 
1

x
 ( )x + 

1

x
 

  = ( 5)3 − 3.1. 5    [

  = 5 5 − 3 5 = 2 5 (Ans.) 

x2 + 
1

x2  = 3 

 ( )x2 − 
1

x2

2

 = ( )x2 + 
1

x2

2

 − 4x2. 
1

x2 

   = (3)2 − 4 = 9 − 4 = 5 

   x2 − 
1

x2  = 5  [

x2 − 
1

x2  

 = ( )x2 − 
1

x2

3

= (x2)
3 − ( )

1

x2

3

−3.x2. 
1

x2 ( )x2 − 
1

x2  

 = 








(x2)
3
 −( )

1

x2

 3

 − 3( )x2 − 
1

x2  

 = ( )x2 − 
1

x2

3

+ 3.x2. 
1

x2( )x2 − 
1

x2  − 3( )x2 − 
1

x2  

 = ( 5)3 + 3.1. 5 − 3 5 [

5 5 + 3 5 − 3 5 = 5 5 (Ans.) 

3x – 5y + 3z 3x + 5y – z 



 ............................................    ..............................................

27x3 + 125y3 + 45xyz = z3 

3x − 5y + 3z 

(3x − 5y + 3z)2 

 = {(3x − 5y) + 3z}2 

 = (3x − 5y)2 + 2(3x − 5y)3z + (3z)2 

 = (3x)2 − 2.3x.5y + (5y)2 + 6z(3x − 5y) + 9z2 

 = 9x2 − 30xy + 25y2 + 18xz − 30yz + 9z2 

 = 9x2 + 25y2 + 9z2 − 30xy − 30yz + 18xz (Ans.) 

ab = ( )
a + b

2

2

 − 



a − b

2

2

 

 (3x − 5y + 3z)(3x + 5y − z) 

 = 






(3x − 5y + 3z) + (3x + 5y − z)

2

2

 − 






(3x − 5y + 3z) − (3x + 5y − z)

2

2

 

 = 



3x − 5y + 3z + 3x + 5y − z

2

2

 −  



3x − 5y + 3z − 3x − 5y + z

2

2

 

 =  ( )
6x + 2z

2

2

 − 



4z − 10y

2

2

 

 = { }
2(z + 3x)

2

2

 − 






− 2(5y − 2z)

2

2

 

 = (z + 3x)2 − (5y − 2z)2 (Ans.) 

3x + 5y − z = 0

 3x + 5y = z 

 (3x + 5y)3 = z3 [

(3x)3 + (5y)3 + 3. 3x.5y (3x + 5y) = z3 

 27x3 + 125y3 + 45xy.z = z3 [ 3x + 5y = z] 

  27x3 + 125y3 + 45xyz = z3 

P = 3x2 – 16x – 12, Q = 3x2 + 5x + 2, R = 3x2 – x – 2 

Q = 0 x  0 9x2 + 
4

x2 

P, Q, R 

Q = 0

 3x2 + 5x + 2 = 0 

 
3x2 + 5x + 2

x
 = 

0

x
    [  x 

3x + 5 + 
2

x
 = 0 

 3x + 
2

x
 = − 5 

 3x + 
2

x

2

−5 2

(3x)2 + 2.3x. 
2

x
 + ( )

2

x

2

 = 25 

 9x2 + 12 + 
4

x2 = 25 

 9x2 + 
4

x2 = 25 − 12  9x2 + 
4

x2 = 13 (Ans.) 

P = 3x2 − 16x − 12

   = 3x2 − 18x + 2x − 12 

   = 3x(x − 6) + 2(x − 6)  = (x − 6)(3x + 2) 

 Q = 3x2 + 5x + 2 

   = 3x2 + 3x + 2x + 2 

   = 3x(x + 1) + 2(x + 1) = (3x + 2) (x + 1) 

 R = 3x2 − x − 2 

   = 3x2 − 3x + 2x − 2 

   = 3x(x  − 1) + 2(x − 1) = (3x + 2)(x − 1) 

(3x + 2)(x − 6)(x + 1)(x − 1) (Ans.)

 

  eûwbe©vPwb Ask   

gv÷ vi  †UªBbvi  c¨v‡bj  KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl Yc~e©K cÖYxZ A wZwi ³  enywbe©vPwb cÖ‡kœvËi  

 4.7 : exRMwYZxq ivwki M.mv.My. I j.mv.My. 

 †evW© eB, c„ôv 68 

  
 P = x2 + 1, Q = x4 – x2 + 1 P  Q 

(x2 – 1)2 x6 + 1 x6 – 1 x6 + 8  

 xy, xy2, 5x

x y xy xy2 

  
 x – 1, x2 – 1, x3 – 1 

i. (x3 + x2 + x – 3)  

 ii. (x – 1) 

 iii. (x2 – 1) (x2 + x + 1) 

 

 i  ii ii  iii    i  iii  i, ii  iii  

 

i. 

ii. a2b, ab, 5bc b 

 iii. (a2 − b2) (a2 + b2)  (a + b)2 

 

i  ii i  iii ii  iii i, ii  iii 

  

2a2b4c3, 5a2b3c3, 6a3b3c4  



 ....................................................   ................................................... 

