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 CHAPTER 

CONTENTS ( ) 









 







  

 :

: 5, –9, 8
3 , , 15

7 , 
 :

 : x, y, z, ax, a + x, 5y, – 7x, 


(a)  (+)  (–) 

: 3x + 5y, 7y – 2x, 2x – ay + az, 
(b)  ‘+’  ‘–’ 

 : 

(i) –32 x       1  –32 x 
(ii) 2x + 3y       2  2x  3y 
(iii) ax – 5y + cz      3  ax, –5y  cz 
(iv) x

3  + 7
y – 8

xy  + 9    4  x
3 , 7

y , – 8
xy

 9 
 :  

(i)  (Monomial) : 

8y, –7xy, 4x2, abx,  ‘ ’ 
 ‘ ’ 



(ii)  (Binomial) : 

 8x + 3y, 8x + 3, 8 + 3y, a + bz, 
9 – 4y, 2x2 – 4z, 6y2 – 5y,   

(iii)  (Trinomial) : 

 ax – 5y + 8z, 3x2 + 4x + 7, 9y2 – 3y + 2x, 

(iv)  (Multimonial) : 


 :

 : 
(i) 7x 7, x   7x  7 

(numerical)  x  (literal) 
(ii) – 5x2y,  –5  x, y, xy, x2 , 

x2y 
 :

 : 
(i) 7x  ; 7 , x 
(ii) – 5x2y ; 5, –x2y;  ; –5 , x2y 

. 1  : 
(i) 3x3 – 5x2 + 7  x2 
(ii) 8xyz  xy   
(iii) 2y2 – 6y + 2  –y 

(iv) 3x + 7   x0  
. (i)  –5 (ii) 8z (iii) 6 

(iv)  x0 = 1, 
3x + 7 = 3x + 7x0

  x0  7 



0, 1 …
 : 

3x2 – y5 + 8z x  3x2 is 2 
– y5  y 5  8z z  1 
(z = z1) 3x2 – y5 + 8z 

  : 
 8x, 7x + 3, 4y – 3, 

8x2 + 5, 6 – z2, x2 – 5x + 6, 3y2 + 8y + 9 
( ) 

  : 

 : 
(a) 3x2 – 6xy + 8y2  x  y 
(b) x + xy3 – 8x2yz – 15  x, y  z.



 : 
(a)  5x2 – 8x7 + 3x : 
(i)  5x2 = 2 



(ii)  –8x7  = 7 
(iii)  3x  = 1 

 7 5x2 – 8x7 + 3x 

(b)  : 
(i) 4y3 – 3y + 8  3 (ii) 7p + 2  1(p = p1) 
(iii) 2m – 7m8 + m13  13 

 
.2 
(i) 3x2 – 5x (ii) x + x

1

(iii) y – 8 (iv) z5 – 3 z  + 8 
. (i) 3x2 – 5x = 3x2 – 5x1 

(ii) x + x
1  = x1 + x–1 

(iii) y – 8 = y1/2 – 8 
 ( y ) 2

1

(iv) z5 – 3 z  + 8 = z5 – z1/3 + 8 

1/3, 

.3  : 
(i) 5x – 6x3 + 8x7 + 6x2 
(ii) 2y12 + 3y10 – y15 + y + 3 
(iii) x  
(iv)  8  

. (i) 8x7 
7 

  7 

(ii)  15 
   = 15. 
(iii) x = x1     1 
(iv) 8 = 8x0   = 0 

 
(i)  : 

 20, –8, –1, 1, 5, 7, , 
(ii)  : 

 1 
–8x, 3x, x, x + 2 , 3 x–2, 5y – 2

3 ,

7
5 z + 1 

(iii)  : 
 2 

6x2, y2, 5
2 z2, x2 – 3x, x2 – 3, 8 – 3y2, 

5x2 + 3x + 2, 7 – 2z + z2, 
(iv)  : 

 3 
 15y3, x3, 8z3, x3 – 5x2, 3y2 + y3, 

2 + 3z – 2z2 + 6z3, 7y – 2 – 12y3, 
 

   f(x) = 3x2 – 4x + 2. 
 x = 3 

x  3 
 f(x) = 3x2 – 4x + 2  x = 3 

f(3) = 3 × 32 – 4 × 3 + 2  
= 27 – 12 + 2 = 17. 



