


Z…Zxq Aa¨vq 
exRMvwYwZK ivwk

 Abykxjbx 3.1 
 

cvV m¤úwK©Z MyiæZ¡c~Y© welqvw` 



2a + 3b − 4c a, b, c, p, q, r, m, n, x, y, z,  

constant),

(variables), 



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

(a − b)
2
 = a2 − 2ab + b2 

a
2
 − b

2
 = (a + b) (a − b) 

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

(a + b + c)
2
 = a

2
 + b

2
 + c

2
 + 2ab + 2bc + 

2ac 

a
2
 + b

2
 = (a + b)

2
 − 2ab 

a
2
 + b

2
 = (a − b)

2
 + 2ab 

(a + b)2 = (a − b)2 + 4ab 

(a −b)2 = (a + b)2 − 4ab 

a2 + b2 = 
(a + b)

2
 + (a − b)

2

2
 

ab = 




a + b

2

2

− 




a − b

2

2 

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

ac) 

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

+ c2) 

Abykxjbxi cÖkœ I mgvavb 

 

2a + 3b  

2a + 3b = (2a + 

3b)
2
  

 = (2a)
2
 + 2  2a  3b + (3b)

2
 

 = 4a
2
 + 12ab + 9b

2 
(Ans.) 

2ab + 3bc  

2ab + 3bc 

= (2ab + 3bc)2 

 = (2ab)2 + 2  2ab  3bc + (3bc)2 

 = 4a2b2 + 12ab2c + 9b2c2 (Ans.) 

x2 + 
2

y2 

x2 + 
2

y2 = 




x2 + 

2

y2

2 

  = (x2)2 + 2  x2  
2

y2 + 




2

y2

2 





  

= x
4
 + 

4x2

y2  + 
4

y4
 (Ans.) 

a + 
1

a
 

a + 
1

a
 





a + 

1

a

2

= a2 + 2  a  
1

a
 + 





1

a

2 

  = a2 + 2 + 
1

a2
 (Ans.) 

4y − 5x  

4y − 5x = (4y − 

5x)2 

  = (4y)2 − 2  4y  5x + (5x)2 

  = 16y2 − 40xy + 25x2 (Ans.) 

ab − c 

ab − c (ab − 

c)2 = (ab)2 −2  ab  c + (c)2 

  = a2b2 − 2abc + c2 (Ans.) 

5x2− y 

5x2 − y 5x2 − 

y)2 

  = (5x2)2 − 2  5x2  y + (y)2  

  = 25x4 − 10x2y + y2  (Ans.) 

x + 2y + 4z 

x + 2y + 4z 

= (x + 2y + 4z)2 = {(x + 2y) + 4z}2 

 = (x + 2y)2 + 2  (x + 2y)  4z + (4z)2 

 = x2 + 2  x  2y + (2y)2 + 8zx + 16yz + 16z2 

 = x2 + 4xy + 4y2 + 8zx + 16yz + 16z2 

 = x2 + 4y2 + 16z2 + 4xy + 16yz + 8zx  (Ans.) 

3p + 4q − 5r 

3p + 4q − 5r 

= (3p + 4q − 5r)2 

 = {(3p + 4q) − 5r}2 

 = (3p + 4q )2 − 2  (3p + 4q)  5r + (5r)2 

 = (3p)2 + 2  3p  4q + (4q)2 − 10r (3p + 4q) + 25r2 

 = 9p2 + 24pq + 16q2 − 30pr − 40qr + 25r2  

 = 9p2 + 16q2 + 25r2 + 24pq − 40qr − 30pr (Ans.) 

3b − 5c − 2a 

3b − 5c − 2a 

(3b − 5c − 2a)2 

 = {(3b − 5c) − 2a}2 

 = (3b − 5c)2 − 2  (3b − 5c)  2a + (2a)2  

 = (3b)2 − 2  3b  5c + (5c)2 − (3b − 5c)  4a + 4a2 

 = 9b2 − 30bc + 25c2 − 12ab + 20ca + 4a2 

 = 4a2 + 9b2 + 25c2 − 12ab − 30bc + 20ca (Ans.) 





ax − by − cz 

ax − by − cz 

= (ax − by − cz)2 

 = {(ax − by)2 − cz}2 

 = (ax − by)2 − 2  (ax − by)  cz + (cz)2 

 = (ax)2 − 2  ax  by + (by)2 − (ax − by)  2cz + c2z2 

 = a2x2 − 2abxy + b2y2 − 2cazx + 2bcyz + c2z2 

 = a2x2 + b2y2 + c2z2 − 2abxy + 2bcyz − 2cazx (Ans.) 

a − b + c − d 

a − b + c − d 

 (a − b + c − d)2 

 = {(a − b) + (c − d)}2 

 = (a − b)2 + 2  (a − b)  (c − d) + (c − d)2 

 = a2 − 2  a  b + b2 + 2(a − b) (c − d) + c2 − 2  c  d + d2 

 = a2 − 2ab + b2 + 2ac − 2ad − 2bc + 2bd + c2 − 2cd + d2 

 = a2 + b2 + c2 + d2 − 2ab + 2ac − 2ad − 2bc + 2bd − 2cd (Ans.) 

2a + 3x − 2y − 5z 

2a + 3x − 2y − 5z 

= (2a + 3x − 2y − 5z)2 

 = {(2a + 3x) − (2y + 5z)}2 

 = (2a + 3x)2 − 2  (2a + 3x)  (2y + 5z) + (2y + 5z)2 

 = (2a)2 + 2  2a  3x + (3x)2 − 2(2a + 3x) (2y + 5z) + (2y)2 + 2  2y  5z + (5z)2 

 = 4a2 + 12ax + 9x2 − 2(4ay + 10az + 6xy + 15xz) + 4y2 + 20yz + 25z2 

 = 4a2 + 12ax + 9x2 − 8ay − 20az − 12xy − 30xz + 4y2 + 20yz + 25z2 

 = 4a2 + 9x2 + 4y2 + 25z2 + 12ax − 8ay − 20az − 12xy − 30xz + 20yz (Ans.) 

101 

101 

= (101)
2
  

 = (100 + 1)
2
 

 = (100)
2
 + 2  100  1 + (1)

2 

 = 10000 + 200 + 1 = 10201 (Ans.) 

997 

997 

= (997)
2
 

 = (1000 − 3)
2
 

 = (1000)
2
 − 2  1000  3 + (3)

2
 

 = 1000000 − 6000 + 9 = 994009 (Ans.) 

1007 

1007 

 = (1007)
2
 

 = (1000 + 7)
2
 

 = (1000)
2
 + 2  1000  7 + (7)

2
 

 = 1000000 + 14000 + 49 = 1014049 (Ans.) 





(2a + 7)
2
 + 2(2a + 7) (2a − 7) + (2a − 7)

2 

2a + 7 = x 2a − 7 = y 

  x2 + 2xy + y2 

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

  = {(2a + 7) + (2a −7)}
2             [

(2a + 7 + 2a − 7)
2 
= (4a)2 = 16a2 (Ans.) 

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

3x + 2y = a 3x − 2y = b 

  a2 + 2 a b + b2 

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

  = {(3x + 2y) + (3x − 2y)}2 [  

= (3x + 2y + 3x − 2y)2 

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

(7p + 3r − 5x)
2
 − 2 (7p + 3r − 5x) (8p − 4r − 5x) + (8p − 4r − 5x)

2
 

7p + 3r − 5x = a 8p − 4r − 5x = b 

  = a2 − 2ab + b2 = (a − b)2 

  = {(7p + 3r − 5x) − (8p − 4r − 5x)}2 

[ a b 

7p + 3r − 5x − 8p + 4r + 5x)2 

  = (− p + 7r)2 

  = ( − p)2 + 2  (− p)  (7r) + (7r)2 

  = p2 −14pr + 49r2  

  = p2 + 49r2 − 14pr (Ans.) 

(2m + 3n − p)2 + (2m − 3n + p)2 − 2(2m + 3n − p)(2m − 3n + p) 

2m + 3n − p = a 2m − 3n + p = b 

  = a2 + b2 − 2.ab = (a − b)2 

  = {(2m + 3n − p) − (2m −3n + p)}2  

 [a b 

  = (2m + 3n − p − 2m + 3n − p)2 

  = (6n − 2p)2 

  = (6n)2 − 2  6n  2p + (2p)2 

  = 36n2 − 24np + 4p2 (Ans.) 

635  635 + 2  635  365 + 365  365 

635 = a 365 = b 

  a  a + 2  a  b + b  b 

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

  = (635 + 365)
2
 [a b 

= (10)
2 
= 100 (Ans.) 

5874  5874 + 3774  3774 − 7548  5874 

5874  5874 + 3774  3774 − 7548  5874 

 = (5874)
2
 + (3774)

2
 − 2  5874  3774 





 5874 = a 3774 = b  

  = a2 + b2 − 2ab = (a − b)
2
 

  = (5874 − 3774)
2
 [a b 

  = (2100)
2 
= 4410000 (Ans.) 

7529  7529 − 7519  7519

7529 + 7519

7529 = a 7519 = b 

  
a  a − b  b

a + b
 =

a2 − b2

 a + b

=
(a + b) (a − b)

(a + b)
 = (a − b)  

  = (7529 − 7519) [a b 

= 10 (Ans.) 

2345  2345 − 759  759

2345 − 759
 

2345 = a 759 = b 

  
a  a − b  b

a − b
 = 

a2 − b2

 a − b
 

  = 
(a + b) (a − b)

(a − b)
 = (a + b) 

  = (2345 + 759) [a b 

= 3104 (Ans.) 

a − b = 4 ab = 60 a + b 

a − b = 4 ab = 60 

(a + b)2 = (a − b)2 

+ 4ab 

  = (4)2 + 4  60      

  = 16 + 240 = 256 

   a + b =  256 

= 16 

 16 

a + b = 7 ab = 12 a − b 

a + b = 7 ab = 12 

(a − b)2 = (a + b)2 

− 4ab  

  = (7)2 − 4  12      

  = 49 − 48 

  = 1 

   a − b =  1 =  1 

  1 

a + b = 9m ab = 18m2 a − b

a + b = 9m ab  = 18m2 





(a − b)2 = (a + b)2 

− 4ab  

  = (9m)2 − 4  18m2     

  = 81m2 − 72m2 = 9m2 

   a − b  =  9m2 =  3m 

  3m 

x − y = 2 xy = 63 x2 + y2 

x − y = 2 xy = 63 

x2 + y2 = (x − y)
2
 + 2xy  

  = (2)
2
 + 2  63      

  = 4 + 126 = 130 

x − 
1

x
 = 4 x4 + 

1

x4 = 322 

x − 
1

x
 = 4 

 x4 + 
1

x4 = (x2)
2 + 





1

x2

2 

  

= 




x2 + 

1

x2

2

 − 2 . x2 .  
1

x2 

  = 




x2 + 

1

x2

2

 − 2 

  =  












x − 

1

x

2

+ 2 . x . 
1

x

2

 − 2 

  = {(4)2 + 2}2 − 2      

  = (16 + 2)2 − 2 = (18)2 − 2 = 324 − 2 

  = 322 = 



x4 + 
1

x4 = 322 

2x + 
2

x
 = 3 x2 + 

1

x2

2x + 
2

x
 = 3 

  2




x + 

1

x
 = 3 

   x + 
1

x
 = 

3

2
 

  x2 + 
1

x2 = 




x + 

1

x
2

− 2  x  
1

x
 

  = 




3

2

2

− 2       

  = 
9

4
 − 2 = 

9 − 8

4
 = 

1

4
 





a + 
1

a
 = 2 a2 + 

1

a2  a4 + 
1

a4

a + 
1

a
 = 2

a2 + 
1

a2 



a + 

1

a

2

− 2.a.
1

a

(2)2 − 2      

  = 4 − 2 = 2 

 a4 + 
1

a4 = (a2)2 + 




1

a2

2 

  

= 




a2 + 

1

a2

2

− 2a2
1

a2 = 




a2 + 

1

a2

2

− 2 

  = 












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 

 a2 + 
1

a2 = a4 + 
1

a4

a + b = 7 a − b = 5 8ab(a2 + b2) = 24 

a + b = 7 a − b = 5

 8ab(a2 + b2) 

  = 4ab  2(a2 + b2) = 4ab (2a2 + 2b2) 

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

  = { }( 7)
2
 − ( 5)

2 { }( 7)
2
 + ( 5)

2
  

  = ( 7 − 5) (7 + 5)  

  = 2  12 = 24 

  = 



8ab(a2 + b2) = 24

a + b + c = 9 ab + bc + ca = 31 a2 + b2 + c2 

a + b + c = 9 ab + bc + ca = 31 

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

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

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

  a2 + b2 + c2 = (9)
2
 − 2  31      

  a2 + b2 + c2 = 81 − 62  

   a2 + b2 + c2 = 19  (Ans.) 

a2 + b2 + c2 = 9 ab + bc + ca = 8 a + b + c)
2

a2 + b2 + c2 = 9 ab + bc + ca = 8 

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

  = a2 + b2 + c2 + 2(ab + bc + ca) 

  = 9 + 2  8      

  = 9 + 16 = 25 (Ans.) 





a + b + c = 6 a2 + b2 + c2 = 14 

(a − b)
2 + (b − c)

2
 + (c − a)

2

 a + b + c = 6 a2 + b2 + c2 = 14

(a − b)2 + (b − c)2 + (c − a)2 

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

  = 2(a2  + b2 + c2) − 2(ab + bc + ca)   

  = 2(a2  + b2 + c2) − {(a + b + c)2 − (a2 + b2 + c2)} 

  = 2  14 − {(6)2 −14)}      

  = 28 − (36 − 14) = 28 − 22 = 6 (Ans.) 

x + y + z = 10 xy + yz + zx = 31 (x + y)2 + (y + z)2  +  (z + x)2 

x + y + z = 10 xy + yz + zx = 31 

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

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

  = (x2 + y2 + z2 + 2xy + 2yz + 2zx) + (x2 + y2 + z2) 

  = (x + y + z)2 + {(x + y + z)2 − 2(xy + yz + zx)}

(10)
2
 + {(10)

2
 − 2  31}      

 = 100 + (100 − 62) = 100 + 38 = 138 (Ans.) 

x = 3, y = 4 z = 5 9x2  + 16y2 + 4z2 − 24xy − 16yz + 12zx

x = 3,  y = 4 z = 5 

 9x2 + 16y2 + 4z2 − 24xy − 16yz + 12zx 

  = (3x)2 + (− 4y)2 + (2z)2 + 2  3x  (− 4y) +  

   2  (− 4y)  2z + 2  2z  3x 

  = (3x − 4y + 2z)2  

  = (3  3 − 4  4 + 2  5)2      

  = (9 − 16 + 10)2 = (19 −16)2 = (3)2 = 9 (Ans.) 













x + y

2

2

 − 




x − y

2

2 2

 = 




x2 + y2

2

2

− 




x2 − y2

2

2

 













x + y

2

2

 − 




x − y

2

2 2

 

  = 




x2 + 2xy + y2

4
 − 

x2 − 2xy + y2

4

2

 

  = 




x2 + 2xy + y2 − x2 + 2xy − y2

4

2

 

  = 




4xy

4

2  

= x2y2 

 





x2 + y2

2

2

 − 




x2 − y2

2

2

 

  = 
(x2)

2  + 2  x2  y2 + (y2)
2

4
 − 

(x2)
2  − 2  x2  y2 + (y2)

2

4

= 
x4 + 2x2y2 + y4 − x4 + 2x2y2 − y4

4
 

  = 
4x2y2

4
 = x2y2 

  

















x+y

2

2

 − 




x−y

2

2 2

 = 




x2+y2

2

2

 − 




x2−y2

2

2

  

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

ab = 




a + b

2

2

 − 




a − b

2

2

 

  (a + 2b) (3a + 2c) 

  = 






(a + 2b) + (3a + 2c)

2

2

− 






(a +2b) − (3a + 2c)

2

2 

 = 






a + 2b + 3a + 2c

2

2

− 






a + 2b − 3a − 2c

2

2 

 

= 






4a + 2b + 2c

2

2

− 






2b − 2a − 2c

2

2 

 = 






2(2a + b + c)

2

2

− 






 2(b − a − c)

 2

2 

 

= (2a + b + c)
2
 − (b − a − c)

2
 (Ans.) 

(x + 7)(x − 9)

ab = 




a + b

2

2

 − 




a − b

2

2

 

   (x + 7) (x − 9) 

  =  






(x + 7) + (x − 9)

2

2

− 






(x + 7) − (x − 9)

2

2 

  = 






x + 7 + x − 9

2

2

− 






x + 7 − x + 9

2

2 

  =  






2x − 2

2

2

− 






16

2

2

 

  = 






2(x − 1)

2

2

− 






2  8

2

2 

=  (x −1)
2
 − 8

2
 (Ans.) 

x2 + 10x + 24 

x2 + 10x + 24 

   = x2 + 

10x + 25 − 1 

   = (x)
2
 + 2 

 x  5 + (5)
2
 − (1)

2 

   = (x + 5)
2
 

− 1
2
 (Ans.) 

a4+a2b2+b4=8 a2+ab+b2=4

(i) a2 + b2, (ii) ab-

a4 + a2b2 + b4 = 8 a2 + ab + b2 = 4 

 (i) a4 + a2b2 + b4 = (a2)2 + 

2a2b2 + (b2)2 − a2b2 

  = (a2 + b2)2 − (ab)2 

  = (a2 + b2 + ab) (a2 + b2 − ab) 

  = (a2 + ab + b2) (a2 − ab + b2) 

   8 = 4(a2 − ab + b2)    [





a2 − ab + b2 = 
8

4
 = 2 

a2 + ab + b2 = 4  a2 − ab + b2 = 2

a2 + ab + b2 = 4 

   a2 − ab + b2 = 2 

   2a2       + 2b2 = 6 

  2(a2 + b2) = 6 

  a2 + b2 = 
6

2
  a2 + b2 = 3 (Ans.) 

 (ii) a
4
 + a

2
b

2
 + b

4
 = 8 

   (a
2
)

2
 + 2a

2
b

2
 + (b

2
)

2
 − a

2
b

2
 = 8 

   (a
2
 + b

2
)

2
 − (ab)

2
 = 8 

   (a
2
 + b

2
 + ab)(a

2
 + b

2
 − ab) = 8 

   4(a
2
 + b

2
 − ab) = 8 

   a
2
 + b

2
 − ab = 

8

4
 

   a
2
 + b

2
 − ab = 2 

   (a
2
 + b

2
) − ab = 2 

   3 − ab = 2 

   − ab = 2 − 3 

   − ab = −1  ab = 1 (Ans.) 

 

 

 

 

 

enywbe©vPwb cÖ‡kœvËi

 x + 
1

x
 = 3 x2 + 

1

x2 

K 11 L 8  7 N 4 

 x2 + 
1

y2 = 6 




y + 

1

y
 

 ± 2 2 L 2 2 M ± 2 N ± 2 

 a2 + 
1

a2 = 2 a + 
1

a
 = 

K 0 L 1  2 N 4 

 p − 
1

p
 = 3 p2 + 

1

p2 

K 5 L 7  11 N 13 

 

K 0 L 1  2 N 3 

 a + b = 1, ab = 4 (a − b)2 

 − 15 L − 7 M 9 N 17 

 m + n = 8 mn = 15 (m − n)2 

K 2  4 M 34 N 94 

  (a + b − c)2

K a2 + b2 + c2 − 2ab − 2bc − 2ca 

 a2 + b2 + c2 + 2ab − 2bc − 2ca 

M a2 + b2 − c2 + 2ab − 2bc + 2ca 

N a2 + b2 – c2 + 2ab − 2bc − 2ca 

 a + b = 3 ab = 2 a2 − ab + b2 

 3 L 5 M 9 N 13 

 x = 2 + 3 x2 

K 7 − 4 3 7 + 4 3 M 7 − 2 3 N 7 + 3 3 

 25x2 + 36y2

K 30xy L 45xy  60xy N 70xy 

 a + 
1

a
 = 2 a2 + 

1

a2 

K −2  0 M 4 N 6 

 a + b = 7 a − b = 3 ab = 

K 10 L 5 M 3  1 





 2a + 
2

a
 = 2 3 a2 + 

1

a2 

K −1  1 M 2 N 3 

 x2 − 5x + 1 = 0 x2 − 
1

x2 

 5 21 L 5 23 M 5 27 N 5 29 

 x2 − 2 6 − 5 = 0 




x + 

1

x
 

K 10  2 3 M 2 2 N 1 

 a2 − b2 = 4 ab = 2 a2 + b2 

K 6 2 L 8 2  4 2 N 2 6 

 a + b = 5 a − b = 3 a2 + b2 

K 2 L 8 M 16  17 

 a − b = 4 ab = 3 (a + b)2 = 

K 18 L 22  28 N 32

 

K a2 − b2 = (a + b)(a – b)L (a + b)2 = (a − b)2 + 2ab

 (a + b)2 = a2 + 2ab + b2
N ab = 





a + b

2

2

 + 




a − b

2

2

 i  (a + b)2 = a2 + 2ab + b2 ii. (a + b)2 = (a − b)2 + 4ab 

iii. (a + b)4 − (a − b)4 = 8ab (a2 + b2) 

 

K i L i ii M i iii  i, ii iii 

 x + y = 6, x2 − y2 = 12 −

i. (x − y)2 = 4 ii. x = 4 

iii. xy = 8 

 

K i ii L i iii M ii iii  i, ii iii 

 x2 + 
1

x2 = 7 −

i. 




x + 

1

x

2

 = 9   ii. 




x − 

1

x

2

 = 4  iii. x4 + 
1

x4 = 47 

 

K i ii  i iii M ii iii N i, ii iii 

a2 − 3a + 1 = 0; a  1 

 a2 + 
1

a2 

K 6  7 M 9 N 10 

 a2 − 
1

a2 

K 45 L 40  3 5 N −3 5

p2 = 3p + 1 −

 p2 − 
1

p2 

K 39 L 13  117 N

3
13 

 p4 − 
1

p4 

 33 13 L 119 M 429 N 27887 

p + q = 5, p − q = 3

 pq 


1

2
L 1 M 2 N 8

 10pq(p2 + q2) 

K 15 L 5 15  20 N 25 

 
AwZwi³ enywbe©vPwb cÖ‡kœvËi 

 

31 : exRMvwYwZK ivwk 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

K 

M N

 

 2a + 3b − 4c L 25  3 + 2 

M (a, b) N (b, a) 

 −

K 

M N

 −

 L M N

 3x + 2y + 5 

K 1 L 2  3 N 4 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. a + 3b

ii.

iii.





K i ii  i iii M ii iii N i, ii iii 

 4a − 3b + 2c − 

 i 3

 ii 3  

 iii 1  

 

 i  ii L i  iii M ii  iii N i, ii iii 

32 : exRMvwYwZK m~Îvewj 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

K 

M N

 a
2
 + 2ab + b

2

 (a + b)
2
 L (a – b)

2
M (a2 + b2) N (a2 – b2) 

 (a + b + c)2 

K a2 + b2  + c2 

L a2 + b2  + c2 + 2abc 

M a + b + c + 2ab + 2bc + 2ca 

 a2 + b2 + c2 + 2ab + 2bc + 2ca 

 3x – 2y 

K 9x2 – 6xy + 4y2
L 3x2 – 12xy + 2y2 

M 9x2 – 18xy + 4y2


1

4
 




9

4
 x2 − 3xy + y2

 a + b = 7p ab = 12 p2 a – b 

K p2 L 2p  ± p N 7p + 2 

(a − b)2 = (a + b)2 − 4ab = (7p)2 − 4  12p2 

   = 49p2 − 48p2 = p2 

   (a − b)  =  p 

 a + b = 12  a – b = 4  a2  + b2 

K 37 L 38 M 54  80 

2(a2 + b2) = (a + b)2 + (a − b)2 

   = (12)2 + (4)2 = 144 + 16 = 160 

   a2 + b2  = 
160

2
 = 80 

 (2x + 7)2 + 2(2x + 7) (2x – 7) + (2x – 7)2 

 16x2  L 12x2 + 5 M 9x2 N 28x2  + 3 

 x + 
1

x
  = 2   x2 + 

1

x2  

 0 L 2 M15 N 21 

x2 + 
1

x2 = 




x + 

1

x

2

 − 2 x 
1

x
 = ( )2 2 − 2 = 2 − 2 = 

0 

 x + y = 5  xy = 4  (x – y) 

K ± 4  ± 3 M ± 2 N ± 1 

(x − y)2 = (x + y)2 − 4xy 

   = (5)2 − 44 = 25 − 16 = 9 

   (x − y) = 3 

 x + y = 9  x – y = 3  xy 

K 21  18 M 15 N 12 

xy = 




x + y

2

2

− 




x − y

2

2

 

   = 




9

2

2

 − 




3

2

2

=  
81

4
 − 

9

4
  = 

81 − 9

4
 = 

72

4
 = 18 

 x – 
1

x
  = 9  x2 + 

1

x2  

K 56 L 74  83 N 92 

 a – b = 3 ab = 4  a + b 

K ± 3 L ± 4  ± 5 N ± 7 

 p + 
1

p
  = 3  p4 + 

1

p4  

K 38  47 M 50 N 52 

 x  + 
1

x
  = a  x2 + 

1

x2  

K a2  – 2  L a4 – 2a2 + 5 

M a4 – 5   a4 – 4a2 + 2 

 x = 6  – 5   x2 + 
1

x2  

K 12 L 18 M 25  22 

 m + n = 3   m – n = 2  8mn(m2 + n2) 

K 7  5 M 9 N 12 

 
1

2
{(a+ b)2 + (a − b)2} =  

K 2(a2
 −b2) a2 + b2

M ab N 4ab 

 25  

K 11
2 −10

2
 L 12

2 
−11

2
 13

2 −12
2
 N 14

2 −13
2 

 x − y = 1 xy = 12 x + y  

K − 48 L  48    7 N  15 

 mx2 + 12x + 9 m  

K 3  4 M 5 N 6 

 x + 
1

x
 = 2 x = 

K 0  1 M 2 N 3

x + 
1

x
 = 2  

  
x2 + 1

x
 = 2  x2 +1 = 2x 

x2 − 2x + 1 = 0  (x − 1)2 = 0 

x − 1 = 0  x = 1 





   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

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

2
 

 iii.  (a – b)2 = (a + b)2 – 4ab 

K i ii L i  iii  ii  iii N i, ii iii 

 

 i.  a + b = 9  a – b = 3  4ab = 72 

 ii.  x + 
1

x
  = 3  x2 + 

1

x2  = 7 

 iii. a + b = 6   a – b = 2   a2 + b2  = 4 

 

K i  ii L ii  iii M i  iii  i, ii iii 

 a2 + b2 + c2 = 83 ab + bc + ac = 71  − 

 i. 2(ab + bc + ac) = 142 ii. a + b + c)2 = 

225 

 iii. a + b + c = 15 

 

K i  ii L i  iii M ii  iii  i, ii iii 

 

 i. x = 5 + 2 5  x  + 
1

x
  = 2 3  

 ii. a4 + 
1

a4  = 322  a + 
1

a
  = 4 

 iii. x2 + 
1

x2  = 18  x + 
1

x
  = 2 

 

 i  ii L i  iii M ii  iii N i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

x + y = 9  x − y = 3

 x2 – y2 

K 12 L 18  27 N 20 

 x2  + y2 

K 20 L 21 M 72  45 

 2xy 

 36 L 30 M 16 N 12 

 −

a + b + c = 5 a2 + b2 + c2 = 13 

 ab + bc + ca 

K 18  L 16 

M 10   6 

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

   = (5)2 − 13 = 25 − 13 = 12 

  ab + bc + ca  = 
12

2
 = 6 

  (a – b)2 + (b – c)2 + (c – a)2 

K 5  14 

M 9 N 21 

  (a + b)2 + (b + c)2 + (c + a)2 

 38 L 36 

 M 35 N 33 



x = 3 + 2 2 

 x − 
1

x
 

K 3 L 6 M 4  2 

 
4x

x2 − 3x + 1
 

 

4

3
 L 

3

4
M

2

3
 N

3

2
 

4x

x2 − 3x + 1
 = 

4x

 x




x − 3 + 

1

x

 = 
4

x + 
1

x
 − 3

 = 
4

6 − 3
 = 

4

3
  [ x 

+ 
1

x
 = 6 ] 

 −

a + b = 5 a − b = 3 

 2(a2 + b2) = 

K 14  8 M −4 N 0 

 4ab

  2 L −2 M 1 N −1 

 a2 − b2 =

  15  L 15 M −15 N 8  



x + y = 7a  xy = 12a2

 x2 + y2 

K 49a2 L 19a2
 25a2 N 32a2 

x2 + y2 = (x + y)2 − 2xy = (7a)2 − 2  12a2 

   = 49a2 − 24a2 = 25a2 

 x2 – y2 

 7a2 L 12a2
M 21a2 N 15a2  

 a − 
1

a
 = 3  a2 + 

1

a2 = 

 5 L −5 M 0 N 8

 a + 
1

a
 = 1  a2 + 

1

a2 = 

 −1 L 0 M 1 N 2





 a + b = 7 a − b = 3  ab = ?