 

a2b3c3 2a2b3c3 6a3b4c4 30a3b4c4  

 

a2b3c3 2a2b3c3 6a3b4c4 30a3b4c4  

2a2 + 4a, (a + 2)2, a3 + 8

 

(a + 2)2 a + 2 1 2 

 
a3 + 8 (a + 2)3

2a(a + 2) (a3 + 8) 2(a + 2) 

 4.7.1 : Mwiô mvaviY ¸YbxqK (M.mv.My.) 

 †evW© eB, c„ôv 68 − 70 

  
 x4 +  x2y2 + y4 x3 – y3 

x + y x – y 

x2 + xy + y2 x2 – xy + y2  

 a – b b – a 

1 – 1 

a – b (a – b) (b – a)  

 x3 + 2x2, x2 – 4 xy – 2y 

1 x + 2 

(x + 2) ( (x – 2) x2y (x2 – 4)  

 x2 – y2, 2x + 2y 2x2y + 2xy2 

x + y 2xy (x2 – y2) 

2xy (x + y)3(x – y) 4xy (x + y)3(x – y)  

 −2 − 4

2 − 2 1 − 4  

 x3 + y3 x3 −y3

x2 + xy + y2 1 

1 x − y  

 9a3b2c2, 12a2bc, 15ab3c3  

3abc2 6abc 6a2bc 3abc  

 a3b2c3  a5b3c4

a3b2c2 a3b2c3 a5b2c3 a5b3c3 

 (x2 + y2)2 (x4 + y4)

x + y x2 + y2 x2 − y2 1 

 x2 − 4 xy − 2y

(x + 2) (x − 2) (x − 4) (x + 4) 

  (x + y)3  x3 + y3

(x + y)3 (x + y)2 x3 + y3 (x + y) 

 x2 − 4, x3 − 8  x2 − 2x

x + 2 x − 2

x2 + 2x + 4 x2 − 2x + 8  

 a3 − 3a2 − 10a, a3 + 6a2 + 8a  a4 − 5a3 − 14a2

a a(a + 2) a(a + 2)2 a(a2 − 4) 

 5x3,10x2y 20x4 

5x2  20x4y2 50x9y4 100 x24 y2  

  
 4(a + b)2 2(a2 − b2) 

i. 2 

 ii. 2(a + b)  

 iii. 2(a + b) 

 

i  ii ii  iii i  iii i, ii  iii 

 p(q + r), pq(q + r) −

i. pq ii. p(q + r) 

 iii. p(q + r) 

 

i  ii ii  iii i  iii i, ii  iii  

  


(x + y)
3
, 24(x + y)

2
, 32(x2 − y2) 

 

6 4 3 1  

 1 24 32 1

 

3(x + y) 2(x + y) (x + y)2 24(x + y)  

 

2(x + y) 2(x + y)2 (x + y)2 (x + y)  

 4.7.2 : jwNô mvaviY ¸wYZK (j.mv.My.) 

 †evW© eB, c„ôv 70 I 71 

  
 a −b, a2 − ab, a2 − b2 

 

a(a −b) a −b a(a2 − b2) a2 − b2  

 (x + 2)2, (x + 2)  

(x + 2)2  (x + 2)3 

(x + 2) 1  

 1 x3 + y3 x2 

− xy + y2

x + y x − y 

x2 − y2 x2 + y2  

 x2yz, xy2 xyz 

x2y2z x2y2z2 x2yz xyz  

 x2, y2 z 

  x2y2z. 

 x3 − y3  x6 − y6

x3 + y3 x3 − y3

(x3 − y3) (x6 − y6) x6 − y6  

 x3 + x2y, x2y + xy2



 ............................................    ..............................................

xy x + y 

 xy(x + y) x2y(x + y) 

 x − y, x2 + xy + y2 x3 − y3  

 x − y x3 − y3 (x − y)2 x2 + xy + y2  

 x − y, x2 − xy, x2 − y2

 x − y  x(x − y) 

 x2 − y2  x(x2 − y2)   

  

x − 2, x2 − 4, xy − 2y

 
y(x + 2) (x − 2) (x + 2) (x − 2)

x + 2 x − 2 

 

y(x + 2) (x − 2) (x + 2) (x − 2)

x − 2 y(x − 2) 



x2 − y2, x + y, x3y + x2y2

 

x + y x − y x
2
 − y

2
(x + y)2  

 x2 − y2 = (x + y)(x − y)

x + y 

(x + y)(x − y) = x2 − y2 

 

x2y2 x + y (x + y)
2

x2 + y  

 x3y + x2y2 = x2y(x + y)

 x + y) 

 

x2y(x2 − y2) xy(x + y) xy2(x + y) x2y(x − y)  

mKj  †evW© ci xÿ vi  enywbe©vPwb cÖ‡kœvËi  we‡køl Y 

  
 x2 − 3x, x2 − 9

x(x2 − 9) x2 − 9 x + 3 x − 3 

 a3 – b3 a3 + b3  

0 1 a – b a + b 

 x2 – 5x, x2 – 25 x2 – 7x + 10 

 

x x – 5 x – 2 x + 5  

 2x3y2z2, 12x2yz, 20xy3z3  

60x3y3z3 2x3y3z3 2xyz xyz 

 3(a + b), 9(a2 – b2) 18(a3 + b3) 

 

a + b 3(a + b)

(a – b)(a3 + b3) 18(a – b)(a3 + b3)  

 9a3b2c2, 12a2bc, 15ab3c3  

abc 3abc 135a2b2c2 180a3b3c3  

9a3b2c2 = 3  3  a  a  a  b  b  c  c 

  12a2bc = 3  2  2  a  a  b  c 

  15 ab3c3 = 3  5  a  b  b  b  c  c  c 

   = 3abc   

 2x (x3 – 1), 4x2 (x2 – 1)  

2x 2x(x + 1) 2x(x–1) 4x2(x2–1)  

2x (x3 – 1) = 2x(x – 1) (x2 + x + 1) 

  = 4x2(x2 – 1) = 2.2x.x (x + 1) (x – 1) 

  2x (x – 1) 

 a + 1, a2 – 1, a4 – 1  

a + 1 a – 1 a2 – 1 a4 – 1  

= a + 1 

  = a2 − 1 = (a + 1) (a − 1) 

   = a4 − 1 = (a2)2 − 12 = (a2 + 1) (a2 − 1) 

  = (a2 + 1) (a + 1) (a − 1) 

   = (a + 1) 

 x2yz, xy2 xyz  

xyz xy2z x2yz x2y2z  

x2yz;  xy2; xyz 

  = x2y2z 

 xy, x + y, x2 – y2  

x2y2(x2 – y2) xy(x2 – y2) 

xy(x – y) xy(x2 + y2)  

xy 

 x + y 

 x2 − y2 = (x + y)(x − y) 

  xy(x + y)(x − y) = xy(x2 − y2) 

 x2y + xy2 x3 + y3 

x + y x(x + y) x2 + y2 x3 + y3 

x2y + xy2 = xy (x + y) 

 x3 + y3 = (x + y)(x2 − xy + y2) x + y 

 x2 – 9 x2 – 3x 

x2 – 3x x2 – 9 x + 3 x(x2 – 9) 

x2 − 9 = (x + 3)(x − 3), x2 − 3x = x(x − 3) 

 x(x + 3)(x − 3) = x(x2 − 9) 

 (a3 + b3) (a3 – b3) 

1 a – b a + b a2 + ab + b2 

 x3 + x2y, x2y + xy2 x3 + y3 

x + y x (x + y) x2(x + y) xy (x + y) 

 x2 – 4, x2(x – 2), x2y – 2xy 

x – 2 x + 2

x (x – 2) (x + 2) (x – 2) 

x2 − 4 = (x + 2)(x − 2); x2(x − 2); x2y − 2xy = xy(x − 2) 

  x − 2 

 a3b4c4, 12a2b3c2,3a4b2c3 

a2bc2 3abc a2b2c2 12a4b4c4 

 
a

a + b
 + 

ab

a2 – b2 



 ....................................................   ................................................... 

ab

a2 – b2

a2b

a2 – b2

a + ab

a2 – b2

a2

a2 – b2 

  (a + 13) (a – 11) 

a2 – 2a + 143 a2 + 2a – 143

a2 – 24a + 143 a2 + 24a – 143 

 x2 − y2, 2 (x + y), 2 (x2y + xy2) 

x + y x − y x2 − y2 2xy (x + y) 

 a + b, a2 + ab, a2 − b2 

a (a − b) a − b a (a2 − b2) a2 − b2  

 x2 − 4 x2 + 4x + 4

(x + 2) (x − 2)2 (x + 2) (x − 2) 

(x + 2)2 (x − 2) (x2 − 4) (x2 + 4x + 4)  

 a2 − b2, (a + b)2 

a + b a − b (a + b)2 (a + b) (a − b) 

a2 − b2 = (a + b) (a − b);  (a + b)2 = (a + b) (a + b) 