 f(x) = 3x2 – 4x + 2  
(i) x = –2  f(–2) = 3(–2)2 –4(–2) + 2 

  = 12 + 8 + 2 = 22 
(ii) x = 0  f(0) = 3(0)2 – 4(0) + 2 

 = 0 – 0 + 2 = 2 

(iii) x = 2
1   f 




2
1  = 3

2

2
1 


 – 4 



2
1  + 2 

= 4
3  – 2 + 2 = 4

3

.4 5x – 4x2 + 3 : 
(i) x = 0  (ii) x = –1  

.  p(x) = 5x – 4x2 + 3   
(i) x = 0 , p(0) = 5 × 0 –4 × (0)2 + 3 
  = 0 – 0 + 3 = 3 
(ii) x = –1 , p(–1) = 5(–1) –4(–1)2 + 3 

 = –5 – 4 + 3 = – 6 

  x = a p (x) 0

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

 : 
(i)  p(x) = x – 2; p(2) = 2 – 2 = 0 
 x = 2  2 
 p(x) = x – 2 
(ii)  g(u) = u2 – 5u + 6 
  g(3) = (3)2 – 5 × 3 + 6 = 9 – 15 + 6 = 0 
  3  g(u) 

= u2 – 5u + 6. 
 , g(2) = (2)2 – 5 × 2 + 6 = 4 – 10 + 6 = 0 
  2   g(u) = u2 – 5u + 6 

(a) 

(b) 
(c)  n; 

 n 
 : 

 5 5 
8; 

 8 
(d) 0 

 :  f(x) = x2 – 4,  
 f(2) = (2)2 – 4 = 4 – 4 = 0 

f(x) = x2 – 4  2 

(e) 0 
 :  f(x) = x2 – x, 

 f(0) = 02 – 0 = 0 
 0  f(x) = x2 – x

 
.5 

 : 
(i)  p(x) = 3x + 1, x = – 3

1

(ii)  p(x) = (x + 1) (x – 2), x = – 1, 2 
(iii) p(x) = x2, x = 0 
(iv) p(x) = x + m, x = – 



m   

(v) p(x) = 2x + 1, x = 2
1

. (i) p(x) = 3x + 1 
   p 


 3

1  = 3 × – 3
1  + 1 = –1 + 1 = 0 

  x = – 3
1   p(x) = 3x + 1 

(ii) p(x) = (x + 1) (x – 2) 



 Edu
   p(–1) = (–1 + 1) (–1 – 2) = 0 × –3 = 0 

p(2) = (2 + 1) (2 – 2) = 3 × 0 = 0 
  x = –1  x = 2 
(iii) p(x) = x2   p(0) = 02 = 0 

 x = 0 
(iv) p(x) = x + m  p 






m  =  





m  + m 
  = – m + m = 0 
  x = – 



m  

(v) p(x) = 2x + 1  p 



2
1  = 2 × 2

1  + 1 
 = 1 + 1 = 2 0 

  x = 2
1

.6  : 
(i) p(x) = x + 5  (ii) p(x) = 2x + 5 
(iii) p(x) = 3x – 2 

.  p(x) 
 p(x) = 0 

(i)  p(x) = x + 5 
p(x) = 0   x + 5 = 0  x = –5 

  x = –5 p(x) = x + 5 
(ii) p(x) = 0   2x + 5 = 0 

   2x = –5  x = 2
5

 x = – 2
5   p(x) = 2x + 5 

 (iii) p(x) = 0  3x – 2 = 0  
   3x = 2  x = 3

2 . 

 x = 3
2  , p(x) = 3x – 2 



ax + b y = ax + b

 : y = 3x + 4 
 (0, 4)  (2, 10) 

BA
1044x3y
20x



y 
B(2, 10)

A(0, 4) 