 1 L 2 M 

1

2
N 5

 (x + y)2 = 6, (x − y)2 = 3 4xy(x2 + y2) = 

K 12 L

25

2
 

27

2
N 14

 x − 
1

x
 = 0 x2 + 

1

x2 = 

K 0 L 1  2 N 3

 




2a + 

2

a

2

= 12 a2 + 
1

a2 

K 3 L 2 3 M 3  1 

 a = 3 + 2




a + 

1

a

 2 3 L 3 3 M 6 N ( 3 + 2)2

 x + 
1

x
 = x4 + 

1

x4

K 4 L 8 M 64  2

 x − y = 2 xy = 63 x2 y2

K 122  130 M 140 N 126

 x4 − x2 + 1 = 0  x2 + 
1

x2

K 4 L 2  1 N 0

 x − 
1

x
 = 3 x2 + 

1

x2 = 

K −5 L −7  5 N 7

 p − 
2

p
 = 1 p = ?

K −2  −1 M 0 N 1

 x + 
1

x
 = 2  x − 

1

x
 = 

 0 L 1 M 2 N 4

 x − y = 2 xy = 24 x + y

K 10 L 100 M 100  10

 x − y = 1  xy = 12 x + y)

K −48 L 48  7 N 5

 x2 − 5x + 1 = 0 x2 − 
1

x2 

 5 21 L 5 23 M 5 27 N 5 29

 a2 − b2 = 4 ab = 2 a2 + b2

K 6 2 L 8 2 M 4 2  2 6

 p − 
1

p
 = x p2 + 

1

p2 

K x2 − 2  x2 + 2 M x − 2 N x + 2

 
1

2
 {(a + b)2 + (a − b)2} = 

K 2(a2 − b2)  a2 + b2
M ab N 4ab

 x 10 (3x − 2x) = 

 10 L 20 M 50 N 40

 a2 + b2 −2ab

 (a − b)2
L (a + b)2

M (a2 + b2 + 2ab)2
N (a2 + b2)2 

 x − 
1

x
 = a x2 + 

1

x2 

K a + 2 L a − 2  a2 + 2 N a2 − 2

 x = 2 − 3
1

x

K 1 L 2 3 M 2 3 + 2  3 + 2

 x − y = 4 xy = 65 x2 + y2 = ?

K 134  146 M 150 N 276

 a + 
1

a
 = 4 a2 + 

1

a2 = ?

K 18  14 M 20 N 12 

 

i. x3 − 4 = 23 x = 3

ii. (a − b)3 = a3 − 3a2b + 3ab2 − b3

iii. xy = 2 2x − 
4

y
 = 0

K i ii L i iii M ii iii  i, ii iii 

 −

 i. (x − y − z)2 = x2 + y2 + z2 − 2xy + 2yz − 2zx

ii. a + b = 5 a − b = 3 2(a2 + b2) = 8 

iii. y + 
1

y
 = 2 y5 + 

1

y5 = 10 

 i ii L i iii M ii iii N i, ii iii 

 m2 − 2m +1 = 0

 i. m + 
1

m
 = 2 ii. m + 

1

m
 = 0  iii. m2 + 

1

m2 

= 4

 i L ii

M ii iii N i, ii iii 

 a2 + b2 + c2 = 83 ab + bc + ca = 71 −

i. 2(ab + bc + ca) = 142 

ii. (a + b + c)2 = 225

iii. a + b + c = 15

K i ii L i iii M ii iii  i, ii iii 

 −

x + y = 5; x − y = 2





 8xy = 

K 2 L 4  6 N 8

 (x2 − y2)2 = 

K 10  10 M 5 N 100

 8xy (x2 + y2) = 

K 
15

8
L

17

8
M 

19

8
 21



a2 + 1 = 3a  

 a2 + 
1

a2 = 

K 4 L 3 M 2  1

 




a − 

1

a

2

 = 

K 0 L 1  −1 N 2



p2 = 3p + 1

 p2 − 
1

p2 

K 39 L 13 M 11  3 13

 p4 − 
1

p4 

 33 13 L 119 M 429 N 27887

m„Rbkxj cÖkœ I mgvavb

 p2−1 = 4p 





p + 

1

p

2

p3 + 5p

p4 + 4p2 −5
  

3
64 

p4 = 322 − 
1

p4  

  1bs cª‡kœi mgvavb   

 p2 − 1 = 4p 

  
p2 − 1

p
 = 4  

   p − 
1

p
 = 4 

  




p + 

1

p

2
 = 





p + 

1

p

2
 + 4p.

1

p
 

  = (4)2 + 4 = 16 + 4 = 20  (Ans.) 

 p2 − 1 = 4p 

 = 
p3 + 5p

p4 + 4p2 −5
  

3
64 = 

p(p2 + 5)

p4 + 5p2 − p2 − 5
  4 

  = 
p(p2 + 5)

p2(p2 + 5) − 1(p2 + 5)
  4 

  = 
p(p2 + 5)

(p2 + 5) (p2 − 1)
  4 

  = 
4p

(p2 − 1)
 = 

4p

4p
           [ p2 − 1 = 4p] 

  = 1 (Ans.)



  p − 
1

p
 = 4 

  




p − 

1

p

2
 = 16       

  p2 + 
1

p2 − 2.p.
1

p
 = 16 





  p2 + 
1

p2 = 16 + 2 

  P2 + 
1

p2 = 18 

  




p2 + 

1

p2

2
 = 182     

  p4 + 
1

p4 + 2.p2.
1

p2 = 324 

  p4 = 324 − 2 − 
1

p4   p4 = 322 − 
1

p4

 3xy + 2ax, 4x − 3y x − 5y + 2z

−  

  2bs cª‡kœi mgvavb   

4x − 3y 

  (4x − 3y)2= (4x)2 − 24x3y + (3y)2 

  = 16x2 − 24xy + 9y2 (Ans.) 

a = 3xy + 2ax b = 4x − 3y 

  (a + b)2= (3xy + 2ax + 4x − 3y)2 

  = {(3xy + 2ax) + (4x − 3y)}2 

  = (3xy + 2ax)2 + 2(3xy + 2ax)(4x − 3y) + (4x − 3y)2 

  = 9x2y2 + 4a2x2 + 12ax2y + 2(12x2y − 9xy2 + 8ax2 − 6axy) + 16x2 + 9y2 − 24xy 

  = 9x2y2 + 4a2x2 + 12ax2y + 24x2y − 18xy2 +16ax2 − 12axy + 16x2 + 9y2 − 24xy (Ans) 

−

(3xy + 2ax)2 + (4x − 3y)2 − (x − 5y + 2z)2 

 =9x2y2+12ax2y+4a2x2+16x2−24xy+9y2−(x2+25y2 + 4z2 − 10xy − 20yz + 4zx)

9x2y2+12ax2y+4a2x2+16x2−24xy+9y2−x2−25y2 − 4z2 + 10xy + 20yz − 4zx 

 =9x2y2+12ax2y+4a2x2+15x2−14xy−16y2+20yz − 4zx − 4z2 (Ans) 

 x + y + z = 12 x2 + y2 + z2 = 50 −

xy + yz + zx 

(x − y)2 + (y − z)2 + (z − x)2  

  3bs cª‡kœi mgvavb   

2a + 3b − 4c  

x + y + z = 12 x2 + y2 + z2 = 50 

 

(x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx 

 (12)2 = 50 + 2(xy + yz + zx) 

 144 = 50 + 2(xy + yz + zx) 

 2(xy + yz + zx) = 144 − 50 

 2(xy + yz + zx) = 94 

  xy + yz + zx = 
94

2
 = 47 (Ans.) 





x2 + y2 + z2 = 50 

 xy + yz + zx = 47 

 (x − y)2 + (y − z)2 + (z − x)2 

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

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

  = 2(x2 + y2 + z2) − 2(xy + yz + zx) 

  = 2  50 − 2  47 = 100 − 94 = 6 (Ans.) 

 x + 
1

x
 = 2

x2 + 
1

x2  = 0

x8 + 2x4 + 1 = 0

x

x2 + 2x +1
   

  4bs cª‡kœi mgvavb   

x + 
1

x
 = 2  

  




x + 

1

x

2

 = (2)2      

x2 + 
1

x2 2.x.
1

x
 = 2 

 x2 +
1

x2  = 2 − 2  x2 + 
1

x2 = 0 

x + 
1

x
  = 2  

  
x2 + 1

 x
  = 2  

  x2 + 1 = 2x  

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

x4 + 2x2 + 1 = 2x2 

  x4 +1 = 2x2 − 2x2  

  (x4 + 1)2 = 0  x8 + 2x4 + 1= 0 

x + 
1

x
 = 2  

 
x2 +1

 x
 = 2  x2 + 1 = 2x 

 
x

x2 + 2x + 1
 = 

x

 x2 + 1+ 2x
 

  = 
x

 2x + 2x
  = 

x

2 2x
 = 

1

2 2
  (Ans.) 

 a + b = p, ab = q a + 3b

a + 3b

P = 7, q = 12 a − b

p = 2, q = 1 a4 + b4  

  5bs cª‡kœi mgvavb   





a + 3b  

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

p = 7 a + b = 7 

  q = 12 ab = 12 

 (a − b)= (a + b)
2
 − 4ab

   = 7
2
 − 412        

   = 49 − 48 = 1 

   a − b =  1  (Ans.) 

 p = 2  q = 1

 a4 + b4= (a2)
2
 + (b2)

2 
= (a2 + b2)

2
 − 2a2b2 

  = (a2 + b2)
2
 − 2(1)2  [ab = q = 1] 

  = {(a + b)
2
 − 2ab}2 − 21 

  = {(2)2 − 21}2 − 2

  = (4 − 2)2 − 2 = (2)2 − 2 = 4 − 2 = 2 (Ans.) 

 x + y = 12, x − y = 2

x2 + y2

xy

x + y = 3 x − y = 2 8xy(x2 + y2) = 5  

  6bs cª‡kœi mgvavb   

x + y = 12 x − y = 2 

 x2 + y2 = 

(x + y)2 + (x − y)2

2
 

  = 
(12)2 + (2)2

2

144 + 4

2
 = 

148

2
 = 74 

 74 

x + y = 12  x − y = 2 

 xy = 




x + y

2

2

 − 




x − y

2

2

 

  = 




12

2

2

 − 




2

2

2

 = 62 − 12 = 36 − 1 = 35 

  35

x + y = 3 x − y = 2

 8xy(x2 + y2) = 4xy2(x2 + y2) 

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

  = {( 3)2 − ( 2)2} {( 3)2 + ( 2)2} 

  = (3 − 2)(3 + 2) = 1  5 = 5 = 

 8xy (x2 + y2) = 5  

 x + y = a  x − y = b

a = 2 3  b = 2  x2 + y2 





a = 3  b = 2  
1

5
 xy (x2 + y2)

a = 5  b = 3  xy(x2 + y2) =  

  7bs cª‡kœi mgvavb   

 a = 2 3  x + y = 2 3

 b = 2  x − y = 2 

  = x2 + y2 = 
(x + y)2 + (x − y)2

2
 

  = 
(2 3)2 + ( 2)2

2
 = 

12 + 2

2
 = 

14

2
 = 7 

a = 3  x + y = 3  b = 2  x − y = 2 

   = 
1

5
 xy (x2 + y2) 

  = 
1

5
 












x + y

2

2
 − 





x − y

2

2
 






(x + y)2 + (x − y)2

2
 

  = 
1

5
 














3

2

2
 − 







2

2

2
 






(3)2 + (2)2

2
 

  = 
1

5
  







3

4
 − 

2

4
 






3 + 2

2
 

  = 
1

5
 




3 − 2

4
  

5

2
  = 

1

5
  

1

4
  

5

2
 = 

1

8
 (Ans.) 

 a = 5  x + y = 5 

  b = 3  x − y = 3 

   = xy(x2  + y2) 

  = 












x + y

2

2 

 

 
− 





x − y

2

2 

 

 
 






(x + y)2 + (x − y)2

2
  

   = 














5

2

2 

 
− 







3

2

2 

 
 

 

  = 






5

4
 − 

3

4
 






5 + 3

2
= 

5 − 3

4
 
8

2
 = 

2

4
  

8

2
 = 2 (Ans.) 

 x − 
1

x

x − 
1

x
 = a  x2 + 

1

x2 = 

x − 
1

x
 = p  

c

x(x − p)

x − 
1

x
 = 3  x4 = 119 − 

1

x4  

  8bs cª‡kœi mgvavb   

 x − 
1

x
 = a 

 = x2 + 
1

x2 = 




x + 

1

x
2

 − 2x
1

x
 = a2 − 2  (Ans.)  





 x − 
1

x
 = p 

   
x2 − 1

x
 = p 

   x2 − 1 = px 

   x2 − px = 1 

   x(x − p) = 1 

   = 
c

x(x − p)
 = 

c

1
 

  = c (Ans.) 

 x − 
1

x
 = 3 

   




x − 

1

x

2

 = 3
2

 x2 − 2x
1

x
 + 

1

x2 = 9 

   x2 − 2 + 
1

x2 = 9 

   x2 − 2 + 
1

x2 = 9 

   x2 + 
1

x2 = 9 + 2 = 11 

   




x2 + 

1

x2

2 

 
 = (11)

2
   

 (x2)
2
 + 2x2

1

x2 + 




1

x2

2
 = 121 

   x4 + 2 + 
1

x4 = 121 

   x4 = 121 − 2 − 
1

x4

   x4 = 119 − 
1

x4   (  

 a + b + c = 2  ab + bc + ca = 1

a2 + b2 + c2

(a + b)2 + (b + c)2 + (c + a)2 

 (a − b)2 + (b − c)2 +  (c − a)2  

  9bs cª‡kœi mgvavb   

 a + b + c = 2  ab + bc + ca = 1 

   

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

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

  = 2
2
 − 21 = 4 − 2 = 2 (Ans.) 

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

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

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

  = 2(a2 + b2 + c2) + 2(ab + bc + ca) 

  = 22 + 21





 = 6 (Ans.) 

 = (a − b)2 + (b − c)2 + (c − a)2 

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

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

  = 2(a2 + b2 + c2) − 2(ab + bc + ca) 

  = 22 − 21   

  = 4 − 2 = 2 (Ans.) 

 3a + 2c, a + 2b, a − b + c

a − b + c

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

a − b + c = 4 (3a + 2c)
2
 − 2(3a + 2c) (a + 2b) + (a + 2b)

2  
 10bs cª‡kœi mgvavb   

a − b + c (a − b + c)2 

  = (a − b)2 + 2(a − b) c + (c)2 

  = a2 − 2ab + b2 + 2ac − 2bc + c2 

  = a2 + b2 + c2 + 2ac − 2ab − 2bc 

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

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





a + 2b + 3a + 2c

2

2
 − 





a + 2b − 3a − 2c

2

2
 

  = 




4a + 2b + 2c

2

2
 − 





−2a + 2b − 2c

2

2
 

  = 






2(2a + b + c)

2
2

 − 






2(b − a − c)

2

2
 

  = (2a + b + c)
2
 − (b − a − c)

2
  (Ans.) 

 a − b + c = 4 

  3a + 2c = x  a + 2b = y 

  = x2 − 2xy + y2 = (x − y)2 

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

2
 

  = {2(a − b + c)}2 = 4(a − b + c)2 

  = 44
2

= 416 = 64 (Ans.) 

 p = 3 + 
1

p

p + 
1

p

p4 − 
1

p4  

 p4 = 119 − 
1

p4  

  11bs cª‡kœi mgvavb   

 p = 3 + 
1

p
 

   p − 
1

p
 = 3 





  




p + 

1

p

2
 = 





p − 

1

p

2
 + 4p

1

p
 

  = (3)2 + 4  = 9 + 4 

 = 13 

   p + 
1

p
 = 13 (Ans.) 

p − 
1

p
  = 3 

 p4 − 
1

p4 = (p2)
2
 − 





1

p2

 2
 = 





p2 + 

1

p2 



p2 − 

1

p2   

  = 












p + 

1

p

2

 − 2. p.
1

p
 




p + 

 1

p 



p − 

 1

p
 

  = { }( )13
2
 − 2   13  3  

  = {13 − 2}  13  3 

  = 11 13  3 = 33 13 (Ans.) 

 p = 3 + 
1

p
 

   p − 
1

p
 = 3 

   




p − 

1

p

2
 = (3)2

 (p)
2
 − 2p

1

p
 + 





1

p

2
 = 9 

   p2 − 2 + 
1

p2 = 9 

   p2 + 
1

p2 = 9 + 2 

   




p2 + 

1

p2  = 11 

   




p2 + 

1

p2

2
 = (11)2

  (p2)2 + 2p2 
1

p2 + 




1

p2

2
 = 121 

   p4 + 2 + 
1

p4 = 121 

   p4 + 
1

p4 = 121 − 2 

  p4 + 
1

p4 = 119 

   p4 = 119 − 
1

p4  

 x + y = 5 x − y = 2

xy

24xy(x2 + y2) = 63

4xy(x4 + y4)  





  12bs cª‡kœi mgvavb   

x + y = 5 x − y = 2 

 xy = 




x + y

2

2

 − 




x − y

2

2

 

  = 






5

2

2

 − 






2

2

2

= 
5

4
 − 

2

4
 = 

5 − 2

4
 = 

3

4
 (Ans.) 

x + y = 5 x − y = 2 

 xy = 
3

4
 

 24xy(x2 + y2) 

  = 34xy2(x2 + y2) 

  = 34
3

4
{(x + y)2 + (x − y)2} 

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

  = 9(5 + 2) = 97 = 63 = 

 24xy(x
2
 + y

2
) = 63

x + y = 5 x − y = 2 

 xy = 
3

4
 

  4xy(x4 + y4) 

  = 4xy{(x2)2 + (y2)2} 

  = 4
3

4
{(x2 + y2)2 − 2x2y2} 

  = 3 












(x + y)2 + (x − y)2

 2

2

 − 2(xy)2  

  = 3 














( 5)2 + ( 2)2

2

2

 − 2.




3

4

2

 

  = 3 












5 + 2

2

2

 − 2.
9

16
 

  = 3 




49

4
 − 

9

8
 = 3 





98 − 9

8
 = 3

89

8
 = 

267

8
(Ans.) 

 a + 
1

a
 = 2, p + q = 5 p − q = 3





a − 

1

a

2

pq(p2 + q2)

a2 + 
1

a2 = a4 + 
1

a4.  

  13bs cª‡kœi mgvavb   

a + 
1

a
 = 2 

 




a − 

1

a

2

= 




a + 

1

a

2

 − 4a
1

a
 = 22 − 4 = 4 − 4 = 0 (Ans.) 

p + q = 5 p − q = 3 

 = pq(p2 + q2) = 
1

2
 pq 2(p2 + q2) 





  = 
1

2











p + q

2

2

 − 




p − q

2

2

{(p + q)2 + (p − q)2} 

  = 
1

2













5

2

2

 − 






3

2

2

 {( 5)2 + ( 3)2}  

  =  
1

2
 




5

4
 − 

3

4
 (5 + 3) =  

1

2
 




5 − 3

4
 8 = 

1

2
  

2

4
  8 = 2 (Ans.) 

a + 
1

a
 = 2 

 a2 + 
1

a2  = 




a + 

1

a

2

 − 2 a 
1

a
 = (2)2 − 2 = 4 − 2 = 2 

 a4 + 
1

a4 = 




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 

  a2 + 
1

a2 = a4 + 
1

a4 

m„Rbkxj cÖkœe¨vsK DËimn 
 x + y + z = 2, xy + yz + zx = 1

x2 + y2 + z2

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

(x + y − z)2 + 2 (x + y − z)(x + y + 3z) + (x + y + 

3z)2

2 6 4

 x + y = 12, x − y = 2

x

x2 + y2 xy

(4x + 7y − 3z)2 + 2(4x + 7y − 3z)(7y − 4x + 3z) + 

(7y − 4x + 3z)2  

7 74, 35 196y2

 a + b + c = 9, a2 + b2 + c2 = 29

ab + bc + ca

a − b)2 + (b − c)2 + (c − a)2

(a + b + c)2 + (a + b)2 + (b + c)2 + (c + a)2

26; 6; 191

 x + y + z = p, xy + yz + zx = q 

x2 + y2 + z2 

(x − y)2 + (y − z)2 + (z − x)2 

(x + y)2 + (y + z)2 + (z + x)2 = 2p2 − 2q 

p2 − 2q 2p2 − 6q 

 a + b + c = 2 ab + bc + ca = 1  

a2 + b2 + c2 

a + b)2 + (b + c)2 + (c + a)2

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

2; 6; 16 

 x + 
1

x
 = 3

x2 + 
1

x2  = 1

x8 + 2x4 + 1 = 0

x

x2 + 3x +1
  

1

2 3
  

 Abykxjbx 3.2 
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



.......................................................................................   ............................................................................................ 

(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) 

Abykxjbxi cÖkœ I mgvavb 

 

2x + 5 

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

  = (2x)3 + 3(2x)25 + 3(2x)(5)2 + (5)3 

  = 8x3 + 34x25 + 32x25 + 125 

  = 8x3 + 60x2 + 150x + 125 (Ans.) 

2x2 + 3y2 

2x2 + 3y2

= (2x2 + 3y2)3 

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

 = 8x6 + 34x4. 3y2 + 32x29y4 + 27y6 

 = 8x6 + 36x4y2 + 54x2y4 + 27y6 (Ans.) 

4a − 5x2 

 4a − 5x2 

 = (4a − 5x2)3 

 = (4a)3 − 3 (4a)25x2 + 34a(5x2)2 − (5x2)3 

 = 64a3 − 316a25x2 + 34a.25x4 − 125x6 

 = 64a3 − 240a2x2 + 300ax4 − 125x6 (Ans.) 

7m2 − 2n 

7m2 − 2n

= (7m2 − 2n)3 

 = (7m2)3 − 3(7m2)22n + 37m2(2n)2 − (2n)3 

 = 343m6 − 349m42n + 37m2 4n2 − 8n3 

 = 343m6 − 294m4n + 84m2n2 − 8n3 (Ans.) 

403 

403 (403)
3
 

  = (400 + 3)
3
 

  = (400)3 + 3(400)2.3 + 3400(3)2 + (3)3 

  = 64000000 + 31600003 + 34009 + 27 

  = 64000000 + 1440000 + 10800 + 27 

  = 65450827 (Ans.) 

998 

998 = (998)
3
 





 = (1000 − 2)
3  

 = (1000)3 − 3(1000)22 + 3 1000(2)2 − (2)3 

 = 1000000000 – 310000002 + 310004 − 8 

 = 1000000000 − 6000000 + 12000 − 8 

 = 994011992 (Ans.) 

2a − b − 3c 

2a − b − 3c

= (2a − b − 3c)3 

 = {(2a − b) − 3c}3 

 = (2a − b)3 − 3 (2a − b)2. 3c + 3(2a − b)(3c)2 − (3c)3 

 =(2a)3−3(2a)2b+32a(b)2−(b)3−3{(2a)2 t 

  − 22ab + (b)2.3c + 3(2a − b) 9c2 − 27c3 

 =8a3−12a2b+6ab2−b3−3(4a2−4ab+b2)3c+ 54ac2 − 27bc2 − 27c3 

 =8a3−12a2b+6ab2−b3−36a2c+36abc−9b2c+ 54ac2 − 27bc2 − 27c3  

 =8a3−b3−27c3−12a2b−36a2c+6ab2+54ac2− 9b2c − 27bc2 + 36abc (Ans.) 

(4a − 3b)3 − 3(4a − 3b)2(2a − 3b) + 3(4a − 3b)  (2a − 3b)2 − (2a − 3b)3 

4a − 3b = x 2a − 3b = y 

  x3 − 3x2y + 3xy2 − y3 

  = (x − y)3 

  = {(4a − 3b) − (2a − 3b)}
3

[

= (4a − 3b − 2a + 3b)
3
 

  = (2a)3 = 8a3 (Ans.) 

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

2x + y = a 2x − y = b 

  = a3 + 3a2b + 3ab2 + b3 

  = (a + b)3 

  = {(2x + y) + (2x − y)}3 [

= (2x + y + 2x − y)3 

  = (4x)3 = 64x3 (Ans.) 

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

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

= (7x + 3b)3 − (5x + 3b)3 − 32x(7x + 3b) (5x + 3b)

7x + 3b = p 5x + 3b = q 

 p − q = 7x + 3b − 5x − 3b = 2x 

  p3 − q3 − 3p − q)pq 

  = p3 − q3 − 3pq(p − q) 

  = (p − q)3 

  = {(7x + 3b) − (5x + 3b)}3 [

= (7x + 3b − 5x − 3b)3 

  = (2x)3 = 8x3 (Ans.) 

(x − 15)
3
 + (16 − x)

3
 + 3(x − 15)(16 − x) 

x − 15 = a 16 − x = b 





 a + b = x − 15 + 16 − x = 1 

  = a3 + b3 + 31.ab 

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

  = (a + b)3 

  = {(x − 15) + (16 − x)}3 [

= (x − 15 + 16 − x)3 = (1)
3 
= 1 (Ans.) 

(a + b + c)3 – (a – b – c)3 – 6(b + c) {a2 – (b + c)2} 

 a + b + c = x  a − b − c = y 

  x − y= (a + b + c) − (a − b − c) 

  = a + b + c − a + b + c 

  = 2b + 2c = 2(b + c) 

  x
3
 − y

3
 − 3(x − y)xy 

  = x
3
 − y

3
 − 3xy (x − y) 

  = (x − y)
3
 

  = {2(b + c)}
3

  = 8(b + c)3  (Ans.) 

(m + n)6 − (m − n)6 − 12mn(m2 − n2)2 

 

 (m + n)6 − (m − n)6 − 12mn(m2 − n2)2 

 = (m + n)6 − (m − n)6 − 34mn(m2 − n2)2

m + n = a m − n = b 

 a + b = m + n + m − n = 2m  

a − b = m + n − m + n = 2n 

  (a + b)(a − b) = 4mn  

 (a2 − b2) = 4mn 

  ab = (m + n) (m − n) 

  = (m2 − n2) 

  a2b2 = (ab)2 = (m2 − n2)2 

  = a6 − b6 − 3a2b2(a2 − b2) 

  = (a2)3 − (b2)
3
 − 3a2b2(a2 − b2) 

  = (a2 − b2)
3
  

  = (4mn)3  [(a2 − b2) 

= 64m3n3 (Ans.) 

(x + y) (x2 – xy + y2) + (y + z) (y2 – yz + z2) + (z + x) (z2 – zx + x2) 

 (x + y) (x2 – xy + y2) + (y + z) (y2 – yz  

  + z2) + (z + x) (z2 – zx + x2) 

  = (x3 + y3) + (y3 + z3) + (z3 + x3) 

  = x3 + y3 + y3 + z3 + z3 + x3 

  = 2x3 + 2y3 + 2z3 

  = 2(x3 + y3 + z3)  (Ans.) 

(2x + 3y − 4z)3 + (2x − 3y + 4z)3 + 12x {4x2 − (3y − 4z)2} 

(2x + 3y − 4z)3 + (2x − 3y + 4z)3 + 12x {4x2 − (3y − 4z)2} 





 = (2x + 3y − 4z)3 + (2x − 3y + 4z)3 + 34x{4x2 − (3y − 4z)2} 

2x + 3y − 4z = a 2x − 3y + 4z = b 

 a + b = 2x + 3y − 4z + 2x − 3y + 4z = 4x 

 ab= (2x + 3y − 4z)(2x − 3y + 4z) 

      = {2x + (3y − 4z)}{2x − (3 − 4z)} 

      = {(2x)2 − (3y − 4z)2} 

  = a3 + b3 + 3(a + b)ab 

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

  = (a + b)3 

  = {(2x + 3y − 4z) + (2x − 3y + 4z)}3 

[

  = {2x + 3y − 4z + 2x − 3y + 4z)3 

  = (4x)3 = 64x3 (Ans.) 

a – b = 5 ab = 36 a3 − b3

a – b = 5 ab = 36 

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

  = (5)3 + 3365

 = 125 + 540 = 665 (Ans.) 

a3 − b3 = 513 a − b = 3 ab 

a3 − b3 = 513 a − b = 3 

 (a − b)3 = a3 − b3 − 3ab (a − b) 

  3ab(a − b) = (a3 − b3) − (a − b)3 

  3ab 3 = 513 − (3)3 [

9ab = 513 − 27 

  9ab = 486 

  ab = 
486

9
  ab = 54 (Ans.) 

x = 19 y = − 12 8x3 + 36x2y + 54xy2 + 27y3

x = 19 y = − 12 

  = 8x3 + 36x2y + 54xy2 + 27y3 

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

  = (2x + 3y)3 

  = {2  19 + 3  (−12)}3 [x y

= (38 − 36)3 = (2)3 = 8 (Ans.) 

a = 15 8a3 + 60a2 + 150a + 130

a = 15 

  = 8a3 + 60a2 + 150a + 130 

  = (2a)3 + 3(2a)25 + 32a(5)2 + (5)3 + 5 

  = (2a + 5)3 + 5 

  = (2  15 + 5)
3
 + 5 

  = (30 + 5)
3
 + 5 = 42875 + 5 = 42880 (Ans.) 

a = 7 b = − 5 (3a − 5b)3 + (4b − 2a)3 + 3(a − b) (3a − 5b)(4b − 2a) 

a = 7 b = − 5 





 3a − 5b= x 4b − 2a = y 

           x + y= (3a − 5b) + (4b − 2a) 

  = 3a − 5b + 4b − 2a = a − b 

  = x3 + y3 + 3(x + y)xy 

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

  = (3a − 5b + 4b − 2a)3  [x y

= (a − b)
3
 

  = {7 − (−5)}3      [a b  

  = (7 + 5)3 = (12)3 = 1728 (Ans.) 

a + b = m, a2 + b2 = n a3 + b3 = p3  m3 + 2p3 = 3mn 

a + b = m, a2 + b2 = n a3 + b3 = p3 

 = m3 + 2p3 

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

 = a3 + 3a2b + 3ab2 + b3 + 2a3 + 2b3 

  = 3a3 + 3a2b + 3ab2 + 3b3 

  = 3(a3 + a2b + ab2 + b3) 

  = 3{a2(a + b) + b2(a + b)} 

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

  = 3mn 

 m3 + 2p3 = 3mn 

x + y = 1 x3 + y3 − xy =  (x − y)2

x + y = 1 

 = x3 + y3 − xy 

  = (x + y) (x2 − xy + y2) − xy 

  = 1(x2 − xy + y2) − xy

  = x2 − xy + y2 − xy 

  = x2 − 2xy + y2 = (x − y)2 =  

 x3 + y3 − xy = (x − y)2

a + b = 3 ab = 2 a2 − ab + b2 a3 + b3 

 a + b = 3 ab = 2 

  a2 − ab + b2 

  = a2 + b2 − ab 

  = (a + b)2 − 2ab − ab 

  = (a + b)2 − 3ab 

  = (a – b)2 + 3ab 

  = (3)2 − 3  2 

 = 9 − 6 = 3 (Ans.) 

 a + b = 3 ab = 2 

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

  = (3)3 − 323

= 27 − 18 = 9 (Ans.) 

a − b = 5 ab = 36 a2 + ab + b2 a3 − b3  

 a − b = 5 ab = 36 

   = a2 + ab + b2 = a2 + b2 + ab 





  = (a − b)2 + 2ab + ab 

  = (a − b)2 + 3ab 

  = (5)2 + 336

= 25 + 108 = 133 (Ans.) 

a − b = 5 ab = 36 

  = a3 − b3 = (a − b)3 + 3ab(a − b) 

  = (5)3 + 3365

  = 125 + 540 = 665 (Ans.) 

m + 
1

m
  = a  m3 + 

1

m3 

 m + 
1

m
  = a 

  = m3 + 
1

m3  

  = 




m + 

1

m

3

 − 3m.
1

m
  




m + 

1

m
  

  = (a)3 − 31a

 = a3 − 3a (Ans.) 

x − 
1

x
  = p x3 − 

1

x3 

x − 
1

x
  = p 

  = x3 − 
1

x3 = (x)3 − 




1

x
3
  

  = 




x − 

1

x

3

 + 3x
1

x
 




x − 

1

x
  

  = (p)3 + 31p

  = p3 + 3p (Ans.) 

 a − 
1

a
  = 1 a3 − 

1

a3 = 4

a − 
1

a
  = 1 

 = a3 − 
1

a3 = (a)3 − 




1

a

3

  

  = 




a − 

1

a

3

 + 3a
1

a
  




a − 

1

a
  

  = (1)3 + 311

  = 1 + 3 = 4 = 

 a3 − 
1

a3 = 4

a + b + c = 0

a3 + b3 + c3 = 3abc 

a + b + c = 0 

  a + b = − c 

  (a + b)3 = (− c)3

a3 + b3 + 3ab(a + b) = − c3 

  a3 + b3 + 3ab(−c) = − c3  





[ a + b + c = 0  a + b = − c] 

  a3 + b3 − 3abc = − c3 

   a3 + b3 + c3 = 3abc 

(b + c)2

3bc
 + 

(c + a)2

3ca
 + 

(a + b)2

3ab
 = 1  

a + b + c = 0 

  b + c = − a 

   (b + c)2 = ( − a)2 = a2 

 c + a = − b 

  (c + a)2 = (−b)2 = b2 

 a + b = − c 

  (a + b)2 = (− c)2 = c2 

  = 
(b + c)2

3bc
 + 

(c + a)2

3ca
 + 

(a + b)2

3ab
 

  = 
a2

3bc
 + 

b2

3ca
 + 

c2

3ab
 = 

a2.a + b2.b + c2.c

3abc
  

  = 
a3 + b3 + c3

3abc
 = 

(a + b)3 − 3ab(a + b) + c3

3abc
  

  = 
(− c)3 − 3ab(− c) + c3

3abc
  

  = 
− c3 + 3abc + c3

3abc
 = 

3abc

3abc
 = 1 = 


(b+c)2

3bc
 + 

(c+a)2

3ca
 + 

(a+b)2

3ab
 = 1

p − q = r  p3 − q3 − r3 = 3pqr

p − q = r 

 p3 − q3 − r3 

  = (p − q)3 + 3pq(p − q) − r3 

  = (r)3 + 3pq(r) − r3 

  = r3 + 3pqr − r3

  = 3pqr = 

 p3 − q3 − r3 = 3pqr

2x − 
2

x
  = 3  8





x3 − 

1

x3  = 63

2x − 
2

x
  = 3 

 = 8




x3 − 

1

x3  = 8x3 − 
8

x3  

  = (2x)3 − 




2

x

3

  

  = 




2x − 

2

x

3

 + 32x
2

x
  




2x − 

2

x
  

  = (3)3 + 123  

  = 27 + 36 = 63 = 

 8




x3 − 

1

x3  = 63 





a = 6 + 5 
a6 − 1

a3  

a = 6 + 5  

       
1

a
  = 

1

6 + 5
 = 

6 − 5

( 6 + 5)( 6 − 5)
   

( 6 − 5)  

   = 
6 − 5

( 6)2 − ( 5)2
 = 

6 − 5

6 − 5
  

   = 
6 − 5

1
 = 6  − 5  

   a − 
1

a
  = 6 + 5 − 6 + 5 = 2 5  

 = 
a6 − 1

a3  = 
a6

a3 − 
1

a3 = a3 − 
1

a3 

  = 




a − 

1

a
3
 + 3.a.

1

a
 




a − 

1

a
  

  = (2 5)3 + 3.1. 2 5  

  = 85 5  + 6 5    

  = 40 5  + 6 5 = 46 5 (Ans.) 

enywbe©vPwb cÖ‡kœvËi

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

 9 L 18 M 27 N 45 

 p2 − 1 = 5 p p3 − 
1

p3 

K 0 L 2 5 M 3 5  8 5 

 a + b = 3 ab = 1 a3 + b3 + (a − b)2 

 23 L 31 M 41 N 49 

 x + 
1

x
 = 2 x3 + 

1

x3 = 

 2 L 3 M 4 N 5 

 x + y = 4 xy = 2 x3 + y3 

K 64  40 M 32 N 18 

 x + 
1

x
 = 4 x3 − 

1

x3 = ?

K 18 3  30 3 M 52 N 76 

 2x + 
2

x
 = 4 8x3 + 

8

x3 

 16 L 24 M 32 N 84

 f(x) = x4 + 3x3 − x2 − 4 f(−1) = 

K −1 L −5  −7 N −9

 a2 − 2 a + 1 = 0 −

i. a + 
1

a
 = 2  ii. a2 + 

1

a2 = 2  iii. a3 + 
1

a3 = − 2 

 

K i ii  i iii M ii iii N i, ii iii 

 x + y = 1 −

i. x3 + y3 = 1 − 2xy  ii. x3 + y3 − xy = 1 − 4xy 

iii.(x − y)2 = 1 − 4xy 

 

K ii L iii  ii iii N i, ii iii 

 (x + y)2 = 
3

27 xy = 0 −

i. x + y =  3 ii. x3y + xy = 0  

 iii. x2 + y2 = 3 

 

K i L i ii M ii iii  i, ii iii 

p3 + 
1

p3 = 0 

 p2 + 
1

p2 

K 0  1 M 3 N 5 

 




p − 

1

p
 

K − 7  − 1 M 1 N 7





x + 

1

x

2

= 7; x  0 





 x3 + 
1

x3 = 

K 0 L 3 7  4 7 N 7 7

 x3 − 
1

x3 = 

K 3 3 L 3 7  6 3 N 7 7

x = 5 + 2 6 

 x + 
1

x
 

K 2 2 L 2 3 M 4 6  10 

 x3 − 
1

x3 

K 2 2 L 18 3 M 372 6  396 6

a = 2a − 1 

 a 

K −1 L 0 M ±1  1 

 




a + 

1

a

3

 

K − 8 L 0 M 1  8

33 : Nb msewjZ m~Îvewj 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

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

K 2 L 4 M 6  8

a2 + 2ab + b2 = 4 (a + b)2 = 4 

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

   (a + b)3 = 23 = 8 

 a3 + 3a2b + 3ab2 + b3 = 3 3  a + b = ?

 3 L 3 M 2 3 N 3 3

 (a − b)3

K (a + b)(a2 − 2ab + b2)  (a − b)(a2 − 

2ab + b2)

M (a − b)2 (a + b) N (a − b)(a2 + ab + b2) 

 a3 − 3a2b + 3ab2 − b3 = 27 a − b = ?

K 2  3 M 4 N 5

 a3 + b3 = ?

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

+ b2)

M (a + b)(a + b)2
N (a − b)(a − b)2

 a + b = 3, a2 − ab + b2 = 12 a3 + b3 = 

K 3 L 4 M 5  6

 a3 + b3 = 4, a2 − ab + b2 = 2 a + b = ?

 2 L 3 M 4 N 6

(a + b)(a2 − ab + b2) = a3 + b3 

   (a + b)  2 = 4  a + b = 2 

 a3 + 6a2b + 12ab2 + 8b3?  

K 2a + b L a + 3b  a + 2b N 2a + 3b 

 x + y = 2, x2 + y2 = 4 x3 + y3 

 8 L 0 M 4 N 6 

 




x – 

1

x

2
  = 0 x3 + 

1

x3  

K 0 L 1  2 N 4 

 2x2 – 3x + 2 = 0 x3 + 
1

x3  

K

4

3
    – 

9

8
 M

5

7
 N

11

13
 

2x2 − 3x + 

2 = 0 
 2x2 + 2 = 

3x 

2(x2 + 1) 

= 3x

x2 + 1

x
 = 

3

2
 

  x + 
1

x
 = 

3

2
 

 x3 + 
1

x3 = 




x + 

1

x

3

− 3x 
1

x
 





x + 

1

x
 

 = 




3

2

3

 − 31
3

2
 

 = 
27

8
 − 

9

2
  = 

27 − 36

8
 = − 

9

8

 a + b = 3 ab = 2 a3 + b3 

K 4 L 6  9 N 12 

a3 + b3 = (a + b)3 − 3ab(a + b) = (3)3 − 323 

   = 27 − 18 = 9 

  (a + 3x) (a2 – 3ax + 9x2) 

K a3 + 3x3  a3 + 27x3
M a3 – 9x3 N 3(a3 – 2x3) 

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

K 12 L 4 M 18  0 

 a – b = x a3 – b3 – 3ab a − b) 

 x3 L x2 – 2 M x3 + 3 N x3 – 3 

 x = a + 
1

a
  y = a – 

1

a
  x3 + y3 + 3x2y + 3xy2 

K a3 L a + 2  8a3 N

a3

3
  

 a  a3 + 6a2b + 11ab2 + 6b2 = 0





K b  − b M 2b N

b

2
 

 a3  − 2 2 a3 + b3 

 a3 + ( − 2)3
L a3 + ( 2)3

M a3 − ( − 2)3
N a3 + (2)3

 




p + 

1

p

2

 = 3   p3 + 
1

p3 = 

 0 L −2 M 1 N 3

p3 + 
1

p3 



p + 

1

p

3

− 3p
1

p 



p + 

1

p
 

   =  ( )3
3

− 3 3 = 3 3 − 3 3 = 0 

 (a − b)3 = 3 3 a2 − 2ab + b2 

 3 L 9 M 3 3 N 27

(a − b)3 = ( )3
3

  (a − b) = 3  (a − b)2 = 

3 

 x + y = 3a xy = 2a2 x3 + y3

K 36a3
L 27a3

M 18a3
 9a3

x3 + y3 = (x + y)3 − 3xy(x + y) 

   = (3a)3 − 32a23a = 27a3 − 18a3 = 9a3 

 m + 
1

m
 = 1   m3 + 

1

m3 = 

K 27 L 20 M 18  −2

 m2 + m + 1 = 0 m3 

K −1 L 0  1 N 2

m3 − 1 = (m − 1)(m2 + m + 1) = 0  (m − 1)  

   m3 − 13 = 0  m3 = 1 

 x = 2,  y = 1 (x2 + y2)(x4 − x2y2 + y4) =?

K 63 L 64  65 N 66

(x2 + y2)(x4 − x2y2 + y4) = (x2)3 + (y2)3  

   = x6 + y6 = 26 + 16 = 65 

 a = 
1

2
  (2a − 1)(8a4 + 4a2 + 9)

K −1 L −2  0 N 2

a = 
1

2
2a − 1 = 2

1

2
 − 1 = 0 

   (2a − 1)(8a4 + 4a2 + 9) = 0 

 2x + 2y = 4   x3 + 3x2y + 3xy2 + y3 = 

K 4 L 6  8 N 12 

 a + b = 5 a3 + 3a2b + 3ab2 + b3 =

K 3 5 L 4 5  5 5 N 6 5

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

( )5
3

 = 5 5 

 x3 −  
1

x3 = 0 

 x2 − 1 = 0 L x = −1 M x = 
1

2
N x2 + 1 = 0

x3 − 
1

x3 = 0 




x − 

1

x 



x2 + x . 

1

x
 + 

1

x2  = 0 

x − 
1

x
 = 0  x2 − 1  = 0 

  (3x − 2)(9x2 + 6x + 4) = 0   3x =

 2 L 3 M 4 N 5

 a = x + 
1

y
, b = x − 

1

y
   a3 + 3a2b + 3ab2 + b3 =

K 2x3
L 4x3

M 643
 8x3 

 x2 + y2 = xy   x3 + y3 =

K −1  0 M 1 N 2 

 a = 1 + 
1

b
   a3 − 3a2 + 3a − 1 =

 

1

b3 L b3
M −

1

b3 N −b3 

a3 − 3a2 + 3a − 1 = (a)3 − 3a21 + 3a12 − 13 

  = (a − 1)3 = 




1 + 

1

b
 − 1

3

= 




1

b

3

= 
1

b3 

 a2 + a + 1 = 0   a3 =

K 0  1 M −1 N −2 

a3 − 1 = (a − 1)(a2 + a + 1) = (a − 1)  0 = 0 

   a3 − 1 = 0 a3 = 1 

 y3 = 1   y2 + y + 1 =

K 0 L 1 M 2  3 

y3 = 1 y3 = 13 y = 1 

   y2 + y + 1 = 12 + 1 + 1 = 1 + 1 + 1 = 3 

 
a

b
 + 

b

a
 = 3 

a3

b3 + 
b3

a3

 0 L 3 3 M 6 3 N 9 3

 x + y = z x3 + y3 + 3xyz

 z3
L −z3

M x3
N y3 

  (a + b)3  8 (a + b)

K 1  2 M 3 N 4 

 a3 + b3  2 a2 − ab + b2 = 4 (a + b)2 

K 4 L 2  

1

4
 N

1

8
 

 a − 
1

a
  1 a3 − 

1

a3 

K 0 L 2  4 N 6 

a3 − 
1

a3 = 




a − 

1

a

3

+ 3a
1

a
 




a − 

1

a
= 13 + 3 = 4

 a 2 (a2 − 2)(a4 + 2a2 + 4) 

K 1  0 M −2 N −3 

 a 2 b 3, (a2 + b2)(a4 − a2b2 + b4) 





K 27  35 M 42 N 48 

 a 0 (a + 2)(a2 − 2a + 4) 

K 2 L 4 M 6  8 

 a +
1

a
2 a3 + 3a + 

3

a
 +

1

a3  

K 4 L 6  8 N 9 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 x – y – z = 0 −

i. x3 – y3 – z3 = 3xyz ii. x3 – y3 = z (3xy + z2) 

 iii. x3 = 3xyz – y3 – z3 

 i  ii L i  iii M ii  iii N i, ii iii 

 

 i. (a + b )3 = a
3 – b

3
 + 3ab (a + b) 

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

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

 

K i  ii L i  iii  ii  iii N i, ii iii 

 x + y = 1 

 i. x3 + y3 = 1 − 2xy ii. x3 + y3 − xy = 1 − 4xy 

 iii. (x − y)2 = 1 − 4xy 

 

K i  ii L i  iii  ii  iii N i, ii iii 

 a + b + c = 0 − 

 i. (a + b)3 = −c3 ii. a3 + b3 + 3ab(a + b) = − c3

iii. a3 + b3 + c3 = 3abc

K i ii L i iii M ii iii  i, ii iii 

 x = 18, y = 2 − 

 i. xy = 12 ii. (x − y)3 = 16 2

iii. x + y = 4 2

K i ii L i iii  ii iii N i, ii iii 

  

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

ii. x3 − 1 = 7 x = 2 

iii. a3 + b3 = (a − b)3 (a2 + ab + b2)

 i ii L i iii M ii iii N i, ii iii 

  

 i. x = 3 y = 1 (x − y)3 = 8 

ii. x = 2 y = 3 (x3 − y3) = − 19 

iii. p6 = 1 p3 − 
1

p3 = 1

 i ii L i iii M ii iii N i, ii iii 

  

 i. (x + 3y) (x2 + 6xy + 9y2) = (x + y)3 

ii. x = 2  y = 1 (x3 + y3) = 9 

iii. (x − y)3  (x2 − 2xy + y2) (x + y)

 i ii L i iii M ii iii N i, ii iii 

  

 i. a3 + b3 (a + b) (a2 − ab + b2) 

ii. x = 2a − b  y = 2b − a (x + y)3 a + b)3 

iii. xy = 15 




x − 

15

y

3

= 0

K i ii L i iii  M ii iii  i, ii iii 

  

 i. a 0




a

p
 + 

b

q

3

= (x3 − y3)3 b = q(x3 − y3) 

ii. (x3 − y3)3 3 3 x3 − y3 = 3 

iii. (x − y)(x2 − 2xy + y2) = 64 x − y = 4

K i ii L i iii M ii iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

p3 + 3p2q + 3pq2 + q3 = 0 

 p 

K 3pq L 2q  – q N 1 

 p = x + 
1

y
  q = x – 

1

y
   x 

 0 L  M 2 N

1

2
 

 p + q = –1 pq = 2 p3 + q3 

K 2 L 4  5 N 8 

 −

x2 + 1 = 3x 

 




x + 

1

x

3

 = 

K 3 L 3  3 3 N 9 

 




x + 

1

x

2

 = 

K 3  3 M 3 3 N 9 

 x3 + 
1

x3 = 

 0 L 1 M 2 N 3 







x − 
1

x
 = 0

 x

  1 L  2 M  3 N  4 

 x3 − 
1

x3 

K 4 L 3  0 N − 4 

 −

x(2x − 5) = 
1

3

 2x − 
1

3x
 = 

K 

1

3
  5 M 7 N 13 

 4x2 + 
1

9x2 

 

79

3
 L 79 M 

3

79
N

71

3
 

 8x3 − 
1

27x3 

 135 L 125 M 115 N 110  

 −

x + y = 2, xy = 1 

 x3 + y3 

 2 L 3 M 9 N 27 

 x3 + y3 + (x − y)
2

 2 L 4 M 6 N 8 

 x3 + y3 + x2 + 2xy + y2 

 6 L 4 M 3 N 2 

 
wbe©vwPZ enywbe©vPwb cÖ‡kœvËi 
 

 a + 
1

a
 = 2 a6 − 

1

a6

K 1 L 2 M 3  0

 a3 − 
1

8
 

K (2a − 1)(4a2 + 2a + 1) L

1

8
(2a − 1)(2a2 + a + 1)

M (a − 1)(2a2 + a + 1) 
1

8
(2a − 1) (4a2 + 2a + 1)

 x + 
2

x
 = 3 x3 + 

8

x3

K 1 L 8  9 N16

 a3 − b3 = 513 a − b = 3 ab = ?

 54 L −54 M 252 N168

 a3 + b3 =16, a + b = 2 a2 − ab + b2 = ?

K 4 L 6 M 12  8

 a + b = 4, a2 + b2 = 8 a3 + b3 = ?

K 18  16 M 12 N 0

 a + b + c = 0 a3 + b3 + c3 

 ?

K 0 L 3  3abc N 
3

abc

 x = 3 + 2 2 x + 
1

x
 =  ?

K 3 − 2 2  6 M 4 2N 6 + 

4 2

 a2 − 3a + 1 = 0 a3 + 
1

a3  ?

 0 L 3 M 3 N 18 3

 x − 
3

x
 = 2

5

x2 − 2x + 2
  ?

 1 L 2 M 3 N 4

 a = −1 − 
1

b
 a3 + 3a2 + 3a + 1  ?

K 
1

b3  −
1

b3 M −b3
N b3

 a − 
1

a
 = 0 a3 − 

1

a3  ?

K 3 L 2 M 

3

2
 0

 a − b = 2 a3 − 3a2b + 3ab2 − b3  ?

 2 2 L 3 2 M 2 N 2 3

 

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

ii. x3 − 1 = 7 x = 2 

iii. a3 + b3 = (a − b)3 (a2 + ab + b2)

K iii  i ii M i iii N ii iii 

 

i. a + 
1

a
 = 2 





a − 

1

a

2

 = 0

ii. a3 − b3 = (a − b)3 − 3ab(a − b)

iii. a + b = 6 a − b = 4  ab = 5 

K i ii  i iii M ii iii N i, ii iii 

 −

x2 − 5 − 2 6  0 





 x −

 3 + 2 L 2 − 3

M 3 − 2 N 2 + 3

 x + 
1

x

K 2 L 2 2 

M 3  2 3

 x3 − 
1

x3 −

K 18 2  22 2 

M 24 2 N 26 2

 −

a

b
 + 

b

a
 = 2

 (a2 + b2)3

 8a3b3
L 4a2b2

M 8a3b N 8ab3

 a  b

K a = b + 1 L a + 2 = b a = bN a + 3 = 

b + 2

 a = 1  a3 + b2 c3 = 10 c

K 1  2 M 3 N 4

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 

 a = 6  + 5 

1

a
 

a3 + 
1

a3  

a6 + 
1

a6  

  1bs cª‡kœi mgvavb   

 a= 6 + 5 

   
1

a
 = 

1

6 + 5
 = 

6 − 5

( 6 + 5) ( 6 − 5)
 

   = 
6 − 5

6 − 5
 = 6 − 5  (Ans.) 

 a = 6 + 5

 
1

a
 = 6 − 5 

  a + 
1

a
 = 6 + 5 + 6 − 5 = 2 6 

  a3 + 
1

a3 = 




a + 

1

a

3
 − 3 a.

1

a
 




a + 

1

a
  

  = (2 6)3 − 3.(2 6)  

  = 48 6 − 6 6 = 42 6 (Ans.) 

 a6 + 
1

a6 = 




a3 + 

1

a3

3
 − 2.a3.

1

a3 = (a3)
2 + 

1

(a3)
2 

  = (42 6)2 − 2 [ a3 + 
1

a3 = 42 6] 





  = 10584 − 2 = 10582 (Ans.) 

 x4 − x2 + 1 = 0

x + 
1

x

x6 + 1

x3  = 0

x5 + 
1

x5 = − 3.  

  2bs cª‡kœi mgvavb   

x4 − x2 + 1 = 0 

  x4 + 1 = x2 

  
x4 + 1

x2  = 1 

  x2 + 
1

x2 = 1 

  




x + 

1

x

2

 − 2x. 
1

x
 = 1 

  




x + 

1

x

2

 = 3

  




x + 

1

x
 = ± 3  (Ans.) 

x + 
1

x
 = 3  

x6 + 1

x3  = 
x6

x3 + 
1

x3 = x3 + 
1

x3 

  = 




x + 

1

x

3

 − 3.x.
1

x
 




x + 

1

x
 

  = ( )3
3

 − 3 3      

  = 3 3 − 3 3 = 0 = 

 
x6 + 1

x3  = 0 

x4 − x2 + 1 = 0 

  x4 + 1 = x2 

  
x4 + 1

x2  = 1 x2

  
x4

x2 + 
1

x2 = 1 

   x2 + 
1

x2 = 1 .... (i) 

 x3 + 
1

x3 = 0 ............ (ii) 

 (i)  (ii)





x3 + 

1
x3  





x2 + 

1
x2  = 0.1 

 x5 + x3 . 
1

x2 + 
1

x3. x
2 + 

1

x5 = 0 

 x5 + x + 
1

x
 + 

1

x5 = 0 





x5 + 
1

x5  + x + 
1

x
 = 0 

x5 + 
1

x5 + 3 = 0

  x5 + 
1

x5 = − 3

 a = 6  + 5 

1

a
 





a2 − 

1

a2 



a3 − 

1

a3  

a12−1

a6  = 1932 30  

 

  3bs cª‡kœi mgvavb   

 a = 6 + 5 

  ∴ 
1

a
 = 

1

6 + 5
 = 

6 − 5

( )6 + 5  ( )6 − 5
 

   = 
6 − 5

( )6
2
 − ( )5

2  

   = 
6 − 5

6 − 5
  = 

6 − 5

1
 = 6 − 5 (Ans.) 

 a = 6 + 5 

1

a
 = 6 − 5 

 ∴ a + 
1

a
 = 6 + 5 + 6 − 5 = 2 6 

 a − 
1

a
 = 6 + 5 − 6 + 5 = 2 5 

 




a2 − 

1

a2 



a3 − 

1

a3   

  = 




a + 

1

a
 




a − 

1

a
 












a − 

1

a
 
3

  + 3 a. 
1

a
 




a − 

1

a
 

  = 2 6 . 2 5 { }( )2 5 3 + 3 . 2 5   

  = 4 6 . 5 ( )8.5 5 + 6 5  

  = 4 6 . 5 ( )40 5 + 6 5  

  = 4 6 . 5 . 46 5= 920 6 (Ans.) 

 a + 
1

a
 = 2 6 a − 

1

a
 = 2 5 

 = 
a12 − 1

a6  = 
a12

a6  − 
1

a6 = a6 − 
1

a6 = ( )a2 3 − 




1

a2

3

 

  = 




a2 − 

1

a2

3

 + 3.a2.
1

a2 



a2 − 

1

a2  

  = 












a + 

1

a
 




a − 

1

a

3

 + 3.




a + 

1

a
 




a − 

1

a
 

  = ( )2 6  2 5 3 + 3 . 2 6 . 2 5      





  = ( )4 30 3 + 12 30 

  = 64  30 30 + 12 30 

  = 1920 30 + 12 30 = 1932 30 = 

 
a12 − 1

a6  = 1932 30 

 x2 – 2 42 – 13 = 0; x  0

x = 7 + 6

x3 + 
1

x3 = 50 7





x5 – 

1

x5  

  4bs cª‡kœi mgvavb   

x2 – 2 42 – 13 = 0 

x2 = 13 + 2 42 

x2 = 7 + 2 42 + 6 

x2 = ( )7
2
 + 2. 7. 6 + ( )6

2
 

x2 = ( )7 + 6
2
 

 x = 7 + 6 

1

x
 = 

1

7 + 6

1

x
 = 

( )7 – 6

( )7 + 6  ( )7 – 6
 

1

x
 = 

( )7 – 6

( )7
2
 – ( )6

2

1

x
 = 

7 – 6

7 – 6

1

x
 = 7 – 6 

   x + 
1

x
 = 7 + 6 + 7 – 6 = 2 7 

 = x3 + 
1

x3 = 




x + 

1

x

3

 – 3.x.
1

x
 




x + 

1

x
 

  = ( )2 7
3
 – 3.2 7     

= 56 7 – 6 7 = 50 7 =  

 x3 + 
1

x3 = 50 7 

x – 
1

x
 = ( )7 + 6  – ( )7 – 6  

  = 7 + 6 – 7 + 6 = 2 6 

  x2 + 
1

x2 = 




x + 

1

x

2

 – 2.x.
1

x
 

  = ( )2 7
2
 – 2     

= 28 – 2 = 26 





 x3 – 
1

x3 = 




x – 

1

x
 + 3.x.

1

x



x – 

1

x

   = ( )2 6
3
 + 3.2 6     

= 48 6 + 6 6 = 54 6 

  




x2 + 

1

x2  




x3 – 

1

x3  = 26 × 54 6 

x5 – 
1

x
 + x – 

1

x5 = 1404 6 





x5 – 

1

x5  + 




x – 

1

x
  = 1404 6 

x5 – 
1

x5 + 2 6 = 1404 6 

x5 – 
1

x5 = 1404 6 – 2 6 = 1402 6 

  x5 – 
1

x5 = 1402 6 (Ans.) 

 a + b = 5  ab = 6

397

a3 + b3 + 4(a − b)2 

a − b = 8 a3 − b3 + 8 (a + b)2 856.  
 

  5bs cª‡kœi mgvavb   
397

(397)3 = (400 − 3)3 

 = (400)3 − 3(400)23 + 3400 (3)2 − (3)3 

 = 64000000 − 1440000 + 10800 − 27 

 = 64010800 − 1440027 = 62570773 (Ans.) 

a + b = 5 ab = 6 

 (a − b)2 = (a + b)2 − 4ab = 52 − 46 

  = 25 − 24 = 1 

   a − b = 1 

 a3 + b3 + 4(a − b)2 

  = {(a + b)3 − 3ab (a + b)} + 41 [ a − b = 1] 

  = {53 − 365} + 4 

  = {125 − 90} + 4 = 35 + 4 = 39 (Ans.) 

a − b = 8 

 a3 − b3 + 8(a + b)2 

  = {(a − b)3 + 3ab(a − b)} + 8(a + b)2 

  = {83 + 3  6  8} + 8  52 

  = 512 + 18  8 + 8  25  

  = 512 + 144 + 200 = 856 = 

 a3 − b3 + 8(a + b)2 856





 x = 5 + 3

1

x

x3 + 
1

x3

x = 2 + 3




x2 − 

1

x2 



x3 − 

1

x3 = 720  

  6bs cª‡kœi mgvavb   

x = 5 + 3 

 
1

x
 = 

1

5 + 3
 

1( 5 − 3)

( 5 + 3)( 5 − 3)
  

5 − 3

( )5 2 − ( )3 2
 = 

5 − 3

5 − 3
 = 

5 − 3

2
 (Ans.)

x = 5 + 3 

1

x
 = 

5 − 3

2
 

  x + 
1

x
 = 5 + 3 + 

5 − 3

2
 

  = 
2 5 + 2 3 + 5 − 3

2
 = 

3 5 + 3

2
 

 x3 + 
1

x3 = 




x + 

1

x

3

 − 3x
1

x
 




x + 

1

x
 

  = 




x + 

1

x

3

 − 3




x + 

1

x
 

  = 






3 5 + 3

2

3

 − 3






3 5 + 3

2
 

  = (422)3 − 3  422

75151 − 1266 = 62491 (Ans.) 

x = 2 + 3 

  
1

x
 = 

1

2 + 3
 = 

(2 − 3)

(2 + 3)(2 − 3)
 = 

2 − 3

4 − 3
 = 

2 − 3

1
 = 2 − 3 

 




x2 − 

1

x2 



x3 − 

1

x3  

  = 












x − 

1

x 



x + 

1

x 











x − 

1

x

3

 + 3.x.
1

x



x − 

1

x
 

  = {(2 + 3 − 2 + 3)(2 + 3 + 2 − 3)} 

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

(2 34)  {(2 3)3 + 6 3} 

  = 8 3  {83 3 + 6 3} 

  =  8 3  30 3 = 240  3 = 720 = 

 




x2 − 

1

x2 



x3 − 

1

x3  = 720  

 
AwZwi³ m„Rbkxj cÖkœ I mgvavb 

 





 x + y = a, x2 + y2 = b2, x3 + y3 = c3

xy-

a = 4, b = 2 2  c3 = 16

 a3 + 2c3 = 3ab2  
  7bs cª‡kœi mgvavb   

 x + y = a 

   (x + y)2 = (a)2

   x2 + 2xy + y2 = a2 

   x2 + y2 + 2xy = a2  

   b2 + 2xy = a2     [ x2 + y2 = b2] 

   2xy = a2 − b2  xy = 
a2 − b2

2
 (Ans.) 

 

 x + y = a  x2 + y2 = b2 

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

  (x + y)2 = (4)2    x2 + y2 = 8 

 x2 + y2 + 2xy = 16 

  8 + 2xy = 16  [ x2 + y2 = 8] 

  2xy = 16 − 8 

  2xy= 8  xy = 4 

 x3 + y3= (x + y)
3
 − 3xy (x + y) 

  = (4)
3
 − 344 = 64 − 48 = 16 

   c3 = 16 ( ) 

x + y = a, x2 + y2 = b2  x3 + y3 = c3 

= a3 + 2c3 = (x + y)3 + 2(x3 + y3) 

  = x3 + 3x2y + 3xy2 + y3 + 2x3 + 2y3 

  = x3 + 3x2y + 3xy2 + y3 + 2x3 + 2y3 

  = 3x3 + 3x2y + 3xy2 + 3y3 

  = 3(x3 + x2y + xy2 + y3) 

  = 3{x2(x + y) + y2 (x + y)} 

  = 3(x + y)(x2 + y2)= 3ab2 

=

 a3 + 2c3 = 3ab2 ( ) 

 x = 
15x + 1

6

 2x − 
1

3x
 = 5

4x2 + 
1

9x2  8x3 − 
1

27x3

2x − 
1

5x
 = 5  40x3 − 

1

25x3 = 655  

  8bs cª‡kœi mgvavb   

x = 
15x + 1

6
 





   x2 = 
15x + 1

6
 

  6x2 = 15x + 1 

   6x2 − 1 = 15x 

   
6x2 − 1

3x
 = 

15x

3x
[ 3x 

  
6x2

3x
 − 

1

3x
 = 5  

   2x − 
1

3x
 = 5

 2x − 
1

3x
 = 5 

  = 4x2 + 
1

9x2 = ( 2x)2 + 




1

3x

2
 

  = 




2x − 

1

3x

2
 + 22x

1

3x
 

  = (5)
2
 + 

4

3
      

  = 25 + 
4

3
 = 

75 + 4

3
 = 

79

3
 (Ans.) 

= 8x3 − 
1

27x3 = (2x)3 − 




1

3x

3
  

  = 




2x − 

1

3x

3 

 
 + 3.2x.

1

3x
 




2x − 

1

3x
  

  = (5)
3
 + 2  5  

125 + 10 = 135 (Ans.) 

 2x − 
1

5x
 = 5 

  = 40x3 − 
1

25x3 = 5 




8x3 − 

1

125x3  

  = 5 








(2x)3 − 




1

5x
3

 

  = 5 












2x − 

1

5x

3
 + 3.2x.

1

5x
 




2x − 

1

5x
 

  = 5{(5)
3
 + 32

1

5
5}  

= 5(125 + 6) = 5  131 = 655 =  

 40x3 − 
1

25x3 = 655  

 2x2 − 3x − 2 = 0

2x − 
2

x
 = 

 8 




x3 − 

1

x3  = 63

3p − 
3

p
 = 12  

1

19
 




p3 − 

1

p3  = 4  

  9bs cª‡kœi mgvavb   

2x2 − 3x − 2 = 0 





   2x2 − 2 = 3x 

   
2x2 − 2

x
 = 3  [x

 
2x2

x
 − 

2

x
  = 3  2x − 

2

x
 = 3 (Ans.)

 2x − 
2

x
 = 3 

   2 




x − 

1

x
 = 3  x − 

1

x
 = 

3

2
 

  8 




x3 − 

1

x3   

  = 8 












x − 

1

x

3
 + 3.x.

1

x
 




x − 

1

x
 

  = 8 












3

2

3
 + 3.

3

2
 

  = 8




27

8
 + 

9

2
 = 8 





27 + 36

8
 = 8  

63

8
 = 63 = 

  8




x3 − 

1

x3  = 63 

3p − 
3

p
 = 12 

   3




p − 

1

p
 = 12 

   p − 
1

p
 = 4 3

 = 
1

19
 




p3 − 

1

p3  = 
1

19
 








p3 − 




1

p

3
 

  = 
1

19
 












p − 

1

p

3
 + 3.p.

1

p
 




p − 

1

p
 

  = 
1

19
 (4

3
 + 34)  [ p − 

1

p
 = 4] 

  = 
1

19
 (64 + 12) = 

1

19
  76 = 4 = 

 
1

19
 




p3 − 

1

p3  = 4 

 x = 2 + 1

x = 

x3 + 
1

x3

x3 + 
1

x3 = 18 3  x = 3 + 2  

  10bs cª‡kœi mgvavb   

 x = 2 + 1 

   ( x)
2
 = ( 2 + 1)

2
  

 x = ( 2)
2
 + 2 21 + 1

2
 

   x = 2 + 2 2 + 1 

            x = 3 + 2 2 (Ans.) 





 x = 3 + 2 2 

  
1

x
  = 

1

3 + 2 2
= 

3 − 2 2

(3 + 2 2) (3 − 2 2)
  = 

3 − 2 2

32 − (2 2)2
 

  = 
3 − 2 2

32 − (2 2)2
 = 

3 − 2 2

9 − 8
 = 

3 − 2 2

1
 = 3 − 2 2 

  x + 
1

x
 = 3 + 2 2 + 3 − 2 2 = 6 

   = x3 + 
1

x3 = 




x + 

1

x

3
 − 3x

1

x



x + 

1

x
 

  = 63 − 3  6 = 216 − 18 = 198 (Ans.) 

x3 + 
1

x3 = 18 3 

   
x6 + 1

x3  = 18 3 

   x6 + 1 = 18 3x3 

   x6 − 18 3 x3 + 1 = 0 

   (x3)2 − 2x39 3 + (9 3)2 −  (9 3)
2
 + 1 = 0 

 (x3 − 9 3)2 − 243 + 1 = 0 

   (x3 − 9 3)2 = 242 

   (x3 − 9 3)2 = (11 2)2 

   x3 −  9 3= 11 2  

   x3 = 9 3 + 11 2 

 x3 = 3 3 + 6 3 + 9 2 + 2 2 

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

  x3 = ( 3 + 2)3 

   x = 3 + 2

 x + 
1

x
 = 3

x3 + 
1

x3 

x4 + x3 + x2 + 
1

x2 + 
1

x3 + 
1

x4

 x7 + 
1

x7 = 843  

  11bs cª‡kœi mgvavb   

 x + 
1

x
 = 3 

  = x3 + 
1

x3 = x3 + 




1

x

3
 

  = 




x + 

1

x

3
 − 3x

1

x
 




x + 

1

x
 

  = 33 − 33      

  = 27 − 9 = 18 (Ans.)

 x + 
1

x
 = 3 





   = x4 + x3 + x2 + 
1

x2 + 
1

x3 + 
1

x4 

  = 




x4 + 

1

x4  + 




x3 + 

1

x3  + 




x2 + 

1

x2  

  = (x2)
2
 + 





1

x2

2
 + x3 + 





1

x

3
 + x2 + 





1

x

2
 

  = 




x2 + 

1

x2

2
 − 2x2

1

x2 + 




x + 

1

x

3
 − 3x

1

x
 




x + 

1

x
 + 





x + 

1

x

2
 − 2x

1

x
 

  = 












x + 

1

x

2
 − 2.x.

1

x

2
− 2 + 3

3
 − 3  3 + 3

2
 − 2 

  = (3
2
 − 2)

2
 + 27 − 9 + 9 − 4 

  = (9 − 2)
2
 + 23 = 7

2 + 23 = 49 + 23 = 72 (Ans.) 

 x + 
1

x
 = 3 

  




x + 

1

x

2
 = 32

 x2 + 2x
1

x
 + 

1

x2 = 9 

  x2 + 2 + 
1

x2 = 9 

  x2 + 
1

x2 = 9 − 2 

  x2 + 
1

x2 = 7 

 




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 (i) 

  x3 + 
1

x3 = 18 (ii) 

 (i)  (ii)





x3 + 

1

x3  




x4 + 

1

x4  = 47  18 

  x7 + 
1

x
 + x + 

1

x7 = 846 

 x7 + 
1

x7 = 846 − 




x + 

1

x
 = 846 − 3 = 843 

  x7 + 
1

x7 = 843 

 x3 + 
1

x3 = 18 3

x6 − 18 3 x3 + 1 = 0

x = 3 + 2





x5 + 
1

x5

  12bs cª‡kœi mgvavb   

x3 + 
1

x3 = 18 3 

   
x6 + 1

x3  = 18 3 

   x6 + 1 = 18 3x3 

   x6 − 18 3x3 + 1 = 0 

  x6 − 18 3 x3 + 1 = 0

x6 − 18 3 x3 + 1 = 0 

 x6 − 18 3 x3 + 243 − 242 = 0 

 (x3)2 − 2x39 3 + (9 3)2 − 242 = 0 

 (x3 − 9 3)2 = 242 

 (x3 − 9 3)2 = 121  2 

 x3 − 9 3 = 11 2 

x3 = 9 3 + 11 2 

 x3 = 3 3 + 9 2 + 6 3 + 2 2 

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

 x3 = ( 3 + 2)3 

 x = 3 + 2

x = 3 + 2 

  
1

x
 = 

1

3 + 2
 

  = 
3 − 2

( 3 + 2)( 3 − 2)
3 − 2 

3 − 2

( 3)2 − ( 2)2
 = 

3 − 2

3 − 2
 = 3 − 2 

  x + 
1

x
 = 3 + 2 + 3 − 2 = 2 3 

 x2 + 
1

x2 = 




x + 

1

x

2

 − 2x
1

x
  

   = (2 3)2 − 2  

   = 12 − 2 = 10 

 




x3 + 

1

x3 



x2 + 

1

x2  = x5 + 
1

x5 + 




x + 

1

x
 

 18 3  10 = x5 + 
1

x5 + 2 3   




x3 + 

1

x3 = 18 3  

 x5 + 
1

x5 = 180 3 − 2 3 

  x5 + 
1

x5 = 178 3 (Ans.) 

 a = 6 + 5





1

a
 = 6 − 5.

a6 − 1

a3  

a6 − 
1

a6 = 1932 30  

  13bs cª‡kœi mgvavb   

 
a6 − 1

a3  = 
a6

a3 − 
1

a3 = a3 − 
1

a3 

  = 




a − 

1

a

3

+ 3a
1

a
 




a − 

1

a
  

  = 




a − 

1

a

3

 + 3




a − 

1

a
 

  = ( )2 5
3
 + 32 5   [ a = 6 + 5

1

a
 = 6 − 5 ] 

  = 85 5 + 6 5 = 40 5 + 6 5  (Ans.) 

 5.

x 

x3 − 
1

x3

x5 + 
1

x5 = 2525  

  14bs cª‡kœi mgvavb   

x 

 x + 
1

x
 = 5 (Ans.)

x + 
1

x
 = 5 

  




x − 

1

x

2
 = 





x + 

1

x

2
 − 4x 

1

x
 = 52 − 4 = 25 − 4 = 21  

  x − 
1

x
 = 21 

 x3 − 
1

x3 = 




x − 

1

x

3
 + 3x

1

x
 




x − 

1

x
 = ( 21)3 + 3 21 

  = 21 21 + 3 21 = 24 21 (Ans.)

x + 
1

x
 = 5 

 x2 + 
1

x2 = 




x + 

1

x

2
− 2x

1

x
 = 52 − 2 = 25 − 2 = 23 

 x3 + 
1

x3 = 




x + 

1

x

3
 − 3x

1

x





x + 

1

x
 

  = 53 − 35 = 125 − 15 = 110 

  




x2 + 

1

x2 



x3 + 

1

x3  = x5 + 
1

x5 + x + 
1

x
 

 23  110 = x5 + 
1

x5 + 5 





 x5 + 
1

x5 = 2530 − 5  

  x5 + 
1

x5 = 2525

m„Rbkxj cÖkœe¨vsK DËimn 
 a = 6, b = 3 c = 5 

8a3 − 72a2 + 216a − 216

(4a − 3b)3 − 3  (4a − 3b)2 (2a − 3b) + 3  (4a − 3b) (2a − 

3b)2 − (2a − 3b)3

(a + b + c)3 − (a − b − c)3 − 6(b + c) {a2 − (b + c)2}

216; 1728; 4096 

 a + b = m, a2 + b2 = n, a3 + b3 = p3 −

ab

 a3 + b3 + 3abm = m3

 m3 + 2p3 = 3mn

m2 – n

2
 

 x2 − 4x − 1 = 0 

x − 
1

x
  = 4

 x4 + 
1

x4 = 322

x5 − 
1

x5 

1364 

 x = 19, y = −12

(x + y)(x2 − xy + y2)

8x3 + 36x2y + 54xy2 + 27y3

 (2x + 3y − 4z)3 + (2x − 3y + 4z)3 + 12x  

{4x2 − (3y − 4z)2}

5131; 8; 64x3 

 a − b = 5, ab = 36

a + b

a3 − b3

a6 − b6

13; 665; 527345

 x + y = 5 xy = 4

x − y x  y]

x3 − y3 + 8(x2 − y2)

3x3 + 3y3 − 2x2 − 3xy − 2y2 = 149

3 183 

 x2 − 2 6 = 5

x

x2 + 
1

x2

x6 + 1

x3  = 18 3

3 + 2 10 

 x − 
1

x
  = 2 

x2 + 
1

x2 

x4 + 
1

x4 

x3 + 
1

x3 = 10 2

6; 34 

 (a + b)3 − 3ab(a + b) − 2b3 = 513 a − b = 3 

a3 − b3 = 513

ab

57(a2 + b2) = 13(a3 − b3)

54 

 x2 − 2 30 − 11 = 0; x  0 

x 

x3 + 
1

x3 = 42 6





x2 + 

1

x2 



x3 − 

1

x3

6 + 5; 1012 5 





 Abykxjbx 3.3 
 

cvV m¤úwK©Z MyiæZ¡c~Y© welqvw` 
 





  (i) 3a2b + 6ab2 + 12a2b2 = 3ab(a + 2b + 4ab)         (ii) 2ab(x − y) + 2bc(x − y) + 3ca(x − y) = (x − y)(2ab + 2bc 

+ 3ca) 

4x2 + 12x + 9 = (2x)
2
 + 2  2x  3 + (3)

2 
= (2x + 3)

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

a2 − b2 = (a + b) (a − b) 

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

x2 + px + q a  b a + b = p ab 

= q q- p q  0 a b q < 0 

a b

ax2 + bx + c ax2 + bx + c = (rx + p)(sx + q) 

ax2 + bx + c ac, x2 x 

x b 

a3 + b3 = (a + b)(a2 − ab + b2) a3 − b3 = (a − b) (a2 + ab + b2)  

a3 
1

27
a3 + 

1

33 = 




a + 

1

3 



a2 − 

a

3
 + 

1

9
 

  a3 
1

27

1

27
(27a3 +1) = 

1

27
 {(3a)3 + (1)3} = 

1

27
(3a + 1)(9a2 − 3a + 1) 

  -

  
1

27
 (3a + 1)(9a2 − 3a + 1) = 

1

3
 (3a + 1)  

1

9
 (9a2 − 3a + 1) = 





a + 

1

3 



a2 − 

a

3
 + 

1

9
 

 

 

 

 

 





 

 

 

Abykxjbxi cÖkœ I mgvavb 
 

a2 + ab + ac + bc 

a2 + ab + ac + bc 

 = a(a + b) + c(a + b) = (a + b)(a + c) (Ans.) 

ab + a – b – 1 

ab + a – b – 1 

 = a(b + 1) – 1(b + 1) = (b + 1) (a – 1) (Ans.) 

(x – y)(x + y) + (x – y)(y + z) + (x – y)(z + x) 

(x – y)(x + y) + (x – y)(y + z) + (x – y)(z + x) 

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

 = (x – y) (x + y + y + z + z + x) 

 = (x − y) (2x + 2y + 2z) 

 = (x – y) {2(x + y + z)} 

 = 2(x – y) (x + y + z) (Ans.) 

ab(x – y) – bc(x – y) 

ab(x – y) – bc(x – y) 

 = (x – y)(ab – bc) = (x – y) {b(a – c)} 

 = b(x – y)(a – c) (Ans.) 

9x2 + 24x + 16 

9x2 + 24x + 16 

 = (3x)2 + 2  3x  4 + (4)2 = (3x + 4)2 (Ans.) 

a4 – 27a2 + 1 

a4 – 27a2 + 1

 = (a2)2 – 2a21 + (1)2 – 25a2 

 = (a2 – 1)2 – (5a)2 

 = (a2 – 1 + 5a) (a2 – 1 – 5a) 

 = (a2 + 5a – 1) (a2 – 5a – 1) (Ans.) 

x4 – 6x2y2 + y4 

x4 – 6x2y2 + y4 

 = (x2)2 − 2  x2  y2 + (y2)2 – 4x2y2 

 = (x2 − y2)2 – (2xy)2 

 = (x2 − y2 + 2xy)(x2 − y2 – 2xy) 

 = (x2 + 2xy − y2) (x2 − 2xy − y2) (Ans.) 

(a2 – b2) (x2 – y2) + 4abxy 

 (a2 – b2) (x2 – y2) + 4abxy

 = a2x2 – a2y2 – b2x2 + b2y2 + 2abxy + 2abxy 

 = a2x2 + 2abxy + b2y2 – a2y2 + 2abxy – b2x2 





 = a2x2 + 2abxy + b2y2 – (a2y2 – 2abxy + b2x2) 

 = {(ax)2 + 2axby + (by)2}– {(ay)2– 2aybx + (bx)2} 

 = (ax + by)2 – (ay – bx)2 

 = (ax + by + ay – bx) (ax + by – ay + bx) (Ans.) 

4a2 – 12ab + 9b2 – 4c2 

4a2 – 12ab + 9b2 – 4c2 

 = (2a)2 – 2  2a  3b + (3b)2 – 4c2 

 = (2a – 3b)2 – (2c)2 

 = (2a – 3b + 2c)(2a – 3b – 2c) (Ans.) 

9x4 – 45a2x2 + 36a4 

9x4 – 45a2x2 + 36a4 

 = 9(x4 – 5a2x2 + 4a4) 

 = 9(x4 – 4a2x2 – a2x2 + 4a4) 

 = 9{x2(x2 – 4a2) – a2(x2 – 4a2)} 

 = 9(x2 – 4a2)(x2 – a2) 

 = 9{(x2)2 – (2a)2}(x + a)(x – a) 

 = 9 (x + 2a)(x – 2a)(x + a)(x – a) 

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

a2 + 6a + 8 – y2 + 2y 

a2 + 6a + 8 – y2 + 2y 

 = a2 + 6a + 9 – 1 – y2 + 2y 

 = a2 + 6a + 9 − (1 – 2y + y2) 

 = (a)2 + 2 . a . 3 + (3)2 – (12 – 2 . 1 . y + y2) 

 = (a + 3)2 – (1 – y)2 

 = (a + 3 + 1 – y)(a + 3 – 1 + y) 

 = (a − y + 4)(a + y + 2) (Ans.) 

16x2 – 25y2 – 8xz + 10yz 

16x2 – 25y2 – 8xz + 10yz

 = (4x)2 – (5y)2 – 2z(4x – 5y) 

 = (4x – 5y) (4x + 5y) – 2z(4x – 5y) 

 = (4x – 5y) (4x + 5y – 2z) (Ans.) 

2b2c2 + 2c2a2 + 2a2b2 – a4 – b4 – c4 

2b2c2 + 2c2a2 + 2a2b2 – a4 – b4 – c4 

 = 4b2c2 − 2b2c2 + 2c2a2 + 2a2b2 − a4 − b4 − c4 

 = 4b2c2 − (a4 + b4 + c4 + 2b2c2 − 2c2a2 − 2a2b2) 

 = 4b2c2 − {(b2)2 + (c2)2 + (−a2)2 + 2b2c2 + 2c2(−a2) + 2(−a2)b2} 

 = (2bc)2 − (b2 + c2 − a2)2  

 = (2bc + b2 + c2 − a2)(2bc − b2 − c2 + a2) 

 = (b2 + 2bc + c2 − a2){a2 − (b2 − 2bc + c2)} 

 = {(b + c)2 − a2}{a2 − (b − c)2} 

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

 = (a + b + c)(b + c − a)(a + b − c)(c + a − b) (Ans.) 

x2 + 13x + 36 

x2 + 13x + 36 





 = x2 + 4x + 9x + 36 

 = x(x + 4) + 9(x + 4) = (x + 4)(x + 9) (Ans.) 

x4 + x2 – 20  

x4 + x2 – 20 

 = x4 + 5x2 – 4x2 – 20 = x2(x2 + 5) – 4(x2 + 5) 

 = (x2 + 5)(x2 – 4)  

 = (x2 + 5)(x2 – 22) 

 = (x2 + 5) (x + 2) (x − 2) = (x + 2)(x – 2)(x2 + 5) (Ans.) 

a2 – 30a + 216 

a2 – 30a + 216 

 = a2 – 18a – 12a + 216 

 = a(a – 18) – 12(a – 18) = (a – 18)(a – 12) (Ans.) 

x6y6 – x3y3 – 6  

x6y6 – x3y3 – 6 

 = x6y6 – 3x3y3 + 2x3y3 – 6 = x3y3(x3y3 – 3) + 2(x3y3 – 3) 

 = (x3y3 − 3)( x3y3 + 2) (Ans.) 

a8 – a4 – 2 

a8 – a4 – 2 

 = a8 – 2a4 + a4 – 2  

 = a4(a4 – 2) + 1(a4 – 2) = (a4 − 2)(a4 + 1) (Ans.) 

a2b2 – 8ab – 105  

a2b2 – 8ab – 105 

 = a2b2 – 15ab + 7ab – 105  

 = ab(ab – 15) + 7(ab – 15)  

 = (ab − 15) (ab + 7) = (ab + 7)(ab – 15) (Ans.) 

x2 – 37x – 650  

x2 – 37x – 650 

 = x2 – 50x + 13x – 650  

 = x(x – 50) + 13(x – 50) 

 = (x – 50)(x + 13) = (x + 13) (x – 50) (Ans.) 

4x4 – 25x2 + 36 

4x4 – 25x2 + 36 

 = 4x4 – 16x2 – 9x2 + 36 = 4x2(x2 – 4) – 9(x2 – 4)  

 = (x2 – 4)(4x2 – 9) 

 = (x2 – 22) {(2x)2 – 32} = (x + 2)(x – 2)(2x + 3)(2x – 3) (Ans.) 

12x2 – 38x + 20 

12x2 – 38x + 20 

 = 12x2 – 30x – 8x + 20 = 6x(2x – 5) − 4(2x – 5) 

 = (2x – 5)(6x – 4) 

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

9x2y2 – 5xy2 – 14y2 

9x2y2 – 5xy2 – 14y2 

 = y2(9x2 – 5x – 14) = y2(9x2 + 9x – 14x– 14) 

 = y2 {(9x(x + 1) – 14(x + 1)} 





 = y2(x + 1)(9x – 14) = y2(x + 1)(9x – 14) (Ans.) 

4x4 – 27x2 – 81  

4x4 – 27x2 – 81 

 = 4x4 – 36x2 + 9x2 – 81 = 4x2(x2 – 9) + 9(x2 − 9) 

 = (x2 – 9)(4x2 + 9) 

 = (x2 – 32)(4x2 + 9) = (x + 3)(x – 3)(4x2 + 9) (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.) 

3(a2 + 2a)2 – 22(a2 + 2a) + 40 

a2 + 2a= x 

  3x2 – 22x + 40 

  = 3x2 – 12x – 10x + 40 

  = 3x(x – 4) – 10(x – 4) 

  = (x – 4)(3x – 10) 

  = {(a2 + 2a) – 4}{3(a2 + 2a) – 10} 

 x

= (a2 + 2a – 4)(3a2 + 6a – 10) (Ans.) 

14(x + z)2 – 29(x + z)(x + 1) – 15(x + 1)2 

x + z = a x + 1 = b 

  = 14a2 – 29ab – 15b2 

  = 14a2 – 35ab + 6ab – 15b2 

  = 7a(2a – 5b) + 3b(2a – 5b) 

  = (2a – 5b)(7a + 3b) 

  = {2(x + z) – 5(x + 1)} {7(x + z) + 3(x + 1)} 

 [a b

= (2x + 2z – 5x – 5) (7x + 7z + 3x + 3) 

  = (2z − 3x − 5)(10x + 7z + 3) (Ans.) 

(4a – 3b)2 – 2(4a – 3b)(a + 2b) – 35(a + 2b)2 

4a – 3b= x a + 2b = y 

  x2 – 2xy – 35y2 

  = x2 + 5xy – 7xy – 35y2 

  = x(x + 5y) – 7y(x + 5y) 

  = (x + 5y)(x – 7y) 

  ={(4a–3b)+5(a+2b)}{(4a–3b) –  

  7(a + 2b)} x y

= (4a – 3b + 5a + 10b)(4a – 3b – 7a – 14b) 

  = (9a + 7b)(− 3a – 17b) 

  = ( − 1)(9a + 7b)(3a + 17b) 

  = − (3a + 17b)(9a + 7b) (Ans.) 

(a – 1)x2 + a2xy + (a + 1)y2 

a − 1 = p a + 1 = q 

(a − 1)(a + 1) = pq a2 − 1 = pq 

  a2 = pq + 1  





  px2 + (pq + 1)xy + qy2 

  = px2 + pqxy + xy + qy2  

  = px(x + qy) + y(x + qy) 

  = (x + qy)(px + y) 

  ={x + (a + 1)y} {(a − 1)x + y} 

 [p q  

  = (x + ay + y)(ax − x + y) (Ans.) 

24x4 − 3x 

24x4 − 3x 

 = 3x (8x3 − 1) = 3x{(2x)3 − 1} 

 = 3x{(2x − 1){(2x)2 + 2x.1 + (1)2} 

 = 3x(2x − 1)(4x2 + 2x + 1) (Ans.) 

 (a2 + b2)
3
 + 8a3b3 

(a2 + b2)
3
 + 8a3b3 

 = (a2 + b2)
3
 + (2ab)

3
 

 = {(a2 + b2) + 2ab}{(a2 + b2)2 − (a2 + b2).2ab + (2ab)2} 

 = (a2 + b2 + 2ab){(a2)2 + 2.a2.b2 + (b2)2 − 2a3b − 2ab3 + 4a2b2} 

 = (a + b)2(a4 + 2a2b2 + b4 − 2a3b − 2ab3 + 4a2b2) 

 = (a + b)2(a4 – 2a3b + 6a2b2 − 2ab3 + b4) (Ans.) 

x3 + 3x2 + 3x + 2 

x3 + 3x2 + 3x + 2 

 = (x)3 + 3x21 + 3x12 + (1)3 + 1 

 = (x + 1)3 + 1 

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

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

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

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

a3 – 6a2 + 12a − 9  

a3 – 6a2 + 12a − 9 

= (a)3 − 3(a)22 + 3a(2)2 − (2)3 − 1 

 = (a − 2)3 − 1 = (a − 2)3 − (1)3 

 = {(a − 2) − 1}{(a − 2)2 + (a − 2).1 + (1)2} 

 = (a − 2 − 1)(a2 − 2a2 + 22 + a − 2 + 1) 

 = (a − 3)(a2 − 4a + 4 + a − 2 + 1) 

 = (a − 3)(a2 − 3a + 3) (Ans.) 

a3 – 9b3 + (a + b)3 

 a3 – 9b3 + (a + b)3

 = a3 – b3 + (a + b)3 – 8b3 

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

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

  {(a + b)2 + (a + b)2b + (2b)2} 

 = (a – b) (a2 + ab + b2) + (a – b)  

  (a2 + 2ab + b2 + 2ab + 2b2 + 4b2) 





 = (a – b) (a2 + ab + b2) + (a – b) (a2 + 4ab + 7b2) 

 = (a – b) (a2 + ab + b2 + a2 + 4ab + 7b2) 

 = (a – b) (2a2 + 5ab + 8b2) (Ans.) 

8x3 + 12x2 + 6x − 63 

8x3 + 12x2 + 6x − 63 

(2x)
3
 + 3(2x)

2
1 + 32x(1)

2
 + (1)

3
 − 1 − 63 

 = (2x + 1)
3
 − 64 = (2x + 1)

3
 − (4)

3
 

 = {(2x + 1) − 4}{(2x + 1)
2
 + (2x + 1)  4 + (4)

2
} 

 = (2x + 1 − 4){(2x)2 + 22x1 + (1)2 + 8x + 4 + 16)} 

 = (2x − 3)(4x2 + 4x + 1 + 8x + 20) 

 = (2x − 3)(4x2 + 12x + 21) (Ans.) 

8a3 + 
b3

27
  

8a3 + 
b3

27
 = (2a)3 + 





b

3

3

 

 = 




2a + 

b

3 







(2a)2 − 2a.
b

3
 + 





b

3

2

  

 = 




2a + 

b

3
 




4a2 − 

2ab

3
 + 

b2

9
  

 = 
1

3
 (6a + b)  

1

9
 (36a2 − 6ab + b2) 

 = 
1

27
 (6a + b)(36a2 – 6ab + b2) (Ans.) 

a3 − 
1

8
  

a3 − 
1

8
 = a3 − 





1

2
3
  

 = 




a − 

1

2
 








(a)2 + a . 
1

2
 + 





1

2

2

  

 = 




a − 

1

2
 




a2 + 

1

2
 a + 

1

4
  

 = 
1

2
 (2a − 1) . 

1

4
 (4a2 + 2a + 1) 

 = 
1

8
 (2a − 1)(4a2 + 2a + 1) (Ans.) 

a6

27
 − b6 

a6

27
 − b6= 





a2

3

3

− (b2)3 

 = 




a2

3
 − b2  













a2

3

2

 + 
a2

3
 . b2 + (b2)2   

 = 




a2

3
 − b2  





a4

9
 + 

a2b2

3
 + b4   (Ans.) 

4a2 + 
1

4a2 − 2 + 4a − 
1

a
  

4a2 + 
1

4a2 − 2 + 4a − 
1

a
  





 = (2a)2 − 22a
1

2a
  + 





1

2a

2

 + 4a − 
1

a
  

 = 




2a − 

1

2a

2

 + 4a − 
1

a
 = 





2a − 

1

2a

2

 + 2




2a − 

1

2a
  

 = 




2a − 

1

2a
 




2a − 

1

2a
 + 2   (Ans.) 

(3a + 1)
3
 − (2a − 3)

3
 

3a + 1 = p 2a − 3 = q 

  = p3 – q3 = (p − q)(p2 + pq + q2) 

  ={(3a+1)−(2a−3)}{(3a+1)2+ (3a + 1) (2a − 3) + (2a − 3)2} [p q

=(3a+1−2a+3){((3a)2+23a1+(1)2+6a2−9a+2a−3+(2a)2− 22a3 + (3)2} 

  =(a+4){9a2+6a+1+6a2−7a−3+4a2− 12a + 9} 

  = (a + 4) (19a2 − 13a + 7) (Ans.) 

(x + 5)(x − 9) − 15 

(x + 5)(x − 9) − 15 

 = x2 + (5 – 9)x + 5.(−9) − 15 

 = x2 − 4x − 45 − 15 = x2 − 4x − 60 

 = x2 − 10x + 6x − 60 = x(x − 10) + 6(x − 10) 

 = (x − 10)(x + 6) = (x + 6)(x − 10) (Ans.) 

(x + 2)(x + 3)(x + 4)(x + 5) − 48 

(x + 2)(x + 3)(x + 4)(x + 5) − 48 

 = (x + 3)(x + 4)(x + 2)(x + 5) − 48 

 = (x2 + 7x + 12)(x2 + 7x + 10) − 48 

 x2 + 7x = a 

  = (a + 12)(a + 10) − 48 

  = a2 + (12 + 10)a + 12.10 − 48 

  = a2 + 22a + 120 − 48 

  = a2 + 22a + 72 

  = a2 + 4a + 18a + 72 

  = a(a + 4) + 18(a + 4) 

  = (a + 4)(a + 18) 

  = (x2 + 7x + 4)(x2 + 7x + 18) [a  

    (Ans.) 

(x − 1)(x − 3)(x − 5)(x − 7) − 65 

(x − 1)(x − 3)(x − 5)(x − 7) − 65 

 = (x − 1)(x − 7)(x − 3)(x − 5) − 65 

 = (x2 − 8x + 7)(x2 − 8x + 15) − 65 

 x2 − 8x = a 

  = (a + 7)(a + 15) − 65 

  = a2 + (7 + 15)a + 7.15 − 65 

  = a2 + 22a +105 − 65 = a2 + 22a + 40 

  = a2 + 20a + 2a + 40 

  = a(a + 20) + 2(a + 20) 

  = (a + 20)(a + 2) 





  = (x2 − 8x + 20)(x2 − 8x + 2) a  

   (Ans.)

x3 + 9x2 + 26x + 24 = (x + 2)  (x + 3)(x + 4) 

x3 + 9x2 + 26x + 24 

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

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

  = (x + 3){(x + 3)2 − (1)2} 

  = (x + 3)(x + 3 + 1)(x + 3 − 1) 

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

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

 x3 + 9x2 + 26x + 24 = (x + 2)(x + 3)(x + 4) 

(x + 1)(x + 2)(3x − 1)(3x − 4) = (3x2 + 2x − 1) (3x2 + 2x − 8) 

 = (x + 1)(x + 2)(3x − 1)(3x − 4) 

  = (x + 1)(3x − 1)(x + 2)(3x − 4) 

  = (3x2 + 3x − x − 1) (3x2 + 6x − 4x − 8) 

  = (3x2 + 2x − 1)(3x2 + 2x − 8) = 

(x+1)(x+2)(3x−1)(3x−4)=(3x2+2x−1)  

  (3x2 + 2x − 8)  

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 

 a2 − 5a − 6 

K (a − 3) (a + 2) L (− a − 3) (a + 2)

 (a − 6) (a + 1) N (a + 6) (a − 1) 

 a2 − 1 + 2b − b2 

K (a + b + 1) (a − b + 1)L (a + b + 1) (a + b − 1)

M (a + b + 1) (a + b + 2) (a + b − 1) (a − b + 1) 

 m8 + m4 − 2 

K m4 − 2 L m3 − 1 M m2 + 2  m + 1 

 y2 + 5y − 6 

K (y + 3) (y − 2) L (y − 3) (y + 2)

 (y + 6) (y − 1) N (y − 6) (y + 1) 

 x2 − x − 42 

 (x + 6) (x − 7) L (x − 6) (x − 7)

M (x + 6) (x + 7) N (x + 6) (x + 7) 

 x3 + 6x2 + 11x + 6 x 

K 3  − 2 M 1 N 2

 x2 − 5x + 6 

K (x + 2) (x + 3)  (x − 3) (x − 2)

M (x + 2) (x − 3) N (x + 5) (x + 1) 

 a2 − 19a − 20 

 (a + 1) (a − 20) L (a + 4) (a − 5)

M (a + 5) (a − 4) N (a − 1) (a + 20) 

 x2 − y2 + 2yz − z2 

 (x + y − z), (x − y + z)L (x + y + z), (x − y − z)

M (x + y + z), (x − y − z)N (x + y + z), (x − y + z)

 f(x) = x2 − 3x + 2 −

i. x − 3   ii. x − 2 

iii. x − 1 

 

K i ii L i iii  ii iii N i, ii iii 

34 : Drcv`‡K we‡kølY 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

  L M   N

 ax + ay + by + bx 

 x + y L ax M ax + ay N x + y + 3 

ax + ay + by + bx = a(x + y) + b(x + y) 

  = (x + y)(a + b) 





 ab + a – 1 – b 

 (a – 1) (b + 1)  L (b – 1) (a – 1) 

M (a – b)  N (a – 1) 

 12x2 – 5x – 17 

 (x + 1) L (x – 2) M (x + 3) N (x – 5) 

12x2 − 5x − 17 = 12x2 + 12x − 17x − 17 

 = 12x(x + 1) − 17(x + 1) = (x + 1)(12x − 17) 

 4x2 + 12x + 9

K (2x − 3) L (3x + 2)  (2x + 3) N (3 − 2x) 

4x2 + 12x + 9 = (2x)2 + 22x3 + (3)2 

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

 x2 − 5x + 6 

 (x − 2)(x − 3) L (x + 3)(x − 2)

M (x + 2)(x − 3) N (x + 2)(x − 3) 

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

  = (x − 3)(x − 2) 

 t2 – 7t – 18 

K (t – 1) L (t + 3)  (t – 9) N (t + 6) 

t2 − 7t − 18 = t2 − 9t + 2t − 18 

 = t(t − 9) + 2(t − 9) = (t − 9)(t + 2) 

 x4 + 5x2 + 4 

K (x2 + 2) L (x2 + 3) M (x2 – 2)  (x2 + 4) 

x4 + 5x2 + 4 = x4 + 4x2 + x2 + 4 

 = x2(x2 + 4) + 1(x2 + 4) = (x2 + 4)(x2 + 1) 

 4a2 + 11a + 6 

K (4a + 2)  (a + 2) M (a + 4) N (4a – 3) 

4a2 + 11a + 6 = 4a2 + 8a + 3a + 6 

  = 4a(a + 2) + 3(a + 2) = (a + 2)(4a + 3) 

 9x2 − 30xy + 25y2 

 (3x − 5y) L (3x + 5y) M (5x − 3y) N (5x + 3y)  

9x2 − 30xy + 25y2 = (3x)2 − 23x5y + (5y)2 

   = (3x − 5y)2 = (3x − 5y)(3x − 5y) 

 a4 + a2 + 25 

 (a2 – 3a + 5) L (a + 2) 

M (a2 – 5a) N (a2 – 2a + 5) 

a4 + a2 + 25 = (a2)2 − 2a25 + (5)2 − 9a2 

 = (a2 + 5)2 − (3a)2 = (a2 + 5 + 3a)(a2 + 5 − 3a) 

 = (a2 + 3a + 5)(a2 − 3a + 5) 

 x2 + 13x + 36

K (x − 9)(x − 4) L (x − 9)(x + 4)

M (x + 9)(x − 4)  (x + 9)(x + 4) 

x2 + (4 + 9)x + 4  9 = (x + 9)(x + 4) 

 a2 – 8a – 20 

K (a + 2)(a + 4)  (a – 10)(a + 2) 

M (a + 8)(a – 2) N (a – 1) (a + 20) 

a2 − 8a − 20 = a2 − 10a + 2a − 20 

  = a(a − 10) + 2(a − 10) = (a − 10)(a + 2) 

 ax2 + (a2 + 1)x + a

 (x + a)(ax + 1) L (x + a)ax2 + 1)

M (x + 1)(ax + 1) N (x + 1)(ax2 + 1) 

 x(x + 3)(x + 4)(x – 1) + 4 

K (x2 + 2x – 1)   (x2 + 3x – 2)2 

M (2x – 1) N (3x2 – 4) 

 12 – x – x2 

 (x + 4) L (x + 3) M (x – 2) N (x + 7) 

12 − x − x2 = 12 + 3x − 4x − x2 

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

 5x2 – 17xy + 6y2 

K (x + 2y)  (x − 3y) M (x + 5y) N (5x + 4y) 

 x4 + 4

K x2 + 2x − 2 L  x2 − 2x − 2  x2 − 2x + 2 N x2 + x + 2 

x4 + 4 = (x2)2 + 2x22 + 22 − (2x)2 = (x2 + 2)2 − (2x)2 

   = (x2 + 2 + 2x)(x2 + 2 − 2x) 

 2x4 + 16x 

 2x(x + 2)(x2 − 2x + 4) 

L 2x(x − 2)(x2 + 2x + 4)

M 2x(x + 2)(x2 + 2x + 4) 

N (x + 2)(x2 − 2x + 4) 

 (x − 1)2 − 25

K (x − 4)(x + 6)  (x + 4)(x − 6)

M (x + 24)(x − 26) N (x − 24)(x + 26) 

(x − 1)2 − 25 = (x − 1)2 − 52 = (x − 1 + 5)(x − 1 − 5) = (x + 4)(x − 6) 

 a4 − a2 + 1-

K (a2 − a2  1)(a2 + a − 1) 

 (a2 + a + 1)(a2 − a + 1)

M (a2 − a − 1)(a2 − a − 1) 

N (a2 + a + 1)(a2 + a + 1) 

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

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

 (x + 5)(x − 9) − 15 

K (x − 10)(x − 6)  (x − 10)(x + 6)

M −(x − 10)(x + 6) N (x + 10)(x + 6) 

(x + 5)(x − 9) − 15 = x2 + 5x − 9x − 45 − 15 

  = x2 − 4x − 60 = x2 − 10x + 6x − 60 

  = x(x − 10) + 6(x − 10) = (x − 10)(x + 6) 

 5 − 4x − x2 

K (5 − x)(1 − x) L (5 + x)(1 + x)





M (5 − x)(1 + x)  (5 + x)(1 − x) 

5 − 4x − x2 = 5 − 5x + x − x2 

  = 5(1 − x) + x(1 − x) = (1 − x)(5 + x) 

 
1

2
 x2 − 3x + 4 

K 
1

2
(x + 2)(x − 2)  





x

2
 − 2 (x − 2)

M (x − 4)(x − 2) N (x − 1)(x − 3) 

1

2
x2 − 3x + 4 = 

1

2
(x2 − 6x + 8) = 

1

2
(x2 − 4x − 2x + 8) 

  = 
1

2
(x − 4)(x − 2) = 





x

2
 − 2 (x − 2) 

 35 − 2x − x2 

K (5 + x) L x − 7  5 − x N x2 + 7 

35 − 2x − x2 = 35 − 7x + 5x − x2 

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

 7p2 – p – 8 

 (p + 1)  L (2p + 8) M (p – 2) N (p – 4) 

7p2 − p − 8 = 7p2 + 7p − 8p − 8 = 7p(p + 1) − 

8(p + 1) 

   = (p + 1)(7p − 8) 

 a6 − 64 

 (a + 2) L (a2 + 2) M (a2 − 2) N (a2 + 4) 

 x3 + 27 

K x − 3   x2 − 3x + 9 

M (x + 3)2  N x + 9 

 8a3 + 
b3

27






2a + 

b

3
L 





2a − 

b

3
M





2a + 

b

3

2

N





2a + 

b

3

3

 

8a3 + 
b3

27
 = (2a)3 + 





b

3

3

= 




2a + 

b

3 



4a2 − 

2

3
 ab + 

b2

9

 a3 + 5 5 

K a2 + 5a + 25  a2 − 5a + 5

M a2 − 5 5a + 25 N a2 + 5 5a + 25 

a3 + 5 5 = a3 + ( 5)3 

  = (a + 5){a2 − a 5 + ( 5)2} = (a + 5)(a2 − 5a 

+ 5)

 x3 + 3 3 

K (x + 3 ) (x – 3 )  (x + 3 ) (x2 − 3 x + 3) 

M (x2 + 3) (x + 3 ) N (x + 3 ) (x2 + 3 3) 

x3 + 3 3 = x3 + ( 3)3 = (x + 3){(x2 − x 3 + 

( 3)2} 

  = (x + 3)(x2 − 3x + 3) 

 a3 – 9b3 + (a + b)3 

K (a + b)  L (a2 – ab + b2) (a – b) N (a – 4b) 

 2 2 x3 + 125 

K 2x + 5 L 2x + 5  2x + 5 N 2x2 + 5 

2 2 x3 + 125 = ( 2x)3 + 53 = ( 2x + 5)(2x2 − 

5 2 x + 25) 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 i. 

ii. 

iii. ax2 + bx + c 

a c

 i ii L i iii M ii iii N i, ii iii 

 

i. 

ii. xz − 8z + x − 8 = (z − 1)(x + 8)

iii. x4 − 27x = x(x − 3)(x2 + 3x + 9)

K i ii  i iii M ii iii N i, ii iii 

 a2 – c2 – 2ab + b2 

i. (a + b + c) ii. (a – b + c) iii. (a – b – c) 

 

K i  ii  ii  iii M i  iii N i, ii  iii 

 

 i. x2 – x – 2 (x + 1) (x + 2) 

 ii. x3 + 1 (x + 1) (x2 – x + 1) 

 iii. x4 + x2 + 1 (x2 + x + 1) (x2 – x + 1) 

 

K i ii L i iii  ii iii N i, ii iii 

 

 i. (p + x) (q + x) (r + x) = pqr + (pq + qr + rp) 

x + (p + q + r)x2 + x3 

 ii. p3 + q3 = (p + q) (p2 – pq + q2) 

 iii.p4 + 2p2 + 9 = (p2 + 2p + 3) (p2 – 2p + 3) 

  

K i  ii M i iii  L ii iii  i, ii iii 

 a2 – 
10

3
  ab + b2 

i. (a + 3b) ii. (a – 3b) iii.




a – 

b

3
 

K i  ii L i  iii  ii  iii N i, ii iii 





   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 



(3x − 7)(x + 2) = ax2 + bx + c , 

 ab 

K 3  −3 M 

1

3
N −

1

3
 

a = 3, b = −1 ab = −3 

 

K a = b L ab = 3  ac = −42 N ac = 42 

a = 3, c = −14  ac = − 42



ay + a − y2 − 2y − 1 

 y2 + 2y + 1 −

K y + 1 L y2 + 1 M y2 − 1  y + 1)2 

 

K (y − 1)(y − a − 1)  (y + 1)(a − y − 1)

M (y + 1)(y − a − 1) N (y − 1)(a − y − 1) 

 −

x3 – x, x5 – x2 x6 – 1 

 x3 – x 

K x2  (x + 1) M (x + 2) N (x − 2)

x3 − x = x(x2 − 1) = x(x + 1)(x − 1) 

 (x5 – x2) 

K (x + 1)  (x – 1) M (x – 2) N x3 

 (x6 – 1) 

 (x4 + x2 + 1) L (x3 – 1) 

M (x2 + x + 1) N (x4 – x2 + 1) 

x6 − 1 = (x2)3 − 13 = (x2 − 1){(x2)2 + x21 + 12} 

   = (x + 1)(x − 1)(x4 + x2 + 1)

 −

(a − 1)x2 + a2xy + (a + 1)y2

 a − 1 = p a + 1 = q p q 

 px2 + (pq + 1)xy + qy2 

 
L px2 − (pq − 1)xy + qy2

M px2 + (pq − 1)xy + qy2 

 N px2 + (pq − 1)xy − qy2 

 

K (x − ay − y)(ax − x − y) 

L (x + ay + y)(ax − x − y)

M (x + ay − y)(ax − x − y) 

 (x + ay + y)(ax − x + y) 

px2 + (pq + 1)xy + qy2 = px2 + pqxy + xy + qy2 

  = px(x + qy) + y(x + qy) = (x + qy)(px + y) 

  = {x + (a + 1)y} {(a − 1)x + y)} 

= (x + ay + y)(ax − x + y) 

 y = x 

K ax2 + 2ax  ax(ax + 2x)

M (x + ax)(x − ax) N (ax + y)(x + y) 

 −

a6− 64, a3 − 
1

8
 x2 + x − 20 

 a6 − 64

 (a + 2) L (a + 5) M (a + 4) N (a + 8) 

a6 − 64 = (a3)2 − (8)2 = (a3 + 8)(a3 − 8) = (a3 + 

23)(a3 − 23) 

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

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

 

 K (a −1) L (2a −1) 




a − 

1

2
 N





a + 

1

2
 

a3 − 
1

8
 = a3 − 





1

2

3

 = 




a − 

1

2 







a2 + a.
1

2
 + 





1

2

2

 

  =  




a − 

1

2 



a2 + 

a

2
 + 

1

4
 

 

 K (x +4) (x + 5)  (x + 5) (x − 4) 

M (x + 8)(x + 2) N (x − 2)(x − 8) 

x2 + x − 20 = x2 − 4x + 5x − 2 

   = x(x − 4) + 5(x − 4) = (x − 4)(x + 5) 

 y4 − 4y + 3   

K (y − 1)(y3 + y2 + y − 3) 

L (y + 1)(y3 + y2 + y − 3)

 (y − 1)2(y2 + 2y + 3) 

N (y + 1)(y2 + 2y − 3) 

 3a3 + 2a + 5

 a + 1 L a − 1 M 3a + 1 N 3a − 2 

 x4 + 4   

K x2 + 2x − 2 L x2 − 2x − 2 M x2 − 2x  x2 + 2x + 2 

 x2 + x − 20   

K (x + 5)(x + 4)  (x + 5)(x − 4)

M (x − 5)(x + 4) N (x + 5)(x − 2) 

 ab + a − b − 1

K (b + 1)(a + 1)  (b + 1)(a − 1)

M (b − 1)(a + 1) N (b − 1)(a − 1) 

 2x2 − 5x + 3   

K (2x − 3)(x + 1) L (2x + 3)(x + 1)

 (2x − 3)(x − 1) N (x − 3)(2x − 1) 





 a3 + a2 + 1   

K (a + 1)(a + 1) L (a + 1)2(a + 1)

M (a + 1)2(a + 1)2
 (a + 1)(a2 + 1) 

 xy − y + x − 1   

K (y + 1)(x + 1) L (y −1)(x + 1)

 (x − 1)(y + 1) N (x + 1)(y + 1) 

 a2 − c2 − 2ab + b2   

K (a + b + c)(a − b + c) 

 (a − b − c)(a − b + c)

M (a − b − c)(a + b − c) 

N (a + b + c)(a − b − c) 

 y2 − 2ay + (a + b)(a − b)

 (y − a + b)(y − a − b) 

L (y − a − b)(y + a + b)

M (y + a − b)(y − a − b) 

N (y − a + b)(y + a + b) 

 x2 + x − 56 

 (x − 7)(x + 8) L (x − 7)(x − 8)

M (x + 7)(x + 8) N (x − 7)(x + 9) 

 i. x2 − 5x − 6 (x − 6)

ii. x3 − 7xy2 − 6y3 (x − y)

iii. a3 − 3a2b + 3ab2 a 

K i ii  i iii M ii iii N i, ii iii 

 2x4 + 16x − 

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

 i ii L i iii M ii iii N i, ii iii 

 2m4 + 16m − 

 i. 2m ii. m + 2 iii. (m2 + 2m + 4)

K i ii L i iii M ii iii  i, ii iii 

m„Rbkxj cÖkœ I mgvavb 
 x2 − 2xy − 4y − 4 12x2 + 17x + 6 

 

  1bs cª‡kœi mgvavb   

x2 − 2xy − 4y − 4  

 = x2 − 4 − 2xy − 4y 

 = x2 − (2)2 − 2y(x + 2)  

 = (x + 2)(x − 2) −2y(x + 2) 

 = (x + 2)(x − 2 − 2y) (Ans.) 

= 12x2 + 17x + 6  

  = 12x2 + 8x + 9x + 6 

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

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

  x6 – 64, x3 + 8, 4x2 + 11x + 16 

 

  2bs cª‡kœi mgvavb   

x3 + 8 = x3 + 23 = (x + 2) (x2 + 2x + 4) Ans. 

= x6 – 64 = (a3)2 – (8)2 

  = (x3 + 8) (x3 – 8) = (x3 + 23) (x3 – 23) 

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





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

x3 + 8= (x + 2)  (x2 + 2x + 4) 

 x6 – 64= (x + 2) (x – 2) (x2 + 2x + 4) (x2 – 2x + 4)

        = 4x2 + 11x + 6 = 4x2 + 8x + 3x + 6 

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

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

(x + 2) (Ans.) 

 (x + 2) (x + 3) (x + 4) (x + 5), (x + 5) (x − 9) −15

2

−48

 

  3bs cª‡kœi mgvavb   

(x + 2) (x + 3) ( x + 4) (x + 5)  

  = (x2 + 2x + 3x + 6) (x2 + 4x + 5x + 20) 

  = (x2 + 5x + 6) (x2 + 9x + 20) (Ans.) 

(−48)

(x + 2) (x + 3)(x + 4) (x + 5) − 48 

 = (x + 2) (x + 5) (x + 3) (x + 4) − 48 

 = (x2 + 7x + 10) (x2 + 7x + 12) − 48 

 = (a + 10) (a + 12) − 48 [x2 + 7x = a 

 = a2 + 22a + 120 − 48 = a2 + 22a + 72 

 = a2 + 18a + 4a + 72 = a(a + 18) + 4(a + 18) 

 = (a + 18) (a + 4)  

 = (x2 + 7x + 18) (x2 + 8x + 4) [a  (Ans.) 

 (x + 5) (x − 9) −15 

 = x2 + 5x − 9x − 45 − 15 

 = x2 − 4x − 60 = x2 −10x + 6x − 60 

 = x(x −10) + 6(x − 10) = (x − 10) (x + 6) (Ans.)  

 a2 − 1 + 2b − b2, a4 + 64b4 

 

  4bs cª‡kœi mgvavb   

a2 − 1 + 2b − b2= a2 − (b2 − 2b + 1) 

  = a2 − (b − 1)2= { a + (b − 1)} { a − ( b − 1)} 

  = ( a + b − 1) ( a − b + 1) (Ans.) 

a4 + 64b4 = (a2)
2 + (8b2)

2 

  = (a2)
2
 + 2.a2.8b2 + (8b2)

2 − 16a2b2 

  = (a2 + 8b2)
2 − (4ab)

2 

  = (a2 + 8b2 + 4ab) (a2 + 8b2 − 4ab) 





  = (a2 + 4ab + 8b2) (a2 − 4ab + 8b2) (Ans.) 

 a2 − c2 − 2ab + b2, x2 − 5x − 24 4x2 + 5x − 6 

0 x 

 

  5bs cª‡kœi mgvavb   

a2 − c2 − 2ab + b2 

  = a2 − 2ab + b2 − c2 = (a − b)2 − c2 

  = (a − b + c)(a − b − c) (Ans.) 

x2 − 5x − 24  

 x2 − 5x − 24 = 0 

  x2 + 3x − 8x − 24 = 0 

  x(x + 3) − 8(x + 3) = 0 

  (x + 3)(x − 8) = 0 

  x + 3 = 0 x − 8 = 0 

   x = −3  x = 8 

 x = −3, 8 

4x2 + 5x − 6 = 4x2 − 3x + 8x − 6 

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

 4x2 + 5x − 6 = (4x − 3)(x + 2) 

  = 






(4x − 3) + (x + 2)

2

2

− 






(4x − 3) − (x − 2)

2

2

 

  = 




4x − 3 + x + 2

2

2

− 




4x − 3 − x − 2

2

2

 

  = 




5x − 1

2

2

− 




3x − 5

2

2

 

   4x2 + 5x − 6 = 




5x − 1

2

2

− 




3x − 5

2

2

(Ans.) 

 

 

m„Rbkxj cÖkœe¨vsK DËimn 
 8x2 + 2xy − 15y2; 16x2 − 25y2 

(4x − 5y)

(4x + 5y)(4x − 5y);  (3x − y)2 − (4y − x)2 

 (a − 1) x2 + a2xy + (a + 1)y2 a − 1 = p a + 1 = q 

− 

a2 p q

x2 + 2xy − y2pq

(x + y + ay)

pq + 1;  (x + ay + y)(ax − x + y);  (x + y + ay) (x + y − ay) 





 Abykxjbx 3.4 
 

cvV m¤úwK©Z MyiæZ¡c~Y© welqvw` 

 (Remainder Theorem) :  



(x), h(x), r (x − a) 

(x) = (x − a)h(x) + r a 

(x) (x − a) ƒ(a) (Remainder theorem)

ƒ(x) (x − a) 

(x − a) 1

(x) a  0 (x) (ax + b) 




− 

b

a
 

(x − a), (x) (a) = 0 

(x), (x − a) (a) = 0  (Factor theorem) 

ax + b, a  0 (x) 




− 

b

a
 = 0 

Abykxjbxi cÖkœ I mgvavb 
 

6x2 − 7x + 1 

(x) = 6x2 − 7x + 1 

    (1) = 6(1)2 − 71 + 1 

   = 61 − 7 + 1 = 6 − 7 + 1 = 7 − 7 = 0 





  (x − 1)  (x)

6x2 − 7x + 1 = 6x2 − 6x − x + 1 

  = 6x (x − 1) − 1(x − 1) = (x − 1) (6x − 1) 

  = (6x − 1)(x − 1) (Ans.) 

3a3 + 2a + 5 

(a) = 3a3 + 2a + 5 

  (−1)= 3(−1)3 + 2(−1) + 5 

   = − 3 − 2 + 5 = − 5 + 5 = 0  

  (a + 1), (a) 

3a3 + 2a + 5 

  = 3a3 + 3a2 − 3a2 − 3a + 5a + 5 

  = 3a2(a + 1) − 3a(a + 1) + 5(a + 1) 

  = (a + 1)(3a2 − 3a + 5) (Ans.) 

x3 − 7xy2 − 6y3 

x y

x

(x) = x3 − 7xy2 − 6y3 

  (−y) = (−y)3 − 7(−y)y2 − 6y3 

   = − y3 + 7y3 − 6y3 = 0 

  x − (−y) (x + y), (x) 

x3 − 7xy2 − 6y3 

  = x3 + x2y − x2y − xy2 − 6xy2 − 6y3 

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

  = (x + y)(x2 − xy − 6y2) 

  = (x + y)(x2 − 3xy + 2xy − 6y2) 

  = (x + y){x(x − 3y) + 2y(x − 3y)} 

  = (x + y)(x − 3y)(x + 2y) (Ans.) 

x2 − 5x – 6 

 x) = x2 − 5x − 6 

  −1) = (−1)2 − 5(−1) − 6 

   = 1 + 5 − 6 = 6 − 6 = 0 

  x − (−1) (x + 1), (x) 

 x2 − 5x – 6 

  = x2 + x − 6x − 6 = x(x + 1) − 6(x + 1) 

  = (x + 1)(x − 6) = (x − 6)(x + 1) (Ans.) 

2x2 − x − 3 

(x) = 2x2 − x − 3 

   −1 2(−1)2 − (−1) − 3 = 2 + 1 − 3 = 3 − 3 = 0 

{x − (−1)} (x + 1), (x)

2x2 − x − 3 = 2x2 + 2x − 3x − 3 

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

  = (2x − 3)(x + 1) (Ans.) 





3x2 − 7x − 6  

(x) = 3x2 − 7x − 6

    3 3(3)2 − 7(3) − 6

3  9 − 21 − 6 = 27 − 27 = 0 

  (x − 3), (x) 

3x2 − 7x − 6 = 3x2 − 9x + 2x − 6 

  = 3x(x − 3) + 2(x − 3) = (x − 3)(3x + 2) (Ans.) 

x3 + 2x2 − 5x − 6  

(x) = x3 + 2x2 − 5x − 6 

  (−1) = (−1)3 + 2(−1)2 − 5(−1) − 6 

   = − 1 + 2 + 5 − 6 = 7 − 7 = 0 

  x − (−1) (x + 1), (x) 

x3 + 2x2 − 5x − 6 

  = x3 + x2 + x2 + x − 6x − 6 

  = x2(x + 1) + x(x + 1) − 6(x + 1) 

  = (x + 1)(x2 + x − 6) 

  = (x + 1)(x2 + 3x − 2x − 6) 

  = (x + 1){x(x + 3) − 2(x + 3)} 

  = (x + 1)(x + 3)(x − 2) 

  = (x − 2)(x + 1)(x + 3) (Ans.) 

x3 + 4x2 + x − 6 

(x) = x3 + 4x2 + x − 6 

   (1) = (1)3 + 4(1)2 + (1) − 6 

   = 1 + 4 + 1 − 6 = 6 − 6 = 0 

  (x − 1), (x) 

x3 + 4x2 + x − 6 

  = x3 − x2 + 5x2 − 5x + 6x − 6 

  = x2(x − 1) + 5x(x − 1) + 6(x − 1) 

  = (x − 1)(x2 + 5x + 6) 

  = (x − 1)(x2 + 3x + 2x + 6) 

  = (x − 1){x(x + 3) + 2(x + 3)} 

  = (x − 1)(x + 3)(x + 2) 

  = (x − 1)(x + 2)(x + 3) (Ans.) 

a3 + 3a + 36 

 f(a)= a3 + 3a + 36 

  f(− 3) = ( – 3)3 + 3 (– 3) + 36 

   = – 27 – 9 + 36 = 36 – 36 = 0  

  a – (– 3) (a + 3), f(a)

a3 + 3a + 36 

  = a3 + 3a2 – 3a2 – 9a + 12a + 36 

  = a2(a + 3) – 3a(a + 3) + 12(a + 3) 

  = (a + 3) (a2 – 3a + 12) (Ans.) 

a4 − 4a + 3 





 f(a)= a4 – 4a + 3 

   f(1) = (1)4 – 4.1 + 3 = 1 – 4 + 3 = 4 – 4 = 0 

  (a – 1), f(a)

a4 – 4a + 3 

  = a4 – a3 + a3 – a2 + a2 – a – 3a + 3 

  = a3(a – 1) + a2(a – 1) + a(a – 1) – 3 (a – 1) 

  = (a – 1) (a3 + a2 + a – 3) 

  = (a – 1) (a3 – a2 + 2a2 – 2a + 3a – 3) 

  = (a – 1) {a2(a – 1) + 2a (a – 1) + 3 (a – 1)} 

  = (a – 1) (a – 1) (a2 + 2a + 3) 

  = (a – 1)2 (a2 + 2a + 3) (Ans.) 

a3 − a2 − 10a − 8 

(a) = a3 − a2 − 10a − 8 

            (−1)= (−1)3 − (−1)2 − 10(−1) − 8 

   = − 1 − 1 + 10 − 8 

   = − 10 + 10 = 0 

  a − (−1) (a + 1), (a) 

a3 − a2 − 10a − 8  

  = a3 + a2 − 2a2 − 2a − 8a − 8 

  = a2(a + 1) − 2a(a + 1) − 8(a + 1) 

  = (a + 1)(a2 − 2a − 8) 

  = (a + 1)(a2 − 4a + 2a − 8) 

  = (a + 1){a(a − 4) + 2(a − 4)} 

  = (a + 1)(a − 4)(a + 2) (Ans.) 

x3 − 3x2 + 4x − 4 

 f(x)= x3 – 3x2 + 4x – 4 

   f(2) = (2)3 – 3(2)2 + 4.2 – 4 

   = 8 – 12 + 8 – 4 = 16 – 16 = 0 

  (x – 2), f(x)

 x3 – 3x2 + 4x – 4 

  = x3 – 2x2 – x2 + 2x + 2x – 4 

  = x2(x – 2) – x(x – 2) + 2(x – 2) 

  = (x – 2)(x2 – x + 2) (Ans.) 

a3 − 7a2b + 7ab2 − b3 

(a) = a3 − 7a2b + 7ab2 − b3 

   (b) = (b)3 − 7(b)2b + 7(b)b2 − b3 

   = b3 − 7b3 + 7b3 − b3 = 0  

  (a − b), (a) 

a3 − 7a2b + 7ab2 − b3 

  = a3 − a2b − 6a2b + 6ab2 + ab2 − b3 

  = a2(a – b) − 6ab(a − b) + b2(a − b) 

  = (a − b)(a2 − 6ab + b2) (Ans.) 

x3 − x − 24 

(x) = x3 − x − 24 





   (3) = (3)3 − 3 − 24 = 27 − 27 = 0  

  (x − 3), (x) 

x3 − x − 24 = x3 − 3x2 + 3x2 − 9x + 8x – 24 

  = x2(x − 3) + 3x(x – 3) + 8(x – 3) 

  = (x − 3)(x2 + 3x + 8) (Ans.) 

x3 + 6x2y + 11xy2 + 6y3 

f(x) = x3 + 6x2y + 11xy2 + 6y3 

  f(− y)= (– y)3 + 6(– y)2.y + 11(– y).y2 + 6y3  

   = – y3 + 6y3 – 11y3 + 6y3 

   = 12y3 – 12y3 = 0 

  x − (– y) (x + y), f(x)

 x3 + 6x2y + 11xy2 + 6y3 

  = x3 + x2y + 5x2y + 5xy2 + 6xy2 + 6y3 

  = x2 (x + y) + 5xy (x + y) + 6y2 (x + y) 

  = (x + y) (x2 + 5xy + 6y2) 

  = (x + y) (x2 + 3xy + 2xy + 6y2) 

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

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

2x4 − 3x3 − 3x − 2 

f(x) = 2x4 – 

3x3 – 3x – 2  

 f(2)= 2(2)4 – 3(2)3 – 32 – 2  

    = 32 – 24 – 6 – 2 = 32 – 32 = 0  

  (x − 2), f(x) 

 2x4 – 3x3 – 3x – 2  

   = 2x4 – 4x3 + x3 – 2x2 + 2x2 – 4x + x – 2  

  = 2x3 (x – 2) + x2 (x – 2) + 2x (x – 2) +1 (x – 2)  

  = (x – 2) (2x3 + 2x + x2 + 1) 

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

  = (x – 2) (x2 + 1) (2x + 1) (Ans.) 

4x4 + 12x3 + 7x2 − 3x − 2 

(x) = 4x4 + 12x3 + 7x2 − 3x − 2 

   (−1) =  4(−1)4 + 12(−1)3 + 7 (−1)2 − 3(−1) − 2 

   = 4 − 12 + 7 + 3 − 2 = 14 − 14 = 0 

  x − (−1) (x + 1), (x) 

4x4 + 12x3 + 7x2 − 3x − 2 

  = 4x4 + 4x3 + 8x3 + 8x2 − x2 − x − 2x − 2 

  = 4x3(x + 1) + 8x2(x + 1) − x(x + 1) − 2(x + 1) 

  = (x + 1)(4x3 + 8x2 − x − 2) 

  = (x + 1){4x2(x + 2) − 1(x + 2)} 

  = (x + 1)(x + 2)(4x2 − 1) 

  = (x + 1)(x + 2)(2x + 1)(2x − 1) 

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

x6 − x5 + x4 − x3 + x2 − x 

  f(x) = x6 – x5 + x4 – x3 + x2 – x





   f(1)= (1)6 – (1)5 + (1)4 – (1)3 + (1)2 – 1 

   = 1 – 1 + 1 – 1 + 1 – 1 = 3 – 3 = 0 

   (x – 1), f(x)

x6 – x5 + x4 – x3 + x2 – x 

  = x(x5 – x4 + x3 – x2 + x – 1) 

  = x{x4 (x – 1) + x2 (x – 1) + 1(x – 1)} 

  = x(x – 1) (x4 + x2 + 1) 

  = x(x – 1) {(x2)2 + 2x21 + (1)2 – x2} 

  = x(x – 1) {(x2 + 1)2 – (x)2} 

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

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

4x3 − 5x2 + 5x − 1 

(x) = 4x3 − 5x2 + 5x − 1 

   




1

4
 = 4





1

4

3

 − 5




1

4
2
 + 5





1

4
 − 1 

   = 4  
1

64
 − 5.

1

16
 + 

5

4
 −1 = 

1

16
  − 

5

16
  + 

5

4
  − 1 

   = 
1 − 5 + 20 − 16

16
 = 

21 − 21

16
 = 

0

16
 = 0 

  




x − 

1

4
  (4x − 1), (x) 

4x3 − 5x2 + 5x − 1 

  = 4x3 − x2 − 4x2 + x + 4x − 1 

  = x2(4x − 1) − x(4x − 1) + 1(4x − 1) 

  = (4x − 1)(x2 − x + 1) (Ans.) 

18x3 + 15x2 − x − 2 

(x) = 18x3 + 15x2 − x − 2 

  




 − 

1

2
 = 18





− 

1

2

3

 + 15




 − 

1

2

2

 − 




− 

1

2
  − 2 

  = 18  




− 

1

8
 + 15 . 

1

4
  +  

1

2
  − 2 

  = − 
9

4
  + 

15

4
  + 

1

2
 − 2 

  = 
− 9 + 15 + 2 − 8

4
 = 

− 17 + 17

4
 = 

0

4
 = 0 

  x − 




− 

1

2
 (2x + 1), (x)

18x3 + 15x2 − x − 2 

  = 18x3 + 9x2 + 6x2 + 3x − 4x − 2 

  = 9x2 (2x + 1) + 3x(2x + 1) − 2(2x + 1) 

  = (2x + 1)(9x2 + 3x − 2) 

  = (2x + 1)(9x2 − 3x + 6x − 2) 

  = (2x + 1){3x(3x − 1) + 2(3x − 1)} 

  = (2x + 1)(3x − 1)(3x + 2) (Ans.) 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 

 f(x) f(x)

(ax + b) f




− 

b

a
 ?

 a  0 L a = 0 M a  0 N a  0 

 a3 − 3ab2 + 2b3 −

i. a − b ii. a + 2b iii. a2 + ab + 2b2 

 

 i ii L i iii M ii iii N i, ii iii 

 f(x) = 6x2 − x − 1 −

i. f




1

2
= 0 ii. f(0) = 1 

iii. (3x + 1), f(x) 

 

K i ii L ii iii  i iii N i, ii iii 

35 : fvM‡kl Dccv`¨ 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 (x) (x − a)

 L

M N

 (x), (x − a)

(a) = 0

K L

M 

 (x) a  0 (x) (ax + 

b)

K 




1

a
L 





a

b
 





−

b

a
N (ab)

 ƒ(x) (x – a) 

K ƒ(x) L ƒ(0)  ƒ(a) N 2 

 ƒ(x), (x – a) 

 ƒ(a) = 0 L ƒ(a) = 1 M ƒ(a) = −1 N ƒ(x) = 1 

 (ax + b) ƒ(x) 

 ƒ 




− 

b

a
 = 0  L ƒ 





b

a
 = 0 

M ƒ 




− 

a

b
 = 0 N ƒ (ab) = 0 

 

K 1 L x M a  0 

 x x3+ 4x2 + x – 6 

K 0  1 M –1 N 2 





x = 1 x3+ 4x2 + x – 6 = (1)3 + 4(1)2 + 1 − 6 

   = 1 + 4 + 1 − 6 = 0 

 x = 6x2 – 7x + 1 

K –1 L 0  1 N 2 

 ƒ(x) (3x + 2) 

K ƒ(3) L ƒ(2) M ƒ




3

2
  ƒ





−2

3
 

 m = 4m3 – 5m2 + 5m – 1 

K 2 L –1 M 1 
1

4
 

f(m) = 4m3 − 5m2 + 5m − 1 

   




1

4
 = 4





1

4

3

− 5




1

4

2

 + 5
1

4
 − 1 

   = 
4

64
 − 

5

16
 + 

5

4
 − 1 = 

1

16
 − 

5

16
 + 

5

4
 − 1 

   = 
1 − 5 + 20 − 16

16
  = 

0

10
 = 0 

  x) = x3 − x − k (2) = 0 k

K − 6  6 M 8 N 16

23 − 2 − k = 0  k = 6 

  x) = 54x4 + 27x3a − 16x − 8a ƒ




−

1

2
 a 0

 x) 

K 2x − a L x + a  2x + a N x + 2a 

 k = k3 – k – 6 

K –1 L 1  2  N 3 

 ay + a – y2 – 2y – 1 

K (y − 1)  (a – y – 1) M (a – y) N (a + y)

 ƒ(a) = a3 − 3a2b + 2b3 a = b ƒ(a) = 0 

 a − b  L b − a M a + b N ab

 80a6 − 5 

K 4a6 − 1 L 4a2 − 1  4a3 + 1 N 4a4 + 1

 4x2 + 5x – 6 

K (x + 1)  (x+ 2) M (x + 3) N (x – 4) 

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

  x) ax + b) ƒ




− 

b

a
−

 i. (x) ii. (x) 

iii. a  0 

K i ii L i iii  ii iii N i, ii iii 

 ƒ(a) = a3 + 3a + 36 (a + 3), ƒ(a)  

 i. ƒ(−3) = 0  

 ii. (a − 4), ƒ(a)  

 iii. (a2 − 3a + 12), ƒ(a)  

 

K i  ii   i iii M ii iii N i, ii iii 

 ƒ(x) = x3 − x − 6  

 i. ƒ(1) = 0 ii. ƒ(2) = 0 

 iii. (x − 2), ƒ(x)  

 

K i ii L  i iii  ii iii  N i, ii  iii 

  

 i. ƒ(x) = x3 – 3x2y + 2y3 ƒ(y) = 0 

 ii. ƒ(x) = x4 – 4x + 3  ƒ(1)= 0 

 iii. ƒ(x) = x3 – x – 24 ƒ(3) = 0 

 

K i ii L  i iii M ii iii    i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

ƒ(x) = 36x2 − 8x − 15 

 ƒ(−2) = 

K 113  145 M 151 N 175 

 ƒ(x) (2x − 1)

 −10 L −5 M 10 N 20

 ƒ




− 

1

2
 = ?

K −5 L −4  −2 N 2

 −

f(x) = x3 + xy2 + 2y3 f(x) g(x) = x2 + xy − 2y2

 g(y) = 

K −2  0 M 2 N x 

 g(x) 

 x − y L x + y M 2 N x

 f(x) 

K x − 2y  L x − y  x + y N x + 3y



f(x) = x4 − 4x + 3

 x  x) = 0 

 1 L −1 M 3 N −3

 

K x − 3  x − 1 M x + 3 N x + 1

 −

 x) = 3a3 + 2a + 5

  x)





K 2 L 3  5 N 10

  x)

K (x − 1)  (x + 1) M (x + 2) N (x + 5)

  x)

K (a + 5)(3a2 − 3a + 5)  (a + 1)(3a2 − 

3a + 5)

M (a − 1)(3a2 − 3 + 5) N (a + 1)(3a2 + 3a + 5)



x2 + (3p2 – 2) 
x

p
  – 6 

 x = 

K 2p L 3p  –3p N p 

 

K (x + p) L (x – 3p) M (x + 2p) 




x – 

2

p
 

 −

x3 – 7xy2 – 6y3 (x – 2y)2 – y2 

 x 

K y  – y M 2y N – 3y 

 

 (x + 2y) L (x + 3y)M (x – y) N (x + 4y) 

 

K (x + y) L (x – 2y) M (x + 3y)  (x – y) 



x3 + 3x2 + 3x + 2 

 

K 1 L 2  3 N 4 

 

K (x + 2)  (x2 + x + 1) M (x + 1) N (x − 1) 

  x) ax + b −

K 




– 

a

b
  





– 

b

a
 M 





a

b
 N 





b

a
 

 x + a),  x

K (a) = 0L 




a

b
 = 0 M x + a = 0 (− a) = 0

 ax − b),  x 

K (b) = 0L (a) = 0 M 




a

b
 = 0





b

a
 = 0

  a = a3 − 3a2b + 2b3 a = b  a 0 

K a − b  b − a M a + b N ab

  x 3x + 2

K (3) L (2) M 




3

2
 





– 

2

3
 

 x x3 + 6x2y + 11xy2 + 6y3-

K 2y L y  −y N 3y 

  x x4 − 7x − 2 (x) x − 2

K 2 L 1  0 N −1 

 6x2 − 7x + 5 x + 1

K 4 L 5 M 6  18 

  x x3 + 3x + 36, g(x) = x4 − 4x + 3 h(x) = x3 − 

x − 24 −

 i. x + 3,  x

ii. x − 1, g x

iii. x − 3, h x

K i ii L i iii M ii iii  i, ii iii 

  a a3 + 3a + 36 (a + 3),  a  

−

 i.  −3 0

ii. (a − 4),  a

iii. (a2 − 3a – 8),  a

K i ii  i iii M ii iii N i, ii iii 





m„Rbkxj cÖkœ I mgvavb 

 x3 − 21x − 20 2x3 − 3x2 + 3x − 1

(x + 2) 

 
  1bs cª‡kœi mgvavb   

(x) = x3 − 21x − 20 

  (x), (x + 2) (−2) = 0 

 −2) = (−2)3 − 21 (−2) − 20 

  = − 8 + 42 − 20 = − 28 + 42 = 14 

   (−2)  0 

  (x + 2) 

x3 − 21x − 20 

 (x) x3 − 21x − 20 

 (−1) = (−1)3 − 21(−1) − 20 

  = −1 + 21 − 20 = 21 − 21 = 0 

  x −(−1) (x + 1), (x) 

x3 − 21x − 20 

  = x3 + x2 − x2 − x − 20x − 20 

  = x2(x + 1) − x (x + 1) − 20(x + 1) 

  = (x + 1)(x2 − x − 20) 

  = (x + 1)(x2 − 5x + 4x − 20) 





  = (x + 1){x(x − 5) + 4(x − 5)} 

  = (x + 1)(x − 5)(x + 4) (Ans.) 

= 2x3 − 3x2 + 3x − 1 

 (x) = 2x3 − 3x2 + 3x − 1 

 




1

2
 = 2





1

2

3

− 3 




1

2

2

+ 3. 




1

2
 − 1 

  = 
2

8
 − 

3

4
 + 

3

2
 − 1 

  = 
1

4
 − 

3

4
 + 

3

2
 − 1 = 

1 − 3 + 6 − 4

4
 = 

7 − 7

4
 = 0 

  x − 




1

2
 = x − 

1

2
 

 (2x − 1), (x) 

2x3 − 3x2 + 3x − 1 = 2x3 − x2 − 2x2 + x + 2x − 1 

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

  = (2x − 1)(x2 − x + 1) (Ans.) 

 (x) = x3 + 3x + 36 

(x − a), (x) (a) = 0 

(x)

g(x) = x4 + x3 − 25x2 −37x + 60  ƒ(x) g(x) (x + 3)  

  2bs cª‡kœi mgvavb   

(a) = 0 

 (x) (x − a) (x − a),(x)

(x − a), (x)

 x) = (x − a). h(x), h(x) 

x = a

 a) = (a − a). h(a) = 0 

  (a) = 0 

 (x), (x − a) (a) = 0

(x) = x3 + 3x + 36

 (−3)= (−3)3 + 3(−3) + 36 

= −27 − 9 + 36 = − 36 + 36 = 0 

  x − (−3) = x + 3, (x) 

x3 + 3x + 36 

  = x3 + 3x2 − 3x2 − 9x + 12x + 36 

  = x2(x + 3) − 3x(x + 3) + 12(x + 3) 

  = (x + 3) (x2 − 3x + 12) (Ans.) 

g(x) = x4 + x3 − 25x2 − 37x + 60

, g(−3) = (−3)4 +(−3)3 − 25(−3)2 − 37. (−3) + 60 

  = 81 − 27 −25.9 + 37.3 + 60 

  = 81 − 27 − 225 + 111 + 60 = 252 − 252 = 0 

  x −(−3)  (x + 3), g(x) 

f(x) = (x + 3) (x2 – 3x + 12) 





 (x) g(x) (x + 3) (Ans.) 

 (x) (ax + b) ƒ




− 

b

a
 

(x) = x2 + 4x − 12

a = 1, b = −2 

(2x + 7) ƒ(x)  

  3bs cª‡kœi mgvavb   

ƒ(x) (ax + b) h(x) ƒ




− 

b

a
 ƒ(x) = 

(ax + b)h(x) + ƒ




− 

b

a
 (Ans) 

ƒ(x) = x2 + 4x − 12 

  ƒ(x) = (x − 2)h(x) + ƒ(−2)  

   a = 1, b = −2] 

 x2 + 4x − 12 = (x − 2)h(x) + (22 + 4  2 − 12) 

 x2 + 4x − 12 = (x − 2)h(x) − 0 

 h(x) = 
x2 + 4x − 12

(x − 2)
 = 

x2 + 6x − 2x − 12

(x − 2)
 

  = 
x(x + 6) − 2(x + 6)

(x − 2)
 = 

(x + 6)(x − 2)

(x − 2)
 = x + 6 

 = x + 6 (Ans.) 

ƒ(x) (2x + 7) ƒ




7

2
, ƒ(x) = x2 + 4x − 12 

  = ƒ




−7

2
  = 





−7

2

2

 + 4




−7

2
 − 12 

  = 
49

4
 − 

28

2
 − 12 

  = 
49 − 56 − 48

4
 = 

−55

4
  (Ans.) 

 (x) = x3 − 3xy2 + 2y3 x y 

ƒ(y) 

(x + 2y), ƒ(x) 

ƒ(x) 

  4bs cª‡kœi mgvavb   

ƒ(x) = x3 − 3xy2 + 2y3  

   ƒ(y) = y3 − 3  y  y2 + 2y3 = 3y3 − 3y3 = 0  (Ans.) 

(x + 2y), ƒ(x) ƒ(−2y) = 0 

ƒ(−2y) = (−2y)3 − 3(−2y)y2 + 2y3  

  = −8y3 + 6y3 + 2y3 = −8y3 + 8y3 = 0 

 (x + 2y), ƒ(x) 

(x + 2y), ƒ(x) 

x3 − 3xy2 + 2y3  

  = x3 + 2x2y − 2x2y − 4xy2 + xy2 + 2y3  

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





  = (x + 2y)(x2 − 2xy + y2) 

        = (x − y)2 (x + 2y) 

  x3 − 3xy2 + 2y3 = (x − y)2 (x + 2y) (Ans.) 

 x 7x3 − 8x2 + 6x − 36

P(0), P(−2) 

(x − 1)

(x − 2)  

  5bs cª‡kœi mgvavb   

P(x) = 7x3 − 8x2 + 6x − 36

   P(0) = 70 − 80 + 60 − 36 = −36 (Ans) 

 P(−2) = 7(−2)3 − 8(−2)2 + 6(−2) − 36 

   = 7(−8) − 84 + 6(−2) − 36 

   = −56 − 32 − 12 − 36 = −136 (Ans.) 

P(x) (x − 2) P(a) 

 P(x) (x − 1) P(1) 

 P(1) = 713 − 812 + 61 − 36 

  = 7 − 8 + 6 − 36 = 13 − 44 = −31 (Ans.) 

(x − 2) P(a) = 0

 P(2) = 7(2)3 − 8(2)2 + 62 − 36 

  = 78 − 84 + 62 − 36 

  = 56 − 32 + 12 − 36 = 68 − 68 = 0 

 (x − 2)

 (x) = 54x4 + 27x3a − 16x − 8a g(x) x 

ƒ




− 

a

2
 

6x2 − (4 − 3a)x − 2a  ƒ(x) 

ƒ(x)  
  6bs cª‡kœi mgvavb   

ƒ(x) = 54x4 + 27x3a − 16x − 8a 

   ƒ




− 

a

2
 = 54





− 

a

2

4

 + 27




− 

a

2

3

 a − 16




− 

a

2
 − 8a 

 = 
54a4

16
 − 

27a4

8
 + 

16a

2
 − 8a 

 = 
27a4

8
 − 

27a4

8
 + 8a − 8a = 0  (Ans.) 

g(x) = 6x2 − (4 − 3a)x − 2a = 6x2 − 4x + 3ax − 2a 

  = 2x(3x − 2) + a(3x − 2) 

  = (3x − 2) (2x + a) 

  (3x − 2) (2x + a), g(x) 

ƒ




2

3
 = 54





2

3

4

 + 27




2

3

3

 a − 16




2

3
 − 8a 

  = 
54  16

81
 + 

27  8

27
 a − 

16  2

3
 − 8a 





  = 
2  16

3
 + 8a − 

16  2

3
 − 8a = 0 

 ƒ




− 

a

2
 = 0 

 (3x − 2) (2x + a) ƒ(x) 

(3x − 2) (2x + a) 6x2 − (4 − 3a)x − 2a, ƒ(x)-  

ƒ(x) = 54x4 + 27x3a − 16x − 8a 

  = 27x3 (2x + a) − 8(2x + a) 

[ 2x + a, ƒ(x) 

  = (2x + a) (27x3 − 8) 

  = (2x + a) {(3x)3 − (2)3} 

  = (2x + a) (3x − 2){(3x)2 + 3x2 + 22} 

  = (2x + a) (3x − 2) (9x2 + 6x + 4) (Ans.) 

 (x) = x3 + 6x2 + 11x + 6  g(x) = 12 + 4x − 3x2 − x3

x  (x) = 0

(x + 2), g(x)

(x)  

  7bs cª‡kœi mgvavb   

 (x) = x3 + 6x2 + 11x + 6  6   1,  2,  3,  6 

 x = −1

(−1) = (−1)3 + 6(−1)2 + 11(−1) + 6 

  = −1 + 6 − 11 + 6 = 0 

  x = −1  (x) = 0

(x + 2), g(x)  (−2) = 0

g(x) = 12 + 4x − 3x2 − x3 

  g( − 2) = 12 + 4( 

− 2) − 3( − 2)2 − (− 2)3 

  = 12 − 8 − 12 + 8 = 0 

  (x + 2), g(x)  

x = −1  (x) = 0

 (x + 1), ((x)

 = x3 + 6x2 + 11x + 6 

  = x2(x + 1) + 5x2 + 11x + 6 

  = x2(x +1) + 5x(x +1) + 6x + 6 

  = x2(x + 1) + 5x(x + 1) + 6(x + 1) 

  = (x + 1) (x2 + 5x + 6) 

  = (x + 1) (x2 + 3x + 2x + 6) 

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

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

  = (x + 1) (x + 2) (x + 3) (Ans) 

 (a) = a3 − 3a2b + 2b3 

 g(a) = a3 − 9b3 + (a + b)3





(a)

 (a − b), g(a)

g(a)  

  8bs cª‡kœi mgvavb   

 (a) = a3 − 3a2b + 2b3 

  a  b

 a = b

(b)= (b)3 − 3(b)2b + 2b3 = b3 − 3b3 + 2b3 = 0 

  (a − b),(a)- (Ans)

(a − b), g(a)  g(b) = 0

 g(a) = a3 − 9b3 + (a + b)3 

   g(b) = b3 − 9b3 + (2b)3 

  = b3 − 9b3 + 8b3 = 0 

  (a − b), g(a)

g(a) = a3 − 9b3 + (a + b)3 = a3 − b3 + (a + b)3 − 8b3 

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

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

  = (a − b) (a2 + ab + b2) + (a − b) (a2 + 2ab + b2 + 2ab + 2b2 + 4b2) 

  = (a − b) (a2 + ab + b2) + (a − b) (a2 + 4ab + 7b2) 

  = (a − b) (a2 + ab + b2 + a2 + 4ab + 7b2) 

  = (a − b) (2a2 + 5ab + 8b2) (Ans)

 (x) = x3 − x − 6

ƒ(3) 

ƒ(x)   

  9bs cª‡kœi mgvavb   

ƒ(x) (x − a) ƒ(a)  

ƒ(x) = x3 − x − 6 

   ƒ(3) = (3)3 − (3) − 6 = 27 − 3 − 6 = 27 − 9 = 18 (Ans.) 

ƒ(x) = x3 − x − 6 − 6  1,  2,  3  6 

 x = 1 ƒ(1) = 1
3
 − 1 − 6 ≠ 0 

  x = −1 ƒ(−1)= (−1)3 − (−1) − 6 

   = −1 + 1 − 6 ≠ 0 

  x = 2 ƒ(2)= 23 − 2 − 6 

   = 8 − 2 − 6 = 8 − 8 = 0 

 (x − 2), ƒ(x) 

 ƒ(x) = x3 − x − 6 = x3 − 2x2 + 2x2 − 4x + 3x − 6 

  = x2(x − 2) + 2x(x − 2) + 3(x − 2) 

  = (x − 2)(x2 + 2x + 3) (Ans.) 

m„Rbkxj cÖkœe¨vsK DËimn 


(i) a2 + 
1

a2 − 2 − 2a + 
2

a





(ii) a4 − 4a + 3

(iii) 2b2c2 + 2c2a2 + 2a2b2 − a4 − b4 − c4

(i) 

(ii)

(iii) (a + b − c)





a − 

1

a
 




a − 

1

a
 − 2 ;  (a − 1)(a − 1)(a2 + 2a + 

3) 

 (x) = x3 + 3x + 36 

(x − a), (x)

(a) = 0

(x)

g(x) = x4 + x3 − 25x2 − 37x + 60 

(x) g(x) (x + 3)

(x + 3)(x2 − 3x + 12) 

 (x), (x − a) 

(a) = 0 (Factor 

Theorem) (x), x3 − x − 6 −

(1) (−1)

(x), (x + 1) (x − 1) (x 

− 2)

Factor Theorem (x) 

(x)

–6, –6;  (x – 2), (x – 2) (x2 + 2x + 3) 

 (x) = 4x4 + 12x3 + 7x2 − 3x − 2; 

g(x) = 18x3 + 15x2 − x − 2 

(−1)

(x)

g(x) (x) (2x + 1)

0; (2x − 1)(2x + 1)(x + 1)(x + 2) 

 (x) = 3x2 − 7x − 6, h (x) = 3x + 2 

(x) h(x) = (x − a) = r = 

r  0 a

(x − 2)

(x) = (x − a) h(x) + r; a = 3; 3x −1, 

−8  

 Abykxjbx 3.5 
 

cvV m¤úwK©Z MyiæZ¡c~Y© welqvw` 
 





x) 

x

x



A = qn

q =  

  n = 

W = qnx 





 q  =  

 n  =  

 x  =  

 W  = n x  

 d = vt 

 v =  

 t =  

 Q(t) = Q0  qt 

 Q0 =  

 q =  

 t =  

 Q(t) = t  

 p = br 

 b = r = 
s

100
 = s%; p = b s% 

-

 S = C(I  r) 

 S = C(I + r) 

 S = C(I − r) 

 S C I = r =  

-

 I = Pnr  

 A = P + I = P+Pnr = P(1+nr)  

 A = P(1 + r)n 

 I = n n = P = r = A = n

Abykxjbxi cÖkœ I mgvavb 
p 2p r

x 

1

x

p x

p

2p x

2p

r xr

2p

1 x

p
 + 

x

2p
 = 

2x + x

2p
 = 

3x

2p

r




x − 

xr

2p
 









x − 

xr

2p

3x

2p
 1

 1
2p

3x
 






x − 

xr

2p
 

2p

3x
 




x − 

xr

2p
 

= 
2p

3x
  x 





1 − 

r

2p
 

  = 
2p

3
 




1 − 

r

2p

  








r + 
2p

3
 




1 − 

r

2p
 

 = 








r + 
2p

3
 − 

2p

3
  

r

2p
 

= 








r + 
2p

3
 − 

r

3
 = 





3r + 2p − r

3
 

= 
2r + 2p

3
 = 

2

3
 (p + r)


2

3
 (p + r) 

8 50 12 60 16

 W = qnx

 q =

n =

x =

W n x

8 50 12 x  60  16

 q

 q  50  12  8 = q  60  x  16 

 4800 = x  960 

 x = 
4800

960
  x = 5 

 5 60 16  (Ans.)

x y

d

1 d

x 1

x

d

x

y 1

y

d

y





d

x
 + 

d

y
 = 1 [ 1

d




1

x
 + 

1

y
 =1  

 d




x + y

xy
 = 1 

 d = 
1

x + y

xy

 = 1  
xy

x + y
 

  d = 
xy

x + y
 

xy

x + y
 (Ans.) 

5700 5

3

 x 

  
5700

x

5 (x + 5) 


5700

x + 5

5700

x
 − 

5700

x + 5
 = 3 

5700 




1

x
 − 

1

x + 5
 = 3 

1

x
 − 

1

x + 5
 = 

3

5700
 

x + 5 − x

x(x + 5)
 = 

1

1900
 

5

x(x + 5)
 = 

1

1900
 

x(x + 5) = 5  1900 

x2 + 5x = 9500 

x2 + 5x − 9500 = 0 

x2 + 100x − 95x − 9500 = 0 

x(x + 100) − 95(x + 100) = 0 

(x + 100) (x − 95) = 0 

x + 100 = 0 x − 95 = 0 

 x = −100        x = 95 

x x

 x = 95  

95

p d q

v u

(u + v) (u − v)





u + v = 
d

q
   (i)  







  =  

        u − v = 
d

p
  (ii) 

(i) (ii) 

2u = 
d

p
 + 

d

q
 = d





1

p
 + 

1

q
 

 u = 
d

2
 




1

p
 + 

1

q
 

(i) (ii)

2v = d




1

q
 − 

1

p
 

 v = 
d

2
 




1

q
 − 

1

p
 

d

2
 




1

q
 − 

1

p

d

2
 




1

p
 + 

1

q
  (Ans.)

15 4 5

3

u v

(u + v)

(u − v)


15

u + v
 + 

15

u − v
 = 4  (i) 

     
5

u + v
 = 

3

u − v
  (ii) 

(ii) 

5

u + v
 = 

3

u − v
 

5(u − v) = 3(u + v) 

5u − 5v = 3u + 3v 

5u − 3u = 5v + 3v 

2u = 8v 

u = 
8

2
 v  u = 4v  (iii) 

u (i)

15

4v + v
 + 

15

4v − v
 = 4 

15

5v
 + 

15

3v
 = 4 

3

v
 + 

5

v
 = 4 

3 + 5

v
 = 4 





8

v
 = 4       v = 

8

4
 2 

v (iii) u = 4  2 = 8 

8  2  (Ans.) 

t1 t2

t1 > t2

p q v

t

t1

 v = pt1   (i) 

t2

0 = v − qt2 

v = qt2  (ii) 

t

v = pt − qt 

v = (p − q) t  (iii) 

 (i) p = 
v

t1
 

 (ii) q = 
v

t2
 

 (iii) v = 




v

t1
 − 

v

t2
t  

v = v




1

t1
 − 

1

t2
t  

1 = 




1

t1
 − 

1

t2
t = 





t2 − t1

 t1t2
 t 

 t = 
t1t2

t2 − t1
 

 
t1t2

t2 − t1
  (Ans.)

12 1 15 

48 

p q

12

 q = 12p  (i) 

48

 q = 48p − 48  15  (ii) 

(i) p = 
q

12
 

p (ii)

q = 48  
q

12
 − 48 15 

q = 4q − 48  15 

4q − q = 48 15 





3q = 48.15  q = 
48  15

3
  = 240 

240  (Ans.)

11 10%

C

10% = C + C 10% 

  = 




C + C  

10

100
 

= C




1 + 

10

100
 

= C




1 + 

1

10
 

C




1 + 

1

10
 = 11 

C




10 + 1

10
 = 11 

 C




11

10
 = 11 

 C = 
11  10

11
  C = 10 

 10  (Ans.)

36 72

x

36 (x − 36)

72 (72 − x)

72 − x = 2.(x − 36) 

72 − x = 2x − 72 

2x − 72 = 72 − x 

2x + x = 72 + 72 

3x = 144 

x = 
144

3
  x = 48 

48  (Ans.)

260 2 3 4

x y z

2x = 3y = 4z 

2x = 3y 

y = 
2

3
 x 

4z = 2x z = 
2

4
 x  z = 

1

2
 x 

x + y + z = 260 

x + 
2

3
 x + 

1

2
 x = 260 

6x + 4x + 3x

6
 = 260 





13x

6
 = 260 

13x = 6  260 

x = 
6  260

13
  x = 120 

120




2

3
  120 80





1

2
  120 60  (Ans.)

x% 3x% 18x

 C

 x% (C − C  x%) 

  = 




C − C  

x

100

= 




C − 

Cx

100

 3x%  (C + C  3x%)

= 




C + C  

3x

100

= 




C + 

3Cx

100
 





C + 

3Cx

100
 − 





C − 

Cx

100
 = 18x 

 C + 
3Cx

100
 − C + 

Cx

100
 = 18x 

  
3Cx

100
 + 

Cx

100
 = 18x 

  
Cx

100
 (3 + 1) = 18x 

 
Cx

100
  4 = 18x 

  
Cx

25
 = 18x 

  C = 
25  18x

x
  C = 450 

  450  (Ans.)

300 4 400 5 148

r%

(P) = 300 (n) = 4

I = Pnr 

I1 = Pnr = 300.4. r = 1200r

I2= Pnr 

  = 400.5.r 




 P = 400 

    n = 5 
 

= 2000r 

1200r + 2000r = 148 [ I1 + I2 = 148] 





(1200 + 2000)r = 148 

3200r = 148 

r = 
148

3200

r = 
148  100

3200
%  r = 4 

5

8
 %  4.625% 

4.625%  (Ans.)

4% 2 1

= P

n = 

2

r = 4% 

I = Pnr = P  2  4% 

  = P  2  
4

100
 = 

2P

25
 

C C = P(1 + r)2  

 = P




1 + 

4

100

2

= P




1 + 

1

25

2

 

 = P




26

25

2

= P. 
26

25
.
26

25
 = 

676

625
 P 

 = −

= C − P = 
676

625
 P − P 

  = 




676

625
 − 1 P = 





676 − 625

625
P = 

51

625
 p 

51P

625
 − 

2P

25
 = 1 

51P − 50P

625
 = 1 

P

625
 = 1 

 P= 625 

625  (Ans.) 

3 460 5 600

 A = P(I + nr)  

 n =

P = 

r =

A = n

 A = P(1 + 3r) = 460 (i) 

 A = P(1 + 5r) = 600 (ii) 

 (ii)  (i)

P(1 + 5r)

P(1 + 3r)
 = 

600

460
 

 
1 + 5r

1 + 3r

30

23
 

  23(1 + 5r) = 30(1 + 3r) 





  23 + 115r = 30 + 90r 

  115r − 90r = 30 − 23 

  25r = 7 

  r = 
7

25
 

   = 
7

25
  100% = 28%  (Ans.) 

5 13 985

S = P (1 + nr) 

 P

n 13  

  s 5  

         r
s

100
 = 

5

100

S = 985  

985 = P 




1 + 13 . 

5

100
 

985 = P 




1 + 

13

20
 

 985 = P  
33

20
 

 P = 
985  20

33
  P = 59697 

59697 (Ans.)

5 12 1248

S = P (1 + nr) 

 P 

n 12 

  s 5  

      r
s

100
 = 

5

100

S = 1248  

 1248 = P 




1 + 12  

5

100
 

 1248 = P 




1 + 

3

5
 

 1248 = P . 
8

5
 

 P = 
1248  5

8
  P = 780 

 780  (Ans.) 

5% 8000 3

P = 8000 

n = 3 

r = 5% = 
5

100
 

I = Pnr  





  = 8000
400

  3  
5
1

100
201 

 

  = 1200 

C = P (1 + r)
n 

  = 8000 




1 + 

5

100

3 

  = 8000 




1 + 

1

20

3 

  = 8000 




20 + 1

20

3 

  
= 8000 





21

20

3 

  = 

120
400  

8000.21.21.21

20
1

  20
1

  20
1

 

= 21  21  21 = 9261 

 = C – P 

  = (9261 – 8000) = 1261 

  = (1261 − 1200) = 61 

61  

(VAT) x% P x = 15, P 

= 2300

C

x% = 




C + 

Cx

100

 C 




1 + 

x

100

C 




1 + 

x

100
 = P 

  C = 
P

1 + 
x

100

 = 
P

100 + x

100

 = 
100P

100 + x
 

  (P − C) = 




P − 

100P

100 + x
 

100P + Px − 100P

100 + x
 

= 
Px

100 + x
 

x = 15 P = 2300 

= 
15  2300

100 + 15
         [x p 

= 
15  2300

115
  = 300 

px

(100 + x)
  300  (Ans.)





3

x

x3 − 
1

x3

x5 + 
1

x5 = 123 

 x

  x 
1

x
 

 x + 
1

x
 = 3

x + 
1

x
 = 3 

 




x − 

1

x

2





x + 

1

x

2

− 4x
1

x
 

   




x − 

1

x

2

 = (3)2 − 4 

   




x − 

1

x

2

= 9 − 4 = 5  x − 
1

x
 = 5

   = x3 − 
1

x3 = 




x − 

1

x

3

 + 3x
1

x
 




x − 

1

x
 

  = ( 5)
3
 + 31 5  

  = 5 5 + 3 5 = 8 5 

 8 5 





x3 + 

1

x3 



x2 + 

1

x2  

  = x5 + 
1

x
 + x + 

1

x5 = 




x5 + 

1

x5  + 




x + 

1

x
 

  x5 + 
1

x5 = 




x3 + 

1

x3 



x2 + 

1

x2  − 




x + 

1

x
 

 x3 + 
1

x3 = 




x + 

1

x

3

− 3x
1

x
 




x + 

1

x
 

  = 33 − 313 = 27 − 9 = 18 

 x2 + 
1

x2 = 




x + 

1

x

2

− 2x
1

x
 = 32 − 21 = 9 − 2 = 7 

  x5 + 
1

x5 = 18.7 − 3  

  = 126 − 3 = 123 

100  4

500

x A

1

4
 5% 4% 2

 x





  100x

A = x  100x 100x2  (Ans.) 

4

(x − 4) (100x + 500) 

(x − 4)(100x + 500) = 100x2 

 100x2 + 500x − 400x − 2000 = 100x2 

 100x = 2000 

 x = 
2000

100
 

  x = 20 

  = 20 

100x2 

100  (20)2 

100  400 

40000  

 20 40000 (Ans.) 

1

4
= 





1

4
  40000  

= 10000 

 = (40000 − 10000) 

= 30000 

5% r1 = 
5

100
 = 

1

20
 

n = 2 

P1 = 10000

I1 = ? 

 I1 = P1nr1 = 10000  2  
1

20 = 1000  

4% r2

4

100
 = 

1

25
 

 n = 2 

P2 = 30000 

I2 = ? 

 I2 = P2nr2 = 30000  2  
1

25
 = 2400 

I = I1 + I2 = (1000 + 2400)   

 = 3400  (Ans.) 
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 2% 600 2

K 2400 L 600 

  24 N 6

  S = C(1 + r) 

 L

M N 

 −

i. − ii. −  

iii.  





 

K i ii L i iii M ii iii  i, ii iii 

5 500 3 −

 

K 25 L 50  75 N 100

 

K 41.81 L 51.25  78.81 N 78.95

36 : ev Í̄e mgm¨v mgvav‡b exRMvwYwZK m~Î MVb I cÖ‡qvM 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 q n 

K n/q L q/n  qn N q + n 

 q d 

 qd L q + d M q/d N q – d 

 q% a 

 a + a 




q

100
 L a + 

q

100
  M a – 

q

100
  N q + 

a

100
 

 p n, r I

 Pnr L P2nr M

P

nr
N (Pr)n

 

K P(1 + nr) L P(1 + r)  P(1 + r)n
N P + nr 

 x q n 

K

qx

n
 L

nx

q
  nxq N

qn

x
 

 12 d

K

12

d
 

d

12
M 12d N

d

6
 

 8 50 12

1 

K 48 L 480  4800 N 48000

 d 1 


1

d
 L d M

6

d
N

7

d
 

 10 30 

K

1

3
 L 2  3 N 4 

 n p 10


10p

n
L 10p M 10np N

10n

p

 11 10%

 10 L 11 M 12 N 15

 36 40% 

K 500  504 M 520 N 650 

 x% p

K p + 
px

1000
 p + 

px

100

M p(100 + x) N 100p + x

 5% 500 2

K 20  50 M 80 N 120

I = Pnr = 500  2  
5

100
 = 50 

 450 450 4

K 72 L 79  81 N 85

 5 500 4 

K 70 L 80 M 90  100

r = 
5

100
, P = 500, n = 4 

   I = Pnr = 500  4  
5

100
100  

 220  + 15%

K 212 L 175  253 N 223 

 




220 + 220  

15

100
253

 390

K 95  195 M 290 N 390

x 

 −

x = 390 − x 

  x + x = 390 2x = 390,  x = 195 

 7 650

273

K 1 L 2 M 3  6

r = 
7

100
, P = 650, I = 273, n = ? 

  I = Pnr 

    n = 
I

Pr
 = 

273

650  
7

100

 = 6 
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 4% 500 2

K 450  540 M 520 N 550 

I = Prn = 500  
4

100
  2 = 40  

 (500 + 40) 540

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

 

i. I = Prn

ii. C = P(1 + r)n

iii. 5% 500 3  75

K i ii  i iii M ii iii N i, ii iii 

i.  I = Pnr 

ii.  I = C − P

iii. I = Prn 

    = 500  
3

100
  3 = 75 

 6 12

i. 
1

6
 

ii. 
1

12
 

iii. 
1

4

K i  ii L i  iii M ii iii  i, ii iii 

 

i. q n qn

ii. W = qnx x  

iii. I = (1 + r)n 

 i ii L i iii M ii iii N i, ii iii 

 t1 x  t2 

−

 i.
x

t1


ii.
x

t2
 

iii.




x

t2
 − 

x

t1
 

 i ii L i iii M ii iii N i, ii iii 

 10% 200 3 66

i. 60

ii. 266

iii. 6

K i  ii L i  iii M ii iii  i, ii iii 

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 −

n p r

 

 pn L

n

p
M 

p

n
N n + p

 

K prn L rn + p  r + np N r + n + p

 x% 

K pn(100 + x)  pn




1 + 

x

100

M pn(100x + 1) N pnx



220

15%

 

K 30 L 32  33 N 42 

 

 253 L 250 M 272 N 242 

 −

 x%  3x%

 18x  p

 x%

K p − x L p + x M px  p




100 − x

100

 3x%

K p + 3x L p − 3x 

 p




100 + 3x

100
N

3px

100

 


px

25
L px M 25px N 100px

 −

5% 500 1

−

 

K 24  25 M 45 N 50





 

K 1000 L 530  525 N 500

 

 0 L 25 M 50 N 500 



1000 5 

 1 

K 1102 L 805 M 1285  1050

 2 

K 39750  10250 

M 503 N  201

 q t d 

= ?

 qt L

q

t
 M 

t

q
N

t

qt

 x 3x 

K 2 L 2
1

2
  3 N 4 

 10 10%

 11 L 12 M 20 N 21

 a b%

K  




ab + 

a

100
 a





1 + 

b

100
M  b





1 + 

a

100
N b





1 + 

1

100

 P, r, n

A

 i. I = Pnr

ii. A = P(1 + r)n

iii. A = P(1 + r)

 i ii L i iii M ii iii N i, ii iii 

 i.




a + 

1

a

2

= 3 




a − 

1

a

2

= −1

ii. X Y

m B = Y(1 + X)m 

iii.

K i ii L i iii M ii iii  i, ii iii 

 i.  C = P(1 + nr)

ii. 5% 400 6 120  

iii. −

K i ii L i iii  ii iii N i, ii iii 

 −

t1 x 

t2

 

K xt1 L

t1

x


x

t1
N x + t1

 


x

2
 




1

t1
 + 

1

t2
L 2x 





1

t1
 + 

1

t2
M

2

x
 




1

t1
 + 

1

t2
N 2x 





1

t1
 − 

1

t2

 

K 2x 




1

t2
 − 

1

t1
L x 





1

t1
 − 

1

t2
M  

x

2
 




1

t1
 − 

1

t2
 

x

2
 




1

t2
 − 

1

t1

 −

4%,  600 4

 

 696 L 686 M 678 N 650

 

K 70193  70192 M 70142 N 70133

 

K 542 L 562  592 N 600



750  7% 5

 

K 800  80250

M 80150 N 802

 

K 157 L 15725

M 150  15750



6 12

 3

K 
1

12
L

1

3
M

2

3


3

4

 2

K 4  6 M 10 N 12 
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  i. a + b = 7  ab = 12  a – b = 1 





 ii. a4 + 1 = a2  
a4

a8 + a4 + 1
  = 

1

2
  

 iii. a2 + 
1

a2  = 10 a = 2  + 3  

 

K i  ii  i  iii M ii  iii N i, ii iii 

  

 i. x = 3 y = 1 (x − y)3 = 8 

ii. x = 2 y = 3 (x3 − y3) = − 19 

iii. p6 = 1 p3 − 
1

p3 = 1

 i ii M i iii L ii iii N i, ii iii 

 

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

ii. x3 − 1 = 7 x = 2 

iii. a3 + b3 = (a − b)3 (a2 + ab + b2)

K i  i ii M i iiiN i, ii

iii 

 

i. a + 
1

a
 = 2 





a − 

1

a

2

 = 0

ii. a3 − b3 = (a − b)3 − 3ab(a − b)

iii. a + b = 6 a − b = 4  ab = 5 

K i ii  i iii M ii iii N i, ii iii 

 2x4 + 16x − 

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

 i ii L i iii M ii iii N i, ii iii 

 −

x2 − 5 − 2 6  0 

 x −

 3 + 2 L 2 − 3 M 3 − 2 N 2 + 3

 x + 
1

x

K 2 L 2 2 M 3  2 3

 x3 − 
1

x3 −

K 18 2  22 2 M 24 2 N 26 2 

 −

x3 – 7xy2 – 6y3 (x – 2y)2 – y2 

 x 

K y  – y M 2y N – 3y 

 

 (x + 2y) L (x + 3y)M (x – y) N (x + 4y) 

 

K (x + y) L (x – 2y) M (x + 3y)  (x – y)

 −

x + 
1

x
 = 6  

 x2 + 
1

x2 

K 36  34 M 32 N 30 

 x − 
1

x
 

K 3 L 6 M 4  2 







x − 

1

x
 

2

 = ( )x
2
 − 2 x

1

x
 + 







1

x

2

= x + 
1

x
 − 

2 

   = 6 − 2 = 4 

   x − 
1

x
 = 4 = 2

 
4x

x2 − 3x + 1
 

 

4

3
 L 

3

4
M

2

3
 N

3

2
 

4x

x2 − 3x + 1
 = 

4x

 x




x − 3 + 

1

x

 = 
4

x + 
1

x
 − 3

 = 
4

6 − 3
 = 

4

3
  [ x 

+ 
1

x
 = 6 ] 

¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 

 1 

x x + 
1

x
 = 5.

x3 − 
1

x3 





x5 + 
1

x5 = 2525.  

  1bs cª‡kœi mgvavb   

 x

5x − x2 = 1 

x2 + 1 = 5x 

  
x2 + 1

x
 = 5         x

   x + 
1

x
 = 5  

 x + 
1

x
 = 5 





x + 

1

x

2
 = 25 

  




x − 

1

x

2
 + 4.x.

1

x
 = 25 

  




x − 

1

x

2
 = 25 − 4 

  




x − 

1

x

2
 = 21 

  




x − 

1

x
 = 21

 = x3 − 
1

x3 = 




x − 

1

x

3
 + 3.x.

1

x
 




x − 

1

x
 

  = ( )21
3
 + 3 21  

  = 21 21 + 3 21 

  = 24 21 (Ans.) 

 x + 
1

x
 = 5

x − 
1

x
 = 21 

 ∴ 




x + 

1

x
 




x − 

1

x
 = 5 21 

  x2 − 
1

x2 = 5 21 

 




x3 − 

1

x3  




x2 − 

1

x2  = 24 21.5 21

x5 − x3.
1

x2 − 
1

x3.x
2 + 

1

x5 = 2520 

x5 − x − 
1

x
 + 

1

x5 = 2520 

  




x5 + 

1

x5  = 2520 + 




x + 

1

x
 

  




x5 + 

1

x5  = 2520 + 5      

  ∴ x + 
1

x
 = 2525





 2400 10

8

x

20% 25%  

  2bs cª‡kœi mgvavb   

x 

 
2400

x
 

 (x + 10) 

2400

x + 10
 

2400

x
 − 

2400

x + 10
 = 8 

 
2400(x + 10) − 2400x

x(x + 10)
 = 8 

 8x(x + 10) = 2400(x + 10) − 2400x 

 8x(x + 10) = 2400(x + 10 − x) 

 8x(x + 10) = 2400  10 

 8x(x + 10) = 24000 

 8(x2 + 10x) − 24000 = 0 

 8(x2 + 10x − 3000) = 0 

 x2 + 10x − 3000 = 0  8

x2 + 60x − 50x − 3000 = 0 

 x(x + 60) − 50(x + 60) = 0 

 (x + 60)(x − 50) = 0 

 x + 60 = 0 x − 50 = 0 

  x = −60  x = 50 

 x x

x = 50 

 50

2400

50
 48

50 48

50

50 20%




50

20

100





50 

1

5
10

 (50 − 10) 40

2400

40
60

25% = 




48

25

100





48 

1

4
12





 (48 + 12) 60

 20% 25%

 10 n% 

10 x x

z% 

10 4% 20%  

  3bs cª‡kœi mgvavb   

10 x

 n% 10




x − x  

n

100

x




1 − 

n

100
 

x(100 − n)

100

x(100 − n)

100
1 

 x(100 − n) = 100 

 x = 
100

100 − n
 

  10
100

100 − n
 Ans) 

y z%

10
100

100 − n

 y
100y

10(100 − n)

 z% y  

 = 
100y

10(100 − n)
 + 

100y

10(100 − n)

z

100

100y

10(100 − n)
 




1 + 

z

100

100y

10(100 − n)
 




100 + z

100
  

y(100 + z)

10(100 − n)
 

y(100 + z)

10(100 − n)
 = 1 

  y(100 + z) = 10(100 − n)             

 y = 
10(100 − n)

(100 + z)
 

  
10(100 − n)

100 + z
z% (Ans) 

z%
10(100 − n)

100 + z

n = 4, z = 20 

  
10(100 − 4)

100 + 20
 





10  96

120
8

 8  (Ans) 

 6
1

2
750 4

 

  4bs cª‡kœi mgvavb   

I = Pnr 

 C = P(1 + r)n 

  I = n

n = 

P = 

r = 

C = n 

I Pnr 

   P = 750 

n = 4 

s = 6 
1

2
 = 

13

2
 

  r = 
s

100
 = 

13

2

100
 = 

13

2  100
 = 

13

200
 

  I = 
15

750  4  
13

 
200
 50

 = 195 

  4 (750 + 195) 945 (Ans)

 

 C = P(1 + r)n C

  C = 750 




1 + 

13

200

4

 = 750 




200 + 13

200

4

 

  = 750  




213

200

4

= 96485 

  (96485 − 75000)

21485

195

 (21485 − 19500)

1985 (Ans)

 p 2p

 r

x

2

3
(r + p) 





r = 15 p = 30 200 100

 

  5bs cª‡kœi mgvavb   

x

 (x − r) r

1
1

p
 

1
1

2p
 

1  




1

p
 + 

1

2p
 

= 




2 + 1

2p
 = 

3

2p
 

 (x − r)
3(x − r)

2p
 

 r
r

2p
 (Ans) 

(x − r)
3(x − r)

2P
 

r
r

2P
 

 
3(x − r)

2p
 + 

r

2p
 = 1  1] 

  
3(x − r) + r

2p
 = 1  

  
3x − 3r + r

2p
 = 1  

   
3x − 2r

2p
 = 1  

  3x − 2r = 2p 

  3x = 2r + 2p 

  x = 
2r + 2p

3
  

  x = 
2(r + p)

3
  x = 

2(r + p)

3
  

 
2(r + p)

3
 

r = 15  p = 30

 = 
2(15 + 30)

3
 = 30 (Ans) 

  (x − r)

 = (30 − 15)   

  = 15 

30

  = 15  200  3000

= 30  100  = 3000







 

 2400 10

8

x

x

(i)

(ii)  

  6bs cª‡kœi mgvavb   

 x

  
2400

x
 

 (x + 10)

 
2400

x + 10
 

x 
2400

x
 

2400

x + 10
  

 
2400

x
 −

2400

x + 10
 = 8

2400

x
 −

2400

x + 10
 = 8 

  2400 




1

x
 − 

1

x + 10
 = 8 

  300 




1

x
 − 

1

x + 10
 = 1 [8

   300




x + 10 − x

x(x + 10)
 = 1 

   
3000

x2 + 10x
 = 1  

  x2 + 10x = 3000 

   x2 + 10x − 3000 = 0 

   x2 + 60x − 50x − 3000 = 0 

   x(x + 60) − 50(x + 60) = 0 

   (x + 60)(x − 50) = 0 

  x + 60 = 0 x − 50 = 0 

   x = − 60                   x = 50 

 x  x

 x = 50 (Ans)

(i) x = 50                  

 50

= 
2400

50
  = 48

 50 48 (Ans)

(ii)  (x + 10)





= (50 + 10) = 60 

  = 
2400

60
 = 40

 40 (Ans)

 d p q

b  c  b c

b c

20 

12  

  7bs cª‡kœi mgvavb   

b  c  (b + c) 

(b − c) 

  

 



        b + c = 

d

p
 ....... (i)

  b – c = 
d

p
 ....... (ii) (Ans)

 

(i) (ii)

2b = d 




1

p
 + 

1

q
 

  b = 
d

2



1

p
 + 

1

q
 

 (i) (ii) 

b + c = 
d

p

b − c = 
d

q
 

    ( − )  ( + ) ( − )  

 2c = d 




1

p
 − 

1

q
 

  c = 
d

2
 




1

p
 − 

1

q
 

 



         

d

2
 




1

p
 + 

1

q
 

 
d

2
 




1

p
 − 

1

q
 .

 (Ans.) 

d = 20 

p = x 

 q = 2x 

x + 2x) 3x 

3x = 12 

   x = 4 

 





b = 
d

2
 




1

p
 + 

1

q

= 
20

2
 




1

4
 + 

1

8
      p = 4  q = 8

  = 10. 
2 + 1

8
 = 10. 

3

8
 = 

15

4
  (Ans) 

c = 
d

2
 




1

p
 − 

1

q
 

  = 
20

2
 




1

4
 − 

1

8
      p = 4  q = 8  

  = 10 . 
2 − 1

8
 = 

10

8
 = 

5

4
   


15

4
 

5

4
 (Ans)

 15  4

5  3  t

t

 
  8bs cª‡kœi mgvavb   

t

 (4 − t)


15

t
 : 

15

4 − t
 = 5 : 3 







(Ans) 

15

t
 : 

15

4 − t
 = 5 : 3 

  

15

t

15

4 − t

 = 
5

3
 

  
15

t
  

4 − t

15
 = 

5

3
 

  
4 − t

t
 = 

5

3
 

  12 − 3t = 5t 

  12 = 5t + 3t 

  8t = 12 

  t = 
12

8
  t = 

3

2
 (Ans) 

x  y 

 t(x + y) = 15 

 x + y = 
15

t
 

 x + y = 
15

3

2

 

 x + y = 15 . 
2

3
 





  x + y = 10 (i) 

 (4 − t)(x − y) = 15 

 x − y = 
15

4 − t
 

 x − y = 
15

4 − 
3

2

 

 x − y = 
15

8 − 3

2

 

 x − y = 15. 
2

5
 

  x − y = 6 (ii) 

 (i) (ii)

2x = 16  x = 8 

 (i) (ii)

2y = 4

  y = 2 

  8  2  (Ans) 

 t1 t2 t2  t1)

1

8 1 5 72

 

  9bs cª‡kœi mgvavb   

v

v t1 

 1
v

 t1

v t2

1 
v

 t2
 



1




v

 t1
 − 

v

 t2
 v 





t2 − t1

 t1t2

 1
t2 − t1

 t1t2
 (Ans)  

v 




t2 − t1

 t1t2
 1 v

v

v




t2 − t1

 t1t2

1

t2 − t1

 t1t2

t1t2

t2 − t1
 


t1t2

t2 − t1
(Ans) 

x y

8





 y = 8x (i) 

 72

 y = 72x − 72  5 

 y = 72x − 360 (ii) 

 (i)  (ii)

8x = 72x − 360 

 8x − 72x = −360 

 − 64x = − 360 

  x = 5625 

  x (i)

y = 8  5625 = 45 

  45 (Ans) 

 x% 2x%

y  x%

2x%
27x

2
  

m% n% p  m = 5, 

n = 15  p = 180  

  10bs cª‡kœi mgvavb   

 y

x%  (y x%)

= 




y  

x

100
 = 

xy

100
  

 




y − 

xy

100
   

  = y




1 − 

x

100
 (Ans) 

2x%

x%
27x

2
  

  2x% (y 2x%)

= 




y  

2x

100
 = 

xy

50
 

 = 




y + 

xy

50
 

y + 
xy

50
 = y − 

xy

100
 + 

27x

2
  

  y + 
xy

50
 − y + 

xy

100
 = 

27x

2
  

  
xy

50
  + 

xy

100
 = 

27x

2
  

   
2xy + xy

100
 = 

27x

2
  

  
3xy

100
 = 

27x

2
   

   6xy = 2700x





6xy − 2700x = 0 

  6x(y − 450) = 0 

  y − 450 = 0     [ x  0] 

   y = 450 

    450 (Ans)

m%  y




1 − 

m

100
 

n%  y




1 + 

n

100
 

 y




1 + 

n

100
 − y 





1 − 

m

100
 = p 

  y + 
ny

100
 − y + 

my

100
 = p  

  y




n

100
 + 

m

100
 = p  

  
y

100
 (m + n) = p 

  y = 
100p

m + n
  

 m = 5, n = 15  p = 180

 = 
100  180

5 + 15
 

= 
100  180

20
  = 900  

   
100p

m + n
  900 (Ans.)

 3 460 5 600

P

5 2000  

  11bs cª‡kœi mgvavb   

P

= r% = 
r

100
 

 n

 I = Pn.
r

100
 = 

Pnr

100
 

 3
P  3  r

100

3Pr

100

5
P  5  r

100

3Pr

100

A = P + I 

 P + 
3Pr

100
 = 460(i) 

        P + 
5Pr

100
 = 600 (ii)





P




1 + 

3r

100
 = 460 (i) 

  P




1 + 

3r

100
 = 600 (ii) 

 (ii) (i)

P




1 + 

5r

100

P




1 + 

3r

100

 = 
600

460
 

  
100 + 5r

100 + 3r
 = 

30

23
 

  2300 + 115r = 3000 + 90r 

  25r = 700 

   r = 
700

25
 = 28 

  28% Ans) 

28% 

 n 5

A = 2000 

P

A = P + I 

  2000 = P + P  5  
28

100
 

  2000 = P






1 + 
5  28

100
 

   P = 
2000

1 + 
140

100

 = 
2000  100

240
 = 83333  

 83333 (Ans) 

 x x% 4 x 

4

x

625 25% 4  

  12bs cª‡kœi mgvavb   

P = x 

r = x% = 
x

100
  

n = 4 

     I = Pnr = x  4  
x

100
 = 

x2

25
 (Ans)

x2

25
  = x 

  x2 = 25x 

  x2 − 25x = 0 

  x (x − 25) = 0 

   x = 0 x − 25 = 0 





    x = 25 

 x  0 

 x 25 (Ans)

P = 625

r = 25% = 
25

100
 = 

1

4
  

  n = 4

C = P (1 + r)
n
 

   = 625 




1 + 

1

4

4 

625 




4 + 1

4

4

625 




5

4

4

 625  
625

256
 

= 152588

 = C − P 

   = (152588 − 625)

= 90088 (Ans)

 650 676

5%  

  13bs cª‡kœi mgvavb   

P

r% 

  n  

C C = P (1 + r)n 

650 = P (1 + r)  (i) n = 1 

 676 = P (1 + r)2  (ii) n = 2 

650 = P (1 + r)  (i)  

  676 = P (1 + r)2  (ii) 

  (ii) (i) 

676

650
  = 

P (1+ r)2

P (1 + r)
  

 
26

25
  = 1 + r  (iii) 

  (iii) r = 
26

25
  − 1 

  r = 
26 − 25

25
  

   r = 
1

25
  





  (i) 1 + r = 
26

25
 

650 = P 




26

25
  

 P = 
25  650

26
  = 25  25 = 625 

  625

 2 = (676 − 625) = 51 

I = Pnr 

  2 = 




625  

1

25
  2  = 50

 

= (51 − 50) = 1 (Ans)

P = 625

r = 5% = 
5

100
  = 

1

20
  

 = 2P = 2  625 = 1250

n

C = P(1 + r)
n 

1250 = 625 




1 + 

1

20

n
 

2 = 




21

20

 n
 

P =  

C =

r = 

n = 

log 2 = log 




21

20

n

 [ log

n log 




21

20
 = log 2 

n log (105) = log 2 

n = 
log 2

log (1.05)
  

  n = 
0.30103

0.02119
  = 

30103

2119
  = 14207  142 

  142 (Ans)

 4% 1000 5

5%  
  14bs cª‡kœi mgvavb   

r = 4% = 
4

100
  

  P = 1000

n = 5

 I = Pnr = 1000  5  
4

100
  

= 200 Ans.) 





P = 1000 n = 5 r = 
4

100
  

 A = P (1 + r)n = 




1 + 

4

100

5

  

  = 1000 




104

100

5

 = 1216.653  

 A − P = (1216.653 − 1000)  

216.653 

200 

 (216.653 − 200) 

16.653 (Ans.) 

r = 5% = 
5

100
  

  A = P(1 + r)n = 1000 




1 + 

5

100

5

  

  = 1000 




105

100

5

  

  = 1276.282  

 A − P = (1276.282 −1000)  

= 276.282 (Ans.) 

 5% 8000 3

3

3

3 112933  
  15bs cª‡kœi mgvavb   

r = 5% 

  P = 8000 

n = 3 

 I = Pnr = 8000  3  
5

100
 

  = 1200 (Ans)

A = P(1 + r)n 

  A = 8000 




1 + 

5

100

3

= 8000




105

100

3

 

   = 9261

 A − P = (9261 − 8000)  1261  

1200



(1261 − 1200) 61 Ans)

3 112933

8000




1 + 

r

100

3

 − 8000 = 112933 

 












1 + 

r

100

3

 − 1  8000 = 112933 





 




1 + 

r

100

3

 = 
1129.33

8000
 + 1 = 1141 

 1 + 
r

100
 = 1045 

 
r

100
 = 1045 − 1 = 0045 

 r = 0045  100 = 45% 

  5 − 45)% = 05%

(Ans) 

m„Rbkxj cÖkœe¨vsK DËimn 
 36 72

−

x

6 5

(x − 36) (72 − x)

48 160

 5 2 35

y

x%

a% 75





35 − 

5y

2

1400

x + 100

3000

100 + a

 p r%

p = 20000 r = 5 

p y y

65 p = 50

p 




1 + 

r

100

21000
100 (y − p)

p
% 30%

 5% 

2

4

36000 

11x −12y = 6 9.1% ; 6 11. 

 

 

 

 

r 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

m„Rbkxj cÖkœ I mgvavb 

 p + q = 6 pq = 3 p > q. 

(p − q)

p3 − q3 − 5 (p2 − q2)

p5 + q5  = 4806.  
  20bs cª‡kœi mgvavb   

 p + q = 6  pq = 3 





(p − q)2 = ( p + q)2 − 4pq 

  = (6)2 − 4.3  

  = 36 − 12 = 24 

  p − q  = 24 = 4  6 = 2 6 (Ans.) 

 p + q = 6 pq = 3 

p – q = 2 6 

p3 − q3  = (p − q)3 

+ 3pq (p − q) 

= (2 6
3
 + 332 6   

   = 48 6 + 18 6 = 66 6 

  p2 − q2 = (p + q) (p − q) 

  = 6.2 6  

     = 12 6 

 p3 − q3 − 5 (p2 − q2) 

  = 66 6 − 5.12 6  

  = 66 6 − 60 6 = 6 6 (Ans.) 

  p + q = 6  pq = 3 

 = p5 + q5 

  = p5 + p3q2 + p2q3+ q5 – p3q2 – p2q3 

  = p3(p2 + q2) + q3(p2 + q2) – p2q2(p + q) 

  = (p2 + q2) (p3 + q3) – p2q2(p + q) 

  = (p2 + q2) (p3 + q3) – (pq)2(p + q) 

  = {(p + q)2 – 2pq} {(p + q)3 – 3pq(p + q)} – (pq)2 (p + q) 

  = {(6)2 – 2.3} {(6)3 – 3.3.6} – (3)2.6      

  = (36 – 6) (216 – 54) – 9.6 

  = 30.162 – 54 = 4860 – 54 = 4806 

   p5 + q5 = 4806   

 x2 − 5x + 1 = 0 

x + 
1

x
 

x4 − 
1

x4 

x5 + 
1

x5 = 5 5.  

  21bs cª‡kœi mgvavb   

 x2 + 5x + 1 = 0 

  x2 + 1 = 5x 

  
x2 + 1

x
 = 5 x

   x + 
1

x
 = 5 (Ans.) 

 x + 
1

x
 = 5

 




x2 + 

1

x

2

 = 5  





 




x − 

1

x

2

 + 4.x. 
1

x
 = 5 

 




x − 

1

x

2

 = 5 − 4 

 




x − 

1

x

2

 = 1 

  x − 
1

x
 = 1

x2 + 
1

x2 = 




x + 

1

x

2

 − 2  x . 
1

x
 

  = ( )5 2 − 2 = 5 − 2 = 3 

 x4 − 
1

x4 = (x2)2 − 




1

x2

2

 = 




x2 + 

1

x2  




x2 − 

1

x2  

  = 




x2 + 

1

x2  




x + 

1

x
 




x − 

1

x
 

  = 3  5.1

= 3 5 (Ans.) 

 x + 
1

x
 = 5 

 x3 + 
1

x3 = 




x + 

1

x

3

 − 3  x  
1

x
 




x + 

1

x
 

  ( )5 3 − 3  5      

  = 5 5 − 3 5 = 2 5 

 x2 + 
1

x2 = 3 

 




x3 + 

1

x3  




x2 + 

1

x2  = x5 + x3 . 
1

x2 + 
1

x3 . x
2 + 

1

x5 

 2 5 . 3 = x5 + 
1

x5 + 




x + 

1

x

x5 + 
1

x5 = 6 5 − 




x + 

1

x
 

 x5 + 
1

x5 = 6 5 − 5  x5 + 
1

x5 = 5 5 

  x + y = 3, xy = 2

x – y 

(x3 + y3) + 2(x2 + y2) 

x4 + y4 = 17  

  22bs cª‡kœi mgvavb   

 x + y = 3  xy = 2 

(x – y)2= (x + y)2 – 4xy 

  = (3)2 – 4.2     

  = 9 – 8 





(x – y)2 = 1 

   x – y = ± 1 (Ans.) 

 x + y = 3  xy = 2 

x – y = ± 1 

 (x3 + y3) + 2(x2 + y2) 

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

  = {(3)3 – 3.2.3} + {(3)2 + (± 1)2} 

= (27 – 18) + (9 + 1) 

  = 9 + 10 = 19 (Ans.) 

x + y = 3  xy = 2 

 x – y = ± 1 

 = x4 + y4 = (x2)2 + (y2)2 

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

  = {3.(± 1)}2 + 2.(2)2 

9 + 8 = 17 = 

 x4 + y4 = 17 

  x + y = 3, xy = 2

x – y 

(x3 + y3) + 4(x2 + y2)

x8 + y8 = 257  

  23bs cª‡kœi mgvavb   

 x + y = 3  xy = 2

 (x – y)2= (x + y)2 – 4xy 

  = (3)2 – 4.2     

= 9 – 8 = 1 

x – y = 1 (Ans.) 

 x + y = 3  xy = 2 

 = (x3 + y3) + 4(x2 + y2) 

  = (x + y)3 – 3xy(x + y) + 4{(x + y)2 – 2xy} 

  = (3)3 – 3.2.3 + 4{(3)2 – 2.2} 

= 27 – 18 + 4(9 – 4) = 9 + 20 = 29 (Ans.) 

x + y = 3  xy = 2 

= x8 + y8 = (x4)2 + (y4)2 

  = (x4 + y4)2 – 2.x4.y4 

  = {(x2)2 + (y2)2}2 – 2x4y4 

  = {(x2 + y2)2 – 2x2y2}2 – 2(xy)4 

  = [{(x + y)2 – 2xy}2 – 2(xy)2]2 – 2(xy)4 

  = [{(3)2 – 2.2}2 – 2(2)2]2 – 2(2)4     

  = [{9 – 4}2 – 2.4]2 – 2.16 

  = [{5}2 – 8]2 – 32 = [25 – 8]2 – 32 

  = [17]2 – 32 = 289 – 32 = 257 =  

 x8 + y8 = 257 

 x2 – 1 = 5x  a2 = 3 + 2 2





x + 
1

x
 

x8 + 1

x4  = 727





x2 – 

1

x2  




a3 + 

1

a3  = 50 58  

  24bs cª‡kœi mgvavb   
x2 – 1 = 5x 

  
x2 – 1

x
 = 5 

   x – 
1

x
 = 5 ............. (i) 

 




x + 

1

x

2

 = 




x – 

1

x

2

 + 4.x.
1

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

  x + 
1

x
 = ± 29 (Ans.) 

x + 
1

x
 = ± 29

 = 
x8 + 1

x4  = x4 + 
1

x4 

  = (x2)2 + 




1

x2

2

 = 




x2 + 

1

x2  – 2.x2.
1

x2 

  = 












x + 

1

x

2

 – 2.x.
1

x

2 
– 2 

  = { }( )29
2
– 2

2

 – 2 

  = (29 – 2)2 – 2 = (27)2 – 2 = 729 – 2 = 727 = 

 
x8 + 1

x4  = 727  

x + 
1

x
x – 

1

x
 = 5 

a2 = 3 + 2 2 

a2 = 2 + 2 2 + 1 

a2 = ( )2
2
 + 2. 2.1 + (1)2 

 a2 = ( )2 + 1
2
 

a = ± ( )2 + 1  

   a = 2 + 1 ................. (i)      

1

a
  = 

1

2 + 1
  = 

( )2 – 1

( )2 + 1  ( )2 – 1
 

  = 
2 – 1

( )2
2
 – (1)2

 = 
2 – 1

2 – 1
 = 2 – 1 

  a + 
1

a
 = 2 + 1 + 2 – 1 = 2 2 

 = 




x2 – 

1

x2  




a3 + 

1

a3  





  = 












x + 

1

x
 




x – 

1

x
 












a +

1

a

3

 – 3.a.
1

a
 




a + 

1

a
 

  = ( )29 × 5  { }( )2 2
3
 – 3 × 2 2  

  = 5 29 × ( )16 2 – 6 2  

  = 5 29 × 10 2 = 50 58  

  




x2 – 

1

x2  




a3 + 

1

a3  =50 58 

 2
y + 

1

y
 + 1

 = 32 

y + 
1

y

 
y6 + 1

y3  = 52

 
1

y4 = 194 – y4

 

  25bs cª‡kœi mgvavb   

2
y + 

1

y
 + 1

 = 32

2
y + 

1

y
 + 1

 = 25 

 y + 
1

y
 + 1 = 5  

y + 
1

y
 = 5 – 1 

   y + 
1

y
 = 4 (Ans.) 

y + 
1

y
 = 4

= 
y6 + 1

y3  = 
y6

y3 + 
1

y3 = y3 + 
1

y3 

   = 




y + 

1

y

3

 – 3.y.l
1

y
 




y + 

1

y
 

   = (4)3 – 3.4           




 y + 

1

y
 = 4  

   = 64 – 12 = 52 = 

 
y6 + 1

y3  = 52 

y + 
1

y
 = 4 

   




y + 

1

y

2

 = (4)2          

   y2 + 2.y.
1

y
 + 





1

y

2

 = 16 

   y2 + 
1

y2 = 16 – 2 





   y2 + 
1

y2 = 14 

   




y2 + 

1

y2

2

 = (14)2     

   (y2)2 + 2.y2.
1

y2 + 




1

y2

2

 = 196 

   y4 + 2 + 
1

y4 = 196 

   y4 + 
1

y4 = 196 – 2 

   y4 + 
1

y4 = 194 

   
1

y4 = 194 – y4 

 x2 – 2 30 −11 = 0;  x > 0

x

 x3 + 
1

x3 = 42 6 

(x2 + 
1

x2) (x
3 − 

1

x3)  

  26bs cª‡kœi mgvavb   
  

 x2 − 2 30 −11 = 0 

 x2 = 11 + 2 30  

 x2 = ( 6)2 + ( 5)2 + 2. 6 . 5  

 x2 = ( 6 + 5)2  

  x = 6 + 5 (Ans.) 

x =  6 + 5 

  
1

x
 = 

1

 6 + 5 
 = 

6 − 5 

( 6 + 5 ) 6 − 5 
 = 

6 − 5 

6 − 5
 = 6 − 5  

 x + 
1

x
  = 6 + 5 + 6 − 5 = 2 6  

 x3 + 
1

x3 
 = 





x + 

1

x

3

 − 3. x . 
1

x
 




x + 

1

x
  

   = ( )2 6
3

 −3.2 6  = 8.6 6  − 6 6  

   = 48 6 − 6 6  = 42 6 =  

 x3 + 
1

x3 
 = 42 6 

x = 6 + 5  

 
1

x
6 − 5  

  x − 
1

x
6 + 5 − 6 + 5 = 2 5  





 x + 
1

x
 2 6 

   




x + 

1

x

2

 = 4. 6 

   x2 + 
1

x2  + 2. x. 
1

x
  = 24 

   x2 + 
1

x2  = 24 − 2 

    x2 + 
1

x2  = 22 

= 




x2 + 

1

x2  




x3 − 

1

x3  

   = 




x2 + 

1

x2  




x − 

1

x
 




x2 + x. 

1

x
 + 

1

x2   

   = 




x2 + 

1

x2  




x − 

1

x
 




x2 + 

1

x2 + 1   

   = 22. 2 5. (22 +1) 

= 22. 2 5.23 = 1012 5 

 x− 
1

x
 = 2

x2 + 
1

x2 

x4 + 
1

x4 

x3 + 
1

x3 = 10 2  

  27bs cª‡kœi mgvavb   

  x − 
1

x
 = 2 

  x2 + 
1

x2  = 




1 − 

1

x

2

  + 2. x. 
1

x
  

  = (2)2 + 2 = 4 + 2 = 6 (Ans.) 

 x4 + 
1

 x4= (x2)
2
 + 





1

x2

2

  

  = 




x2 − 

1

x2

2

  + 2. x2. 
1

x2  = 












x − 

1

x2 + 2. x . 
1

x

2

− 2 

  = {(2)2 + 2}2 − 2 = (4 + 2)2 − 2 

  = (6)2 − 2 = 36 − 2 = 34 (Ans.) 

x2 + 
1

x2  = 6 

  




x + 

1

x
 
2

− 2. x. 
1

x
  = 6 

  




x + 

1

x
 
2

= 6 + 2 

  




x + 

1

x
 
2

= 8 

  x + 
1

x
  =  8  





   x + 
1

x
  = 2 2       

= x3 + 
1

x3  = 




x + 

1

x
 
3

− 3. x. 
1

x
 




x + 

1

x
 

  = (2 2 )3 − 3.2 2       

  = 16 2 − 6 2  = 10 2  

  x3 + 
1

x3 = 10 2 

 