  (a + b) 

 a3 − b3 a3 + b3 −

a − b a + b 0 1 

a3 − b3 = (a − b)(a2 + ab + b2) 

 a3 + b3 = (a + b)(a2 − ab + b2)  1 

 1

1 

 a − b, a2 − ab a2 − b2

a (a − b) a − b a (a2 − b2) a2 −b2  

 a2, a  b

a2 ab a2b a3b 

 



 9a3b2c2, 12a2bc  15ab3c3

3abc 9abc 12a2b2c2 180a3b3c3  
 9, 12, 15 3 

 a, b, c 

 3abc 

 (a − b), (a2 − ab)  (a2 − b2)

a(a − b) (a − b) a(a2 − b2) a2 − b2 

 a2 − 9, a2 − a − 6, a3 − 27

1 a + 3 a − 3 (a + 3)(a − 3) 

 x2 − 9, x2 − 7x + 12 x3 − 27

(x − 3) (x + 3) (x − 4) x2 + 3x + 9 

  (x3 − 1)  (x4 + x2 + 1)

x x + 1 x2 + x + 1 x2 − x + 1 

  
 p2 – 4p + 3 p2 – 9  

 

 i. p – 3 

 ii. p(p + 3)(p – 3)(p – 1) 

 iii. p2 1 

 

  i  ii  ii  iii  i  iii  i, ii  iii 

 

 i. (a – b)2 = (a + b)2 – 2ab 

 ii. (x + y)3= x3 + y3 + 3xy(x + y)

 iii. x3 – y3 = (x – y)(x2 + xy + y2)

 

  i  ii  i  iii  ii  iii  i, ii  iii 

 p + 
1

p
 = 2  

 i. p – 
1

p
 = 0 ii. p3 + 

1

p3 = 2

 iii. p4 + 
1

p4 = 4

 

  i  ii  i  iii  ii  iii  i, ii  iii  

 x + 1, x2 – 1, x3 − 1 ⎯  

 

i. = (x2 – 1)(x2 – x + 1)

ii. = x3 + x2 + x + 1 

iii. = x − 1 

i ii i iii  ii iii i, ii iii  

= (x − 1) 

   = x2 − 1 = (x + 1) (x − 1) 

   = x3 − 1 = (x − 1) (x2 + x + 1) 

 (i)  = (x + 1) (x − 1) (x2 + x + 1) = (x2 − 1)(x2 + x + 1) 

 (ii)  = x3 + x2 + x + 1 

 (iii) = (x − 1) 

 A = x2 – 9, B = x – 3 

 i. A B (x2 – 9)

ii. A B (x – 3) 

iii. A  B = (x – 3)

i ii i iii ii iii i, ii iii 

 x3 – 1, x2 – 1, x – 1 

 i. = x – 1

ii. = (x – 1) (x2 + x – 1) 

iii. = x3 + x2 + x – 3

i ii ii iii i iii i, ii iii 

 a – 1, a2 – 1, a3 – 1 

 i.   = a – 1

ii. = (a – 1) (a2 + a + 1) 

iii. = a3 + a2 + a – 3

i ii i iii ii iii i, ii iii 

  



 ............................................    ..............................................

2(a + b), 4(a2 – b2) 12(a2b + ab2)

 

a + b 2(a + b) 4(a + b) 12(a + b)  

 
12(a + b) 12(a2 – b2)

12ab(a2 – b2) 2ab(a2 + b2)  



3(x + y) 6(x2 − y2) 

 
6(x + y) 3(x − y) 

6(x2 − y2) 3(x + y)   

 
6(x2 − y2) 6(x + y)(x + y) 

18(x2 − y2) 18(x2 − y2)(x + y)  

 G Aä v‡qi  cvV mgwš̂Z enywbe©vPwb cÖ‡kœvËi  

  
 i.  x3 − 2x2, x2 − 4, xy − 2y (x − 2)

ii.  x + y = 5, x − y = 3 x2 + y2 17 

iii. x2 + 2a − 15 (a − 3)(a − 5)

 

i ii ii iii i  iii i, ii iii  

 i.  3x2 + x − 10 (x + 2)

ii.  1

iii. 10

i ii ii iii i  iii i, ii iii   

  

x2 + (a + b)x + ab 

 x 

1 a − b a + b ab  

 

x2 x x + a x − b  

 a = −3, b = −2 

6 x2 − 5x + 6 −5 x − 3  



x2 + 4xy + 4y2 

 
x + y x + 3y

x + 2y (x + 3y)2   

 
 

 x − y = 2 xy = 5 (x + y)2 

12 20 24 28  

  m„Rbkxj Ask   

gv÷ vi  †UªBbvi  c¨v‡bj - KZ…©K †evW© eB I  †mi v ‹̄zj mg~‡ni  cÖkœ we‡køl ‡Y cÖYxZ A wZwi ³  m„Rbkxj  cÖkœ I  mgvavb 

 


15x2 + 4x − 3, x3 − 16x, 3x2 − 11x − 4, x3 − 64 

(p + q) (p + 2q)

 72 bs cÖ‡kœi mgvavb 

 (x + a) (x + b) = x2 + (a + b) x + ab 

 (p + q) (p + 2q) = p2 + (q + 2q) p + q.2q 

  = p2 + 3pq + 2q2 (Ans.)

 15x2 + 4x − 3 

= 15x2 + 9x − 5x − 3 

= 3x(5x + 3) − 1 (5x + 3) 

= (5x + 3) (3x − 1) 

= 



5x + 3 + 3x − 1

 2

2

 − 



5x + 3 − 3x + 1

 2

2

 

  




 ab =( )

a + b

2

2

 − 



a − b

 2
 

2
   

= ( )
8x + 2

 2

2

 − ( )
2x + 4

 2

2

 

= { }
2(4x + 1)

 2

2

 − { }
2 (x + 2)

2

2

 

= (4x + 1)2 − (x + 2)2 (Ans.) 

 x3 − 16x 

  = x(x2 − 16) 

  = x(x2 − 42) 

  = x(x + 4) (x − 4) 

 3x2 − 11x − 4 

  = 3x2 − 12x + x − 4 

  = 3x(x − 4) + 1 (x − 4) 

  = (x − 4) (3x + 1) 

  x3 − 64 

  = x3 − 43 

  = (x − 4) (x2 + 4x + 42) 

  = (x − 4) (x2 + 4x + 16) 



 ....................................................   ................................................... 

(x − 4) (Ans.) 

 

 



x2 − 2x − 35, x2 −7x, 2x2 − 98

3p2 − 2q

− 1  x3 + 
1

 x3 

 70 bs cÖ‡kœi mgvavb 

 (3p2 − 2q) 3p2 − 2q)2

3p2)2 − 2.3p2. 2q + (2q)2 

  = 9p4 − 12p2q + 4q2 (Ans.) 

 x2 − 7x = − 1 

x2 + 1 = 7x 

x2 + 1

 x
 = 7 

  x + 
1

x
 = 7 

x3 + 
1

x3  

 ( )x +
1

x

3
 − 3. x. 

1

x
 ( )x + 

1

x
 

   = 7
3
 − 3.7 = 322 (Ans.) 

 x2 − 2x − 35 

  = x2 − 7x + 5x − 35 

  = x(x − 7) + 5 (x − 7) 

  = (x − 7) (x + 5) 

 x2 − 7x 

  = x(x − 7) 

 2x2 − 98 

  = 2(x2 − 49) 

  = 2(x2 − 72) 

  = 2(x + 7) (x − 7) 

2x(x + 7) (x − 7) (x + 5)  (Ans.) 



4(x2 − ax)2, 6x(x3 − a2x), 14x3(x3 − a3) 7(x6 − a6) 

 53bs cÖ‡kœi mgvavb  

= 7(x6 − a6) 

 = 7{(x3)2 − (a3)2} 

 = 7 (x3 + a3) (x3 − a3) 

 = 7(x + a) (x2 − ax + a2) (x − a) (x2 + ax + a2) 

 = 7 (x + a) (x − a) (x2 + ax + a2) (x2 − ax + a2)  (Ans.) 

= 4(x2 − ax)2 

 = 4{x(x −a)}2 

 = 4x2 (x −a)2  = 2  2  x2  (x − a) (x − a) 

= 6x (x3 − a2x) 

 = 6x.x (x2 − a2) = 2  3  x2 (x + a) (x − a) 

= 14x3 (x3 − a3) = 2  7  x3  (x − a) (x2 + ax + a2) 

2x2(x −a) 

22  x2  (x − a) (x − a) 

2  3  x2  (x + a) (x − a) 

2  7  x3  (x − a) (x2 + ax + a2) 

7(x + a) (x − a) (x2 + ax + a2) (x2 − ax + a2)

= 2 2  3 7  x3  (x − a) (x − a) (x + a) 

    (x2 + ax + a2) (x2 − ax + a2) 

 = 84x3 (x − a) (x3 − a3) (x3 + a3) 

 = 84x3(x − a){(x3)2 − (a3)2} 

 = 84x3 (x − a) (x6 − a6) (Ans.) 

 

mKj  †evW© ci xÿ vi  m„Rbkxj  cÖkœ I  mgvavb we‡køl Y 



x2 + 3x + 2, x2 – 1, x2 +x – 2 

= 5x x3 – 
1

x3 

 3bs cÖ‡kœi mgvavb  

 (x2 + 3x + 2)2 

  = {(x2 + 3x) + 2}2 

  = (x2 + 3x)2 + 2.(x2 + 3x).2 + 22 

  = (x2)2 + 2.x2.3x + (3x)2 + 4(x2 + 3x) + 4 

  = x4 + 6x3 + 9x2 + 4x2 + 12x + 4 

  = x4 + 6x3 + 13x2 + 12x + 4 (Ans.) 

 x2 + 3x + 2

  = x2 + 2x + x + 2 

  = x(x + 2) + 1 (x + 2) = (x + 2) (x + 1) 

x2 − 1 = (x)2 − 12 = (x − 1)(x + 1) 

x2 + x − 2 

  = x2 + 2x − x − 2 = x(x + 2) − 1(x + 2) = (x + 2)(x − 1) 

(x − 1)(x + 1)(x + 2) (Ans.) 

 = 5x 

  x2 − 1 = 5x 

  
x2 − 1

x
 = 

5x

x
   x − 

1

x
 = 5

x3 − 
1

x3 = (x)3 − ( )
1

x

3

 = ( )x − 
1

x

3

 + 3.x.
1

x
 ( )x − 

1

x
 

  = 53 + 3  5   

= 125 + 15 = 140 (Ans.) 

 

 



 ............................................    ..............................................

Aä vq mgwšẐ m„Rbkxj  cÖkœ I  mgvav‡bi  bgybv ms‡hvRb 

 


x2 – 2x + 1, x2 – 1 x2 – 5x + 4

x – 
1

x
 = 3 ( )x + 

1

x

2

2x x4 + 
1

x4 = 194.

 4bs cÖ‡kœi mgvavb  

 x − 
1

x
 = 3 

 ( )x + 
1

x

2

 = ( )x − 
1

x

2

 + 4. x. 
1

x
 = (3)2 + 4 = 9 + 4 

  = 13 (Ans.) 


x2 − 2x + 1 

x2 − 2x + 1 = 2x 

 x2 + 1 = 2x + 2x 

 x2 + 1 = 4x 

 x( )x + 
1

x
 = 4x 

 x + 
1

x
 = 4 

 x4 + 
1

x4 

 = (x2)2 + ( )
1

x2

2

 

 = ( )x2 + 
1

x2

2

 − 2. x2 . 
1

x2 

 = 






( )x + 

1

x

2

 − 2. x . 
1

x

2

 − 2 

 = { }( )4
2
 − 2

2

 − 2 

 = (16 − 2)2 − 2 

 = (14)2 − 2 = 196 − 2 = 194 

 x4 + 
1

x4 = 194

 x2 − 2x + 1 

 = x2 − x − x + 1 

 = x(x − 1) − 1(x − 1) 

 = (x − 1) (x − 1) 

 = (x − 1)2 

 x2 − 1 

  = (x + 1) (x − 1) 

 x2 − 5x + 4 

  = x2 − 4x − x + 4 

  = x(x − 4) − 1(x − 4) 

  = (x − 4) (x − 1) 

 (x − 1) (Ans.) 

 

 



x2 + y2 + z2 = 0, m − 
1

m
 = 3

64p3 − 216q3

x6 + y6 + z6 = 3x2y2z2

m8 − 119m4 + 1 

 71 bs cÖ‡kœi mgvavb 

 64p3 − 216q3 

 = 8(8p3 − 27q3) 

 = 8 {(2p)3 − (3q)3} 

 = 8(2p − 3q) {(2p)2 + 2p. 3q + (3q)2} 

 = 8(2p − 3q) (4p2 + 6pq + 9q2) (Ans.) 

 x2 + y2 + z2 = 0 

  x2 + y2 = − z2 

x6 + y6 + z6 

  = (x2)3 + (y2)3 + z6 

  = (x2 + y2)3 − 3. x2y2 (x2 + y2) + z6 

  = (−z2)3 − 3x2y2 (−z2) + z6 

  = − z6 + 3x2y2z2 + z6 

  = 3x2y2z2 

  = 

 x6 + y6 + z6 = 3x2y2z2  (

 m − 
1

m
 = 3 

m2 − 1

 m
 = 3 

m2 − = 3m 

(m2 − 1)2 = (3m)2 [

(m2)2 − 2.m2.1 + 12 = 9m2 

m4 + 1 = 9m2 + 2m2 

(m4 + 1)2 = (11m2)2 [ ]  

(m4)2 + 2.m4.1 +12 = 121m4 

m8 + 1 = 121m4 − 2m4 

m8 + 1 = 119m4 

 m8 + 119m4 + 1 = 0 (Ans) 

 



p3 – 3p2 – 10p, p3 + 6p2 + 8p p4 – 5p3 – 14p2 

–1 
p6 + 1

p3  

 14bs cÖ‡kœi mgvavb  
 p3 + 6p2 + 8p 

  = p(p2 + 6p + 8) 



 ....................................................   ................................................... 

  = p(p2 + 4p + 2p + 8) 

  = p{p(p + 4) + 2(p + 4)} 

  = p(p + 2)(p + 4) (Ans.) 

 p3 − 3p2 − 10p 

  = p(p2 − 3p − 10) 

  = p(p2 − 5p + 2p − 10) 

  = p{p(p − 5) + 2(p − 5)} 

  = p(p + 2)(p − 5) 

p(p + 2)(p + 4) 

p2(p2 − 5p − 14) 

  = p2(p2 − 7p + 2p − 14) 

  = p2{p(p − 7) + 2(p − 7)} 

  = p2(p + 2)(p − 7) 

p(p + 2) (Ans.) 

 p(p + 2) 

p(p + 2) = − 1 

p2 + 2p + 1 = 0 

p2 + 2.p.1 + 12 = 0 

(p + 1)2 = 0 

p + 1 = 0   p = − 1 

p6 + 1

p3  = 
(− 1)6 + 1

(− 1)3  

  = 
1 + 1

− 1
 = 

 2

−1
 = − 2 (Ans.) 



x + 
1

x
 = 5,  x > 0 A = a2 + 4a + 4, B = a2 – 4, C = a3 – 8.  

  

(x2 – 2) 

x6 – 4x3 – 1 = 0

A, B C  
 4bs cÖ‡kœi mgvavb  

 (x2 – 2) (x2 – 2)3 

  = (x2)3 – 3.(x2)2.2 + 3.x2.22 – 23. 

  = x6 – 6x4 + 12x2 – 8. (Ans) 

 x + 
1

x
 = 5 

( )x – 
1

x

2

 = ( )x + 
1

x

2

 – 4.x. 
1

x
 

  = ( )5
2
 – 4 = 5 – 4 = 1 

 x – 
1

x
 = 1 [ x > 0] 

( )x – 
1

x
 = 1 

( )x – 
1

x

3

 = (1)3 

x3 – 
1

x3 – 3.x. 
1

x( )x – 
1

x
 = 1 

x3 – 
1

x3 – 3.1(1) = 1 

x3 – 
1

x3 = 1 + 3 

x6 – 1

x3  = 4 

x6 – 1 = 4x3 

x6 – 4x3 – 1 = 0 

 A = a2 + 4a + 4 

  = a2 + 2a + 2a + 4 

  = a(a + 2) + 2(a + 2) = (a + 2)(a + 2) 

  B = a2 – 4 

  = a2 – 22 = (a + 2)(a – 2) 

  C = a3 – 8 

  = a3 – 23 = (a – 2)(a2 + a.2 + 22) 

  = (a – 2)(a2 + 2a + 4) 

A, B C 1

 1 (Ans) 



A = x + 
1

x
 , B = 18(x2 – 3x), C = 24(x2 – 9), D = 32(x2 – 4x + 3) 

(xy + yz)

A = 6 
x6 – 1

x3  = 5 2 . 

B, C D  

 4bs cÖ‡kœi mgvavb  
 (xy + yz) 

= (xy + yz)3 

 = (xy)3 + 3(xy)2.yz + 3xy(yz)2 + (yz)3. 

 = x3y3 + 3x2y2.yz + 3xy.y2z2 + y3z3. 

 = x3y3 + 3x2y3z + 3xy3z2 + y3z3. (Ans) 

 A = x + 
1

x
 

  A = 6 

  x + 
1

x
 = 6 

 ( )x + 
1

x

2

 = ( )6
2
 

x2 + 
1

x2 + 2x. 
1

x
 = 6 

x2 + 
1

x2 = 6 – 2 

 x2 + 
1

x2 = 4 

 ( )x – 
1

x

2

 +  2x.
1

x
 = 4 

 ( )x – 
1

x

2

 = 4 – 2 

 ( )x – 
1

x

2

 = 2 

  x – 
1

x
 = 2 

( )x – 
1

x

3

 = ( )2 3 

x3 – 
1

x3 – 3x. 
1

x
 ( )x – 

1

x
 = 2 2 

 x3 – 
1

x3 – 3.( )2  = 2 2 

x3 – 
1

x3 = 2 2 + 3 2 



 ............................................    ..............................................

 
x6 – 1

x3  = 5 2 

 B = 18(x2 – 3x) 

  = 18x(x – 3) 

 C = 24(x2 – 9) 

  = 24(x2 – 32) = 24(x + 3)(x – 3) 

 D = 32(x2 – 4x + 3) 

  = 32(x2 – 3x – x + 3) 

  = 32{x(x – 3) – 1(x – 3)} 

  = 32(x – 3)(x – 1). 

2(x – 3) 

2 x – 3) (Ans) 

AwZwi ³  Abykxj ‡bi  Rb  ̈m„Rbkxj  cÖkœe v̈sK (DËi  ms‡KZmn) 

 


x + 
1

x
 = a

x − 
1

x
 

 x4 + 
1

x4 = a4 − 4a2 + 2.

 ( )x3 + 
1

x3  ( )x2 + 
1

x2  = a5 − 5a3 + 6a.

a2 − 4



x + 
1

x
 = 2

( )x − 
1

x
 

2

x3 + 
1

x3 

 x2 + 
1

x2 = x4 + 
1

x4 

0; 2 



x − y = 5, m − 
1

m
 = P

2P − r 

x3 − y3 − 15xy = 125

m4 + 
1

m4 = P4 + 4P2 + 2



(x − 5), (x + 2)2, (x2 + 2x)  x2 + 5x + 6

 = y  xy = 6  x3 − y3 + 4(x + y)2

x2 − 10x + 25 ; (x + 2); 411.

 



x2 − y2, 2x + 2y 2x2y + 2xy2  

6 xy = − 4 x3 − y3 

x4 − 2x2y2 + y4 ; 2xy (x − y) (x + y) ;  65. 

†evW© eB‡qi  Abykxj bg~j K Kv‡Ri  mgvavb 

15a3b2c4, 25a2b4c3 20a4b3c2 

 (x + 2)
2
, (x2 + 2x) (x2 + 5x + 6) 

 6a2 + 3ab, 2a2 + 5a − 12 a4− 8a 

15, 25 20 5 

a3b2c4, a2b4c3 a4b3c2

a2, b2   c2 

 5a2b2c2.  

= (x + 2)
2 
= (x + 2)(x + 2)

= x
2
 + 2x = x(x + 2) 

  = x2 + 5x + 6 = x2 + 3x + 2x + 6 

  = x(x + 3) + 2(x + 3) = (x + 2) (x + 3) 

(x + 2)

(x + 2)

(x + 2)

6a2 + 3ab = 3a(2a + b) 

2a2 + 5a − 12 

  = 2a2  + 8a − 3a − 12 

  = 2a(a + 4) − 3(a + 4) 

  = (a + 4)(2a − 3) 

a4 − 8a = a(a3 − 8) = a(a3 − 23) 

 = a(a − 2)(a2 + 2a + 4)  

1 

5x3y, 10x2y, 20x4y2 

 x2 − y2, 2(x + y), 2x2y + 2xy2 

a3
 − 1, a3 + 1, a4 + a2 + 1 

 

5, 10 20 20 



 ....................................................   ................................................... 

x4, y2 

  20x4y2 

= x
2
 − y

2 
= (x + y) (x − y)

 2(x + y) 

 2x2y + 2xy2 = 2xy (x + y) 

  = (x + y)(x − y)  2  xy 

 = 2xy(x + y) (x − y) = 2xy(x2 − y2) 

 a3 – 1 = (a – 1)(a2 + a + 1) 

 = a3 + 1= (a + 1)(a2 – a + 1) 

 = a4 + a2 + 1 = (a2)
2
 + 2  a

2
 1 + (1)

2
 – a

2
 

  = (a2 + 1)2 – (a)2 = (a2 + 1 + a)(a2 + 1 – a) 

  = (a2 + a + 1) (a2 − a + 1) 

 = (a + 1)(a – 1)(a2 + a + 1)(a2 – a + 1) 

 = (a + 1) (a2 – a + 1) (a – 1)(a2 + a + 1) 

 = (a3 + 1)(a3 – 1) = (a3)
2
 – (1)

2
 = a6 – 1 

enywbe©vPwb mv‡RkÝ 
  

m„Rbkxj  mv‡RkÝ 
  

 cvV g~j v̈qb 
 

a − 5 = 
1

a
 

( )a + 
1

a

2

 

a3 + 
1

a3 

a4 = 727 − 
1

a4 .
x + y, x2 + y2  x3 + y3

 3  5  xy

 x2 − y2 

 a + b = 12  ab = 27  a − b

6 12 4 8 

 25

525 625 655 675 

 a + b = 10  a − b = 6  a2 − b2

60 68 77 99 

 a + 
1

a
 = 2 a2 + 

1

a2 

2 4 6 8 

 9x2 + 25y2 

i.  − 30xy ii. 30xy 

 iii. 450xy 

 

i  ii i  iii  ii  iii i,ii  iii

 



a + 
1

a
 = 4 x − 

1

x
 = 3

 x − 
1

x

36 54 9 27  



 ............................................    ..............................................

 a3 + 
1

 a3 

66 54 56 52  

 x − y = 3  x3 − y3 − 9xy

9 18 27 36 

 (− 8)3 = ?

24 −24 −512 512 

 3x + 2y = 13  xy = 6  27x3 + 8y3 

793 1365 1443 3601 

 m„Rbkxj DËigvjv 

  29;  26 29 (x + y) (x2 − xy + y2) 2  (x2 −y2) (x2 −xy + y2)

 enywbe©vPwb DËigvjv 