O x y 
   

(i) y = 2x – 4  x-  x = 2 
 2x – 4 2 

2x – 4 x-  
y = 2x – 4, x-

BA
404x2y

02x


x'

y'

y 

x 

B

O
–1–2 –3–4 

A 

(ii)  ax + b 
 y = ax + b  x-




  0,a
b

 ax + b  x-  
x-  



(iii)  x2 – 4x + 3  x2 – 4x + 3 
x-  (1, 0)  (3, 0) 

x-
  

x-

EDCBA
830103x4xy
54321x

2 



x' x O–1
–2

A
1 

B
2 3 

C
4 5 

D

y 

y'
(iv) –x2 + 2x + 8

x-  (4, 0) (–2, 0) 
–x2 + 2x + 8 x-

 x 


GFEDCBA
0789850y
4321012x 

y 

1
2
3
4
5
6
78 9

1 2 3 4 
G x x' –1–2–3 

y'
O

A 
B

D
E 

F C 

ax2 + bx + c, a  0 
x-  y = ax2 + bx + c; 
x-  y = ax2 + bx + c 

Case I : 
 y = ax2 + bx + c  x-

A  B ax2 + bx + c 
x-  A  B x-   

 y 

A B x x' O

y' 

0a0ac4b2 : 
 : x2 – 7x + 12

 y = x2 – 7x + 12 x-  (3, 0) 
 (4, 0)  3  4   

Case II : 
x-

A  B 
A 

x- A  x-   
 y

A x x' O

y' 



0a0ac4b2 : 
 : y = (x – 1)2 

y = (x – 1)2 x-  (1, 0) 
x-

Case III : 
 x-

x- x-
 ax2 + bx + c 

 :  y = x2 – 2x + 4 
y = x2 – 2x + 4  x-  
x-  x2 – 2x + 4 

y 

xx' O
y'

  y = –x2 + 2x – 2  y = – x2 + 2x – 2 
 x-  x-

–x2 + 2x – 2

1 2 3 x x' 
y 

y'

O–2 –1 
–1
–2
–3

 : 

 : 

 x3 – 6x2 + 11x – 6. 

IHGFEDCBA
6875.10375.00375.00875.166x11x6xy
45.335.225.115.00x

23 

Case 1 : 
x-

(1, 0), (2, 0) (3, 0) 
x-  x-

6
5
4
3
2
1

–1 
–2
–3
–4
–5
–6

–2 –1 0 1 2 3
G 

4 5 6 x 

I

HE 
D

C 

B

A 
y'

y 

x' 
F 

Case 2 : 
x3 – x2, x- (0, 0) 

(1,0) x3 – x2 
x-  x-

 
 

x O

y'

y 

x' 

 0  1 
Case 3 : 



y = x3 

x O

y'

y 

x' 

 :  1  2  3 
3 

: n 
 y = p(x), x-  n 

p(x) n
 n 

   
.7 

(i) 
O y'

y 

x x' 
(ii) 

O y' 

y 

x x' 

(iii) 
O y' 

y 

x x' 
(iv) 

O y'

y 

x x' 

(v) 
O y' 

y 

x x' 
(vi) 

O

y'

y 
x x' 

(vii) O 

y' 

y 
x x' 

(viii) x O

y'

y 

x' 

(ix) 
O

y' 

y 

x x'  (x) O
y' 

y 

xx'  

. (i) 
 1 x-

(ii) 
0 x-

(iii) 
1  x-

 ( ) 
(iv) 

 2 x-

(v) 
0 x-

(vi) 
1 x-

( ) 

   
.8 3x3 + 16x2 + 21x + 20    x + 4 

. 



3x2 + 4x + 5
3x3 + 16x2 + 21x + 20
3x3 + 12x2 
–        – 4x2 + 21x + 20

4x2 + 16x 
–     – 

5x + 20 
5x + 20 
–   – 

0

q(x) = x
x3 3 = 3x2 

q(x) = x
x4 2 = 4x 

q(x) = x
x5  = 5

x+4

 
 = 3x2 + 4x + 5 
 = 0 

.9 
p(x)  g(x) 

 : 
p(x) = x3 – 3x2 + 5x – 3, g(x) = x2 – 2 

. ,  
p(x) = x3 – 3x2 + 5x – 3  g(x) = x2 – 2 

x – 3 
x3 – 3x2 + 5x – 3
x3  – 2x 
–                  +  – 3x2 + 7x – 3

– 3x2         + 6
+  – 

 7x – 9

2
3

x
x = x

2
2

x
x3 = –3 

x2–2

 (7x – 9)  < (x2 – 2) 
 = x – 3,  = 7x – 9 
, 
 ×  + 

= (x – 3) (x2 – 2) + 7x – 9 
=  x3 – 2x – 3x2 + 6 + 7x – 9 
= x3 – 3x2 + 5x – 3 =  

.10 p(x)  g(x) 

p(x) = x4 – 3x2 + 4x + 5, g (x) = x2 + 1 – x 
. , 

p(x) = x4 – 3x2 + 4x + 5, g(x) = x2 + 1 – x 
x2 + x – 3
x4 – 3x2 + 4x + 5 
x4 – x3 + x2 
–   +      –

x3 – 4x2 + 4x + 5 
x3  –  x2 + x 
– +       –

–3x2 + 3x + 5
– 3x2 + 3x – 3
+       –      + 

8

x2 – x + 1 

(8)  < (x2 – x + 1) 
 = x2 + x – 3  = 8 

 ×  +  
= (x2 + x – 3) (x2 – x + 1) + 8 
= x4 – x3 + x2 + x3 – x2 + x – 3x2 + 3x – 3 + 8 
= x4 – 3x2 + 4x + 5  =   

.11 

 t2 – 3; 2t4 + 3t3 – 2t2 – 9t – 12 
. 2t4 + 3t3 – 2t2 – 9t – 12  t2 – 3 

2t2 + 3t + 4
2t4 + 3t3 – 2t2 – 9t – 12
2t4 – 6t2 
–                   +     

3t3 + 4t2 + 9t – 12 
3t3                  – 9t 
–                       +

4t2            – 12 
4t2            – 12 
–  +

0

t2 – 3

 0,  t2 – 3 
2t4 + 3t3 – 2t2 – 9t – 12.



2t4 + 3t3 – 2t2 – 9t – 12 
= (2t2 + 3t + 4) (t2 – 3) 

.12 

  x2 + 3x + 1, 3x4 + 5x3 – 7x2 + 2x + 2  
.   3x4 + 5x3 – 7x2 + 2x + 2  x2 + 3x + 1 

3x2 + 4x + 2
3x4 + 5x3 – 7x2 + 2x + 2 
3x4 + 9x3 + 3x2 
–      – –      

–4x3 – 10x2 + 2x + 2
–4x3 – 12x2 – 4x
+      +         + 

2x2 + 6x + 2 
2x2 + 6x2 + 2 
–     –       – 

0

x2 – 3x + 1 

, x2 + 3x + 1 
3x4 + 5x3 – 7x2 + 2x + 2 

3x4 + 5x3 – 7x2 + 2x + 2  
= (3x2 – 4x + 2) (x2 + 3x + 1) + 0 
= 3x4 + 5x3 – 7x2 + 2x + 2 =  


 

: p(x) 
 a 

p(x) x – a 
p(a) 

 :  p(x) 
1 p(x) 
x – a  q(x) 

 r(x)  p(x) = (x – a) q(x) + r(x)

x – a  1  r(x)  x – a 
 r(x)  

r(x) r
 x r(x) = r. 

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

 = r, 

.13  x4 + x3 – 2x2 + x + 1 x – 1 

.  p(x) = x4 + x3 – 2x2 + x + 1 x – 1 
1   

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

 2 
x4 + x3 – 2x2 + x + 1  x – 1 

(i)  p(x)  x – a 
 p(a) 

(ii) p(x)  (x + a) 
p(x)  x = –a 

(iii) p(x)  (ax –b) 
p(x)  x = ab

(iv) p(x)  (b–ax) 
p(x)  x = ab

(v)   (x–a)  p(x)  p(a) = 0 
(vi)  (x + a)  p(x)  p(–a) = 0 
(vii) (ax – b)  p(x) 

 p 



a
b  = 0 



 Edubull
(viii) (x–a) (x–b)  p(x) 

 p(a) = 0  p(b) = 0 
 

.14 4x3 – 3x2 + 2x – 4 

(a) x – 1  (b) x + 2  (c) x + 2
1

.  p(x) =  4x3 – 3x2 + 2x – 4 
(a)   p(x)  (x–1) 

 = p(1) 
p(1) = 4 (1)3 – 3(1)2 + 2(1) – 4 
= 4 × 1– 3 × 1 + 2 × 1 – 4 
= 4 – 3 + 2 – 4 = – 1 

(b)  p(x)  (x + 2) 
 p (–2) 

p(–2) = 4 (–2)3 – 3 (–2)2 + 2(–2) – 4 
= 4 × (–8) – 3 × 4 – 4 – 4 
= – 32 – 12 – 8 = – 52 

(c)  p(x) 


  2
1x

p 


 2
1  = 4

3

2
1 


  – 3
2

2
1 


   + 2 


 2
1  – 4 

= 4 × 


 8
1  – 3 × 4

1  – 2 × 2
1 – 4 

= – 2
1 – 4

3 – 1– 4 = 2
1 – 4

3 – 5 

= 4
2032   = 4

25

.15 
p(x) = x4 – 3x2 + 2x + 1  x – 1 

. p(1) 

, p (x) = x4 – 3x2 + 2x + 1 

  p(1) = (1)4 – 3×12 + 2 × 1 + 1 
 = 1 – 3 + 2 + 1 = 1 

= p(1) = 1 
.16 f(x) = 2x4 – 6x3+ 2x2 – x + 2 

x + 2 
. , x + 2 = x – (–2) 

 f(x)  (x–(–2)) 
f(–2) 

, f(x) = 2x4–6x3 + 2x2 –x + 2 
  f(–2) = 2 (–2)4 – 6(–2)3 + 2(–2)2 – (–2)+2 

  f(–2) = 2×16 – 6 × –8 + 2 × 4 + 2 + 2 
   f(–2) = 32 + 48 + 8 + 2 + 2 = 92 

 = 92 
.17 

p(x) = 4x3 – 12x2 + 14x – 3 g(x) = x –  2
1

. p(x) 
g(x) = 


  2

1x

 p 



2
1  

, p(x) =  4x3 – 12x2 + 14x – 3 
 p 




2
1  = 4

3

2
1 


 – 12
3

2
1 


 + 14 



2
1  – 3 

 p 



2
1  = 8

4  – 4
12  + 2

14  – 3

 p 



2
1  = 2

1 – 3 + 7 – 3 

 p 



2
1  = 2

3

 =  p 



2
1  = 2

3



.18  ax3 + 4x2 + 3x – 4 
 x3– 4x + a  (x–3)

 'a' 
.  p(x) = ax3 + 4x2 + 3x – 4 

q(x) = x3–4x + a 
p(x)  q(x) (x–3) 

 p(3)  q(3) 

p(3) = q(3) 
 a × 33 + 4×32 + 3× 3– 4 = 33 – 4×3+a 

  27a + 36 +9 – 4 = 27 – 12 + a 
 26a + 26 = 0 

   26a = – 26  
   a = – 1 

.19  R1  R2 
x3 + 2x2 –5ax–7  x3 + ax2 – 12x + 6 

x + 1  x – 2
2R1 + R2 = 6  a 

.  p(x) = x3 + 2x2– 5ax – 7 
q(x) = x3 + ax2– 12x + 6 

, R1 = p(x), x + 1 

  R1 = p(–1) 
  R1 = (–1)3 + 2(–1)2 – 5a × – 1– 7 

[ p(x) = x3 + 2x2 – 5ax–7] 
  R1 = – 1 + 2 + 5a – 7 

 R1 = 5a – 6 
, R2 = q(x), x – 2 

 R1 = q (2) 
 R2 = (2)3 + a × 22–12× 2 +6 

[ q(x) = x3 + ax2 – 12x–6] 
   R2 = 8 + 4a – 24 + 6 

 R2 = 4a – 10 
R1  R2 2R1 + R2 = 6 
 2(5a – 6) + (4a – 10) = 6 
 10a – 12 + 4a – 10 = 6 
 14a – 22 = 6 
 14a = 28  
 a = 2 


 : 

 p(x) n  1  a 
(i) x – a ; p(x) 

 p(a) = 0  (ii) p(a) = 0, 
 x – a , p(x) 

 : 
p(x) = (x – a) q(x) + p(a). 

(i)  p(a) = 0  p(x) = (x – a) q(x) 
 x – a , p(x) 

(ii)  x – a, p(x)
p(x) = (x – a) g(x) 
g(x)  p(a) = (a – a) g(a) = 0. 

.20  x + 2,  x3 + 3x2 + 5x + 6  
2x + 4 

.  x + 2 –2
p(x) = x3 + 3x2 + 5x + 6  s(x) = 2x + 4 

p(–2) = (–2)3 + 3(–2)2 + 5(–2) + 6 
  = –8 + 12 – 10 + 6 
 = 0 

x + 2, x3 + 3x2 + 5x + 6 

 s(–2) = 2(–2) + 4 = 0 
 x + 2  2x + 4 

: 



1 : (x + a) ,  p(x) 
p(–a) = 0 

 2 : (ax–b)  p(x) 
p(b/a) = 0 

 3 : ax + b  p(x) 
p(–b/a) = 0  

 4 : (x – a) (x – b)  p(x) 
p(a) = 0  p(b) = 0 

 
.21 

x – 1  
(a) x3 + 8x2 – 7x – 2 
(b) 2 2 x3 + 5 2 x2 – 7 2

 (c) 8x4 + 12x3 – 18x + 14 
.(a)   p(x) = x3 + 8x2 – 7x – 2 

(x–1), p(x) 
 p(1) = 0 

p (1) = (1)3 + 8(1)2 – 7(1) – 2 
 = 1 + 8 – 7 – 2 
 = 9 – 9 = 0 

 (x – 1) , p(x) 
(b)  p(x) = 2 2 x3 + 5 2 x2 – 7 2

 (x–1) , p(x) 
 p(1) = 0  

 p(1) = 2 2 (1)3 + 5 2 (1)2 – 7 2
= 2 2 + 5 2 – 7 2
= 7 2  – 7 2  = 0 

 (x–1),p(x) 
(c)   p(x) = 8x4 + 12x3 – 18 x + 14 

(x–1),p(x) 
 p(1) = 0 

 p(1) = 8(1)4 + 12(1)3 – 18(1) +14 
= 8 + 12 – 18 + 14 
= 34 – 18 = 16  0. 

 (x–1) p(x) 

.22 
 x3 + 13 x2 + 32 x + 20  (x+2) 

.  p(x) = x3 + 13x2 + 32 x + 20 
 = (x+2),p(x) 

 p(x) = (x+2) (x2 + 11 x + 10) 
 = (x + 2) (x2 + 10 x + x + 10) 
 = (x+2) (x + 10) (x + 1) 

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

p(x) – 120
±1, ±2, ±3, ±4, ±5, ±10, ±12 ..............±120 
 P(1) = 1 – 23 + 142 – 120 = 0 
  x – 1 , p(x) 

p(x) , (x–1) 

 p(x) = (x– 1) (x2–22x + 120) 
= (x– 1) (x2–10x – 12x + 120) 
= (x– 1) [x(x–10) – 12(x–10)) 
= (x– 1) (x–10) (x– 12)  

.24  (x – 3) x3 – 3x2 + 4x – 12

.  p(x) = x3 – 3x2 + 4x – 12 
(x – a) , p(x) 

 p(a) = 0  x – 3 
p(x) 

p(3) = 0. 
 p(x) = x3 – 3x2 + 4x – 12 
  p(3) = 33 – 3 × 32 + 4 × 3 – 12 

 = 27 – 27 + 12 – 12 = 0 
, (x – 3) 



p(x) = x3 – 3x2 + 4x – 12. 
.25  (x – 1) ,  x10 – 1  x11 – 1 

.  f(x) = x10 – 1  g(x) = x11 – 1. 
(x – 1)  f(x)  g(x) 

f(1) = 0  g(1) = 0.
, f(x) = x10 – 1   g(x) = x11 – 1 

  f(1) = 110 – 1 = 0  g(1) = 111 – 1 = 0 
  (x – 1), f(x)  g(x) 

.26  x + 1  2x – 3 
2x3 – 9x2 + x + 12 

.  p(x) = 2x3 – 9x2 + x + 12 
x + 1  2x – 3  p(x), 
 p(–1)  p(3/2) 
, p(x) = 2x3 – 9x2 + x + 12 

 p(–1) = 2 × (–1)3 – 9 × (–1)2 + (–1) + 12 

, p 



2
3  = 2 ×

3

2
3 


  – 9 ×
3

2
3 


  + 2
3  + 12 

 p(–1) = –2 – 9 –1 + 12 

p 



2
3  = 8

54  – 4
81  + 2

3 + 12 

 p(–1) = –12 + 12  

p 



2
3 = 8

961216254 

  p(–1) = 0  p 



2
3  = 0 

(x + 1)  (3x – 2) 

.27 x + 3, 3x2 + kx + 6 
 k 

.  p(x) = 3x2 + kx + 6 
(x + 3) , p(x) 

  p(–3) = 0 
  3(–3)2 + k × (–3) + 6 = 0 

 27 – 3k + 6 = 0 
  33 – 3k = 0  k = 11 

, x + 3 3x2 + kx + 6 
 k = 11 

.28 x + 2  ax3 + bx2 + x – 6 
(x – 2) 

4  a  b 
.  p(x) = ax3 + bx2 + x – 6 

 (x + 2),p(x) 
  p(–2) = 0  [ x + 2 = 0 x = –2] 

 a(–2)3 + b(–2)2 + (–2) – 6 = 0 
 –8a + 4b – 2 – 6 = 0  –8a + 4b = 8 
 –2a + b = 2   ....(i) 

p(x)  (x – 2) 
 4 

p(2) = 4  [ x – 2 = 0  x = 2] 
 a(2)3 + b(2)2 + 2 – 6 = 4 
 8a + 4b – 4 = 4   8a + 4b = 8 

  2a + b = 2 ....(ii) 
 (i)  (ii) 
2b = 4   b = 2 

 b = 2  (i) 
–2a + 2 = 2  –2a = 0   a = 0.

, a = 0  b = 2 
.29  x – 2  x – 2

1 px2 + 5x + r 
 p = r 

.  f(x) = px2 + 5x + r 
x – 2  x – 2

1 ; f(x) 



f(2) = 0  f 



2
1 = 0 




  2
1x02

1x2x02x

 p × 22 + 5 × 2 + r = 0 
p

2

2
1 


 +  5 × 2
1  + r = 0 

 4p + 10 + r = 0  4
p  + 2

5  + r = 0

  4p + r = – 10  4
10r4p   = 0 

  4p + r = – 10  p + 4r + 10 = 0 
  4p + r = – 10  p + 4r = –10  
  4p + r = p + 4r 

  [RHS ] 
  3p = 3r   p = r 

.30  x2 – 1  ax4 + bx3 + cx2 + dx + e, 

a + c + e = b + d = 0 
.  p(x) = ax4 + bx3 + cx2 + dx + e 

 (x2 – 1)  p(x) 

 (x – 1) (x + 1) p (x) 

 (x – 1)  (x + 1) p(x) 

  p(1) = 0  p(–1) = 0 
[ x – 1 = 0 x = 1  x + 1 = 0 x = – 1] 
a + b + c + d + e = 0  a – b + c – d + e = 0 

2(a + c + e) = 0  2(b + d) = 0 
 a + c + e = 0  b + d = 0 
 a + c + e = b + d = 0 

.31 

a – b, b – c  c – a  
a(b2 – c2) + b(c2 – a2) + c(a2 – b2) 

. a – b 
a = b 

a = b 
a(b2 – c2) + b(c2 – a2) + c(a2 – b2) 

= b(b2 – c2) + b(c2 – b2) + c(b2 – b2) 
 = b3 – bc2 + bc2 – b3 + c(b2 – b2) = 0 
 (a – b)   
a(b2 – c2) + b(c2 – a2) + c(a2 – b2). 

 (b – c)  (c – a) 

, (a – b), (b – c)  (c – a) 


 

(i)  p(x) 
(ii) p(x) 

x4 + x3 – 7x2 – x + 6 
 6  ± