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2.1

x x 

x2 

q p 10 

 `10p r 

` 10r `10q

s2 

lbh lb 

3xy, x2+2x, x3  x2 + 4x + 3,  r2, ax + b

-1

Polynomials and Factorisation
2

SCERT T
ELA

NGANA



28

2.2

x, y, z .....

x ......

P = 4s 

s 4

4 
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ax, by, cz .... a, b, c, ... 

(arb i t ra ry cons tant )  a ,b ,c , . . . .  

 

x

y

 2x2 + 3xy + 5y2 

2.3

(i)  3x2 + 7x + 5 (ii)  3x2y2 + 4xy + 7

5 7x 3x2 3x2 + 7x + 5

7x 3 x2 3x2 + 7x + 5

x0 5 7 

2 3x2 + 7x + 5  3x2 +7x+5

xy 3 x2y3 3x2y3 + 4xy + 7 

2 + 3 = 5 3x2y3 7 x0y0 4

5 x2y3+ 4xy + 7 

x0 

5x0 5

n 3 2 1 
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x n

(0)

.1

(i) 7x3 + 5x2 + 2x  6 (ii) 7  x + 3x2

(iii) 5p -      (iv) 2 (v) 5xy2

x2 .2

(i) 15  3x + 2x2 (ii) 1  x2 (iii) x2  3x + 5 (iv)

(i)

nth n 
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(ii)

2x  5 3x 

p(x), q(x) r(x) x 

p(x)  = 3x2 + 2x + 1 .1

q(x) = x3  5x2 + x  7

r(y) = y4  1 15 p .2

t(z) = z2 + 5z + 3  

x, y x2  y2 x2 +  2xy + y2 x + y 

x3 + y3 + z3 x2 + y2 + z2 

3
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2.1

.1

(i)    x5  x4 + 3 (ii) x2 + x  5 (iii)  5

(iv) 3x6 + 6y3  7 (v) 4  y2 (vi)  5t  

.2

(i)    3x2  2x + 5 (ii) x2 + (iii)  p2  3p + q (iv)   

(v) (vi) x100 + y100

x3 .3

(i)    x3 + x + 1 (ii) 2  x3 + x2 (iii)  (iv)   2x3 + 5

(v) (vi) (vii) (viii) 4

.4  

(i)    5x2 + x  7 (ii) x  x3 (iii)  x2 + x + 4 (iv)   x  1

(v)   3p (vi) r2

.5     

2 (i)

(ii)

3 (iii)

(iv)

2 x2 + 2x + y2 (v)

r2 (vi)

10 .6 

2.4

 p(x)  =  x2 + 5x + 4 -

x = 1 p(x)

1 x p(x) 
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10 p(x)  x = 1 p(x)

x = 1 x = 0 p(x)

p( 4) 

 s( 1)

(i) p(x)  = 4x2  3x + 7 ,  x = 1
(ii) q(y) = 2y3  4y +   , y = 1
(iii) r(t)  =  4t4 + 3t3  t2 + 6 , t = p , 
(iv) s(z) = z3 - 1 , z = 1
(v) p(x) = 3x2 + 5x  7, x = 1
(vi) q(z) = 5z3  4z +  , z = 2

r(t) = t  1

r(1) , r(1) = 1  1 = 0

r(1) = 0

p(x) p(x) = 0 

SCERT T
ELA

NGANA



34

p(x) 

f(x) = x + 1

x + 1 = 0 (0) x + 1 

x f (x) = 0 x f (x) x = 1

x + 1 = 0 x + 1 1 f (x) 1

3 

x 3 = 3x0 

3x0

x + 2 p( 2) p(2) p(1) p(x) = x + 2 1 - 

p(x)  = x + 2

1 x

p(1) = 1 + 2 = 3

2 x

p(2) = 2 + 2 = 4

1 x

p( 1) =  + 2 = 1

2 x

p( 2) =  + 2 = 0

2 x + 2 1, 2, 1

p(x) = 3x + 1 2 - 

p(x)

    p(x)  =  0

     3x + 1  =  0

                           3x = 1

                           x  = 

x2  5x + 6 .2 2x  3 .1
x + 5 .3
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3x + 1 

2x  1 3 - 

2x  1 = 0 p(x) = 0 p(x)

x = 

P

p(x)  p(x)  = ax + b

p(x) = 0 p(x) 

  ax + b = 0
ax = b

x = 

x = 

p(x) = ax + b 
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x2  3x + 2 1 2 4 - 

p(x) = x2  3x + 2 

2  x

p(2) =  (2)2  3(2) + 2

=  4  6 + 2 = 0

 1 x

p(1) = (1)2  3(1) + 2

= 1  3 + 2    

x2  3x + 2 1 2 

x2  3x + 2 

a x2 + 2x  a 3 5 - 
p(x) = x2 + 2x  a

p(3) = 0 3 

 x2 + 2x  a = 0 

x = 3
(3)2 + 2 (3)  a = 0

           9 + 6  a = 0
              15  a = 0

  a = 15
 a = 15

x2 + 1 .1

n .2

2.2

4x2  5x + 3   .1

(i) x = 0 (ii) x = 1 (iii) x = 2 (iv) x = 
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p(2) p(1) p(0) .2

.3

.4

p,q

a  p(x) = 2x2  3x + 7a 2 .5

b a  f (x) =  2x3 - 3x2 + ax + b 1 0 .6

2.5

8 3 25 3 25 (i)

25 = (8 x 3) + 1 

20 = (4 x 5) + 0 5 20 

5 20 20 5 
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x 3x3 + x2 + x (ii)

(3x3 + x2 + x)   x = 

= 3x2 + x + 1   

3x3 + x2 + x x 

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

3x3 + x2 + x

(2x2 + x + 1)  x (iii)

(2x2 + x + 1) x = 

= 2x + 1 +             

= x 1

 2x + 1 + 

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

'1'

(1) x (2x + 1)

2x2 + x + 1 x 

'y' 3y3 + 2y2 + y  .1

2p 4p2 + 2p + 2 .2   

x + 1 3x2 + x - 1 6 - 
(x) = x + 1 p(x) = 3x2  3x  1 

q(x) p(x)

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

(-2x) 3x2 + x 3x2 + 3x

:3 

2x  2 = (x + 1)( 2)  :4 

1 2x  1

'1' :5 

(+1) (3x  2) 

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

=

1 x p(x)
p(x)  = 3x2 + x - 1
p(x)  = 3x2 + x - 1   

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

(x + 1) p(x) = 3x2 + x  1

i.e: x = 1 (x + 1) 1 p( 1) 

(x + 1) 2x4  4x3  3x  7 7 - 

f (x) = 2x4  4x3  3x  1

x 2x4

2x4  2x3 2x3 (x  1) 
2x3 

      

p( 1) 

1
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2x3  2x2  2x  5

- 6 

1 (x  1) 

  f (x) x = 1
f (x) =  2x4  4x3  3x  1
f (1) = 2(1)4  4(1)3  3(1)  1        

=  2(1)  4(1)  3(1)  1    
= 2  4  3  1          
= 6

f (x) (x - 1) f (x)

a p(x) 

p(a) (x  a) p(x) 

p(x)

r(x) q(x) g(x) = x  a p(x) 

g(x) 0 g (x) p(x) g(x) p(x) 

g (x) r(x) r(x) = 0 r(x) q(x)
p(x)  = g(x) . q(x)  +  r(x)

p(x)  = (x  a) . q(x)  +  r(x)      g(x) = (x  a)
(x  a) r(x) (x  a)

K r(x) r(x) = 0
r(x) = K x 
p(x) = (x  a) q(x) + K 

 p(a) = (a  a) q(a) + K     x = a 
= 0 + K
= K
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(x + 1) x3 + 1 8 - 

p(x) = x3 + 1

[x + 1 = 0, x = 1]  1 x + 1 

1  x 

p( 1) = ( 1)3 + 1

=  1 + 1    

= 0       

x + 1 x3 + 1 

x + 1 x3 + 1  

(x3 + 1) (x + 1) 

x3  2x2  5x + 4 (x  2) 9 - 

p(x) = x3  2x2  5x + 4

'0' x (x  2) (x  2)

x  2 = 0  x = 2

  p(2) =  (2)3  2(2)2  5(2) + 4

= 8  2(4)  10 + 4

= 8  8  10 + 4

=  6.

x3  2x2  5x + 4 (x  2) 

2y + 1 p(y) = 4y3 = 4y2  y  1 10 - 

(2y + 1) p(y) p(y) (2y + 1) 

2y + 1

y = 
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  y p(y) 

= 0

(2y + 1) p(y) p(y) (2y + 1) 

(x - 2) 2x3 + 5x + a ax3  3x2 - 13 11 - 

a 

q(x) = 2x3 - 5x + a p(x) = ax3 + 2x2 - 3x2 - 13 

(x - 2) q(x) p(x)

p(2) = q(2)

  a(2)3 + 3(2)2  13 = 2(2)3  5(2) + a

           8a + 12  13 = 16  10 + a

        8a  1 = a + 6

        8a  a = 6 + 1

            7a = 7

    a = 1

2.3

x3 + 3x2 + 3x + 1 .1

(i) x + 1 (ii) x   1/2 (iii) x (iv) x + p

(v) 5 + 2x

x - p x3  px2 + 6x  p  .2
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 2x 3 2x2  3x + 5 .3

x  2/3 9x3  3x2 + x 5 .4

x  2 x3 + x2  4x + a 2x3 + ax2 + 3x  5 .5

a 

a (x + 2) x3  2x2 a x3  ax2 + 5 .6

g(x) = x  2 f (x) = x4  3x2 + 4  .7

 g(x) = 1  2x p(x) = x3  6x2 + 14x  3 .8

2 x + 2 2 (x  2) 2x3 +3x2 + ax + b .9

b    a 

2.6

q(x) p(x) q(x) 

p(x) 

g(x) = 2x + 1  p(x) = 4x3 + 4x2  x  1

4x3 + 4x2  x  1 = q(x) (2x + 1) + 0  

p(x) = q(x) (2x + 1)

p(x) g(x) = 2x + 1

(x  a) (i) a  n > 1 p(x) 

(ii) p(a) = a p(x)

p(a) = 0 p(x) (x  a) 

p(x)  = (x  a)  q(x) + p(a)

p(x) = 0 (i)
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p(x)  (iii) (ii)

= 0                 

p(a) = 0

12 - 

2 

K 13 - 

 

    

P(x)
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27  81 + 6 + 4K = 0

          48 + 4K = 0

           4K = 48

                      K = 12

 x10  1 14 - 

= 1  1    =  1  1 

=  0    =  0        

ax + bx + c 

=
= prx2 + (ps + qr) x + qs

a = pr
b = ps + qr
c = qs

qs ps b 
(ps) (qr) = (pr)(qs)

= ac
b ax2 = bx + c

(x  1)

xn  1
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15 - 

pq = 3 x 6 = 18 p + q = 1 q p 

18

p + q = 11 9 2 (1, 18), (2, 9), (3, 6)

       

   

       

1. 6x2 + 19x + 5 2. 10m2  31m  132 3. 12x2 + 11x + 2

x2  3x + 2 2x4 - 6x3 + 3x2 + 3x  2 16 - 

x2  3x + 2 = x2  2x  x + 2  

= x(x  2)  1(x  2)

= (x  2) (x  1).

(x  2) 2x4  6x3  3x2 + 3x  2 x2  3x  + 2   

2x4  6x3  3x2 + 3x  2 (x  1)

p(x) = 2x4  6x3  3x2 + 3x  2

 p(2) = 2(2)4  6(2)3 + 3(2)2 + 3(2)  2

= 2(16)  6(8) + 3(4) + 6  2

= 32  48 + 12 + 6  2

= 50  50

= 0
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p(x)  (x  2) p(2) = 0

p(1)  =  2(1)4  6(1)3 + 3(1)2 + 3(1)  2

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

=  2  6 + 3 + 3  2

=  8  8

= 0

p(x) (x - 1) p(1) = 0

x2  3x + 2 p(x) (x  1) (x  2)  

 p(x) = 2x4  6x3 + 3x2 + 3x

 x3  23x2 + 142x   120 17 - 

p(x) = x3  23x2 + 142x   120 

p(1) = 0 

p(x) (x  1)

x2 - 22x + 120 (x  1) p(x) 

x3  23x2 + 142x  120 =  x3  x2  22x2 + 22x + 120x  120   

   =  x2(x  1)  22x (x  1) + 120 (x  1)

   = (x  1) (x2  22x + 120)

x2  22x + 120

x2 - 22x + 120 =  x2  12x  10x + 120
 =  x(x  12)  10 (x  12)
 = (x  12) (x  10)

  x3  23x2 + 142x  120 = (x  1) (x  10) (x  12).

b a b a a | b

b a b a  a  b

 

 n

 n
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2.4 

(x + 1) .1

(i) x3  x2  x + 1 (ii) x4  x3 + x2  x + 1

(iii) x4 + 2x3 + 2x2 + x + 1 (iv) x3  x2  (3  ) x + 

f (x) g(x) .2

(i) f (x)  = 5x3 + x2  5x - 1,  g(x) = x + 1

(ii) f (x)  =  x3 + 3x2 + 3x + 1,  g(x) = x + 1

(iii) f (x)  = x3 - 4x2 + x + 6,  g(x) = x  2

(iv) f (x)  = 3x3 + x2  20x + 12,  g(x) = 3x  2

(v) f (x)= 4x3 + 20x2 + 33x + 18, g(x) = 2x + 3

x3  3x2  10x + 24 (x  4) (x  2) (x + 3) .3

x3  6x2  19x + 84  (x  7) (x  4) (x  3) .4

p = r px2 - 5x + r (x  2) .5

a + c +e = b + d  = 0 ax4 + bx3 + cx2 + dx + e (x2  1) .6

.7

(i)  x3  2x2 x + 2 (ii)  x3  3x2  9x  5

(iii) x3 + 13x2 + 32x + 20 (iv)  y3 + y2  y  1

a = b c = 0 x + 1 bx2 + ax + c ax2 + bx + c .8

a (x  a) x2 + 3x  18 x2  x  6 .9

 y3  2y2  9y  18 (y  3) .10

2 . 6

(x + y)2  x2 + 2xy + y2 I
(x y)2  x2  2xy  + y2 II

(x + y) (x - y)   x2  y2 III - 
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(x a) (x + b)  x2  (a + b) x + ab IV - 

(x  y)2

x : I

 x y : II

(x  y)2 : III

=  x2 - [(x  y) y + (x  y) y + y2]

=  x2 - xy + y2  xy + y2  y2

= x2 - 2xy + y2 

       

(i) (x + y)2  x2 + 2xy + y2 (ii)(x + y)(x  y) = x2  y2 (iii)(x + a)(x + b)  x2 + (a + b) x + ab

(iv) (x+a)(x+2)(x+c)=x (a+b+c)x2+(ab+bc+ca)x+abc

(i) (x + 5) (x + 5) (ii) (P - 3) ( P + 3) (iii) (4 - 1) (4 - 1)

(iv) (t + 2) (t + 4) (v) 102  98 (vi) (x+1) (x+2) (x+3)

18 - 

(i) x2 + 5x + 4 (ii)   9x2  25

(iii) 25a2 + 40ab + 16b2 (iv)  49x2  112xy + 64y2

x2 + 5x + 4 = x2 + (4 + 1)x + (4) (1) (i)

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

(x + 4) (x + 1)

9x2  25  = (3x)2  (5)2 (ii)

x2  y2  (x + y) (x  y) III 

    9x2  25 = (3x + 5) (3x  5)
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(iii)

25a2 + 40ab + 16b2 = (5a)2 + 2(5a) (4b) + (4b)2

x2 + 2xy + y2

y = 4b x = 5a 

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

25a2 + 40ab + 16b2  (5a + 4b)

= (5a + 4b) (5a + 4b).

49x2  112xy + 64y2 (iv)

49x2 = (7x)2,    64y2 = (8y)2

112 xy = 2(7x) (8y)

II 

(x  y)2  x2  2xy + y2

49x2  112xy + 64y2  = (7x)2  2(7x) (8y) + (8y)2

                           = (7x  8y)2 

                           = (7x  8y) (7x  8y)

(i) 49a2 + 70ab + 25b2 (ii)

(iii) t2  2t + 1 (iv) x2 + 3x + 2

x + y + z I

(x + y + z)2 

(x + y + z)2 = (t +  z)2 x + y = t

= t2 + 2tz + z2 I  

= (x + y)2 + 2(x + y) z + z2   't'

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

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

[(x + y) + z]2 = (x + y)2 + 2(x + y) (z) + (z)2

[ I ]  = x2 + 2xy + y2 + 2xz + 2yz + z2

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

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

(2a + 3b + 5)2 19 - 

(x + y + z)2 

z = 5 y = 3b x = 2a

V 

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

=  4a2 + 9b2 + 25 + 12ab + 30b + 20a

(5x  y + z) (5x  y + z) 20 - 

(5x  y + z) (5x  y + z) = (5x  y + z)2

     = [5x + ( y) + z]2

V 

 (5x + (  y) + z)2 = (5x)2 + ( y)2 + (z)2 + 2(5x) ( y) + 2( y) (z) + 2(z) (5x)

            =  25x2 + y2 + z2  10xy  2yz + 10zx

4x2 + 9y2 + 25z2  12xy  30yz + 20zx 21 - 

4x2 + 9y2 + 25z2  12xy  30yz + 20zx   

= [(2x)2 + ( 3y)2 + (5z)2 + 2(2x)( 3y) + 2( 3y)(5z) + 2(5z)(2x)]
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V

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

    = (2x  3y + 5z)2

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

(p + 2q  3z)2 (i)

(4x  2y  3z)2 (ii)

 4a2 + b2 + c2  4ab + 2bc  4ca (iii)

(x + y)2 

(x + y)3 I 

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

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

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

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

    = x3 + 3x2y + 3xy2 + y3

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

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

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

 (x  y)3

(x  y)3  x3  y3  3xy (x  y) VII   
 x3  3x2y  3xy2   y3
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22 - 

(i)  (2a + 3b)3 (ii) (2p  5)3

x = 2a, y = 3b (x + y)3 (i)

IV

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

      = 8a3 + 27b3 + 18ab (2a + 3b) 

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

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

x = 2p, y = 5 (x + y)3 (ii)

VII

(2p  5)3 =  (2p)3  (5)3  3(2p)(5) (2p  5)

= 8p3  125  30p (2p  5)

= 8p3  125  60p2 + 150p

 = 8p3  60p2 + 150p  125.

23 - 

(i)  (103)3 (ii) (99)3

(i)

(103)3 = (100 + 3)3

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

= (100)3 + (3)3 + 3(100) (3) (100 + 3)

=  1000000 + 27 + 900(103)

= 1000000 + 27 + 92700

= 1092727.

(99)3 = (100  1)3 (ii)

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

= (100)3  (1)3  3(100)(1) (100  1)

= 1000000  1  300 (99)
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= 1000000  1  29700

= 970299.

8x3 + 36x2y + 54xy2 + 27y3 24 - 

8x3 + 36x2y + 54xy2 + 27y3 = (2x)3 + 3(2x)2 (3y) + 3(2x) (3y)2 + (3y)3

(x + y)3  x3 + 3x2y + 3xy2 + y3 VI 

= (2x + 3y)3

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

(x + 1)3 (1)

(3m  2m)3 (2)

a3  3a2b + 3ab2  b3 (3)

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

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

+ z(x2 + y2 + z2  xy  yz  zx)

=  x3 + y3 + z3  3xyz

 (x + y + z) (x2 + y2 + z2  xy  yz  xz)  x3 + y3 + z3  3xyz VIII 

(2a + b + c) (4a2 + b2 + c2  2ab  bc  2ca) 25 - 

SCERT T
ELA

NGANA



55 2020-21

=  (2a + b + c) [(2a)2 + b2 + c2  (2a)(b)  (b)(c)  (c) (2a)]

VIII 

(x + y + z) (x2 + y2 + z2  xy  yz  zx)  x3 + y3 + z3  3xyz

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

= 8a3 + b3 + c3  6abc

a3   8b3   64c3   24abc 26 - 

a3   8b3   64c3  24abc = (a)3 + ( 2b)3 + ( 4c)3   3(a)( 2b)( 4c)

VIII 

x3 + y3 + z3   3xyz  (x + y + z) (x2 + y2 + z2   xy   yz   zx)

 =  (a  2b   4c) [(a)2 + (  2b)2 + (  4c)2   (a) (  2b)    2b) (  4c)  (  4c) (a)]

= (a  2b   4c) (a2 + 4b2 + 16c2 + 2ab   8bc + 4ca).      

(a  b  c) (a2 + b2 + c2  ab + bc  ca) (1)

27a3 + b3 + 8c3  18abc (2)

2x2 + 9x 5 27  - 

b l 

= 2x2 + 9x 5

lb = 2x2 + 9x 5

= 2x2 + 10x  x  5

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

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

x = 1,   l = 6,  b = 1
x = 2,   l = 7,  b = 3
x = 3,   l = 8,  b = 5
..............................
..............................

2.5  
.1

.2

.3

.4

.5
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a2 + b2 + c2 ab + bc + ca = 26 a + b + c = 9 .6

 .7

(i) (99)3 (ii) (102)3 (iii) (998)3 (iv) (1001)3

.8

(i) 8a3 + b3 + 12a2b + 6ab2 (ii)   8a3  b3  12a2b + 6ab2  

(iii) 1  64a3 - 12a + 48a2 (iv)

(i) x3 + y3 = (x + y) (x2  xy + y2) (ii) x3  y3 = (x  y) (x2+ xy + y2) .9

(i) 27a3 + 64b3 (ii) 343y3  1000 .10

27x3 + y3 + z3  9xyz  .11

x3 + y3 + z3  3xyz = .12

x3 + y3 + z3 = 3xyz x + y + z  = 0 .13

.14

(i) ( 10)3 + (7)3 + (3)3 (ii) (28)3 + ( 15)3 + ( 13)3

(iii) (iv) (0.2)3  (0.3)3 + (0.1)3

.15

(i)  4a2 + 4a  3 (ii)  25a2  35a + 12

.16

(i)  3x3  12x (ii)   12y2 + 8y - 20.

a = b 2(a2+b2) = (a+b)2 .17
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x p(x) .1

 a0, a1, a2, .... an p(x) = anxn + an 1xn 1 + ....... + a2x2 + a1 x  +  a0,

n an  0 x0, x1, x2, ... xn

p(x) an 1xn 1... a0

.2 

.3

'a' p(x) 'a' p(a) = 0 .4

p(x) = 0 

.5

(x  a) p(x) p(x) .6

P(a) 

(x  a) p(a) = 0 p(a) = 0 p(x) x  a .7

.8

(i) (x + y + z)2  x2 + y2 + z2 + 2xy + 2yz + 2zx
(ii) (x + y)3  x3 + y3 + 3xy(x + y)
(iii) (x  y)3  x3  y3  3xy(x  y)
(iv) x3 + y3 + z3  3xyz  (x + y + z) (x2 + y2 + z2  xy  yz  zx)  
(v) x3 + y3  (x + y) (x2  xy + y2)
(vi) x3  y3  (x  y) (x2 + xy + y2)

(vii) x4 + y4   ((x+y)2 + y2)((x - y)2+y2)

x 
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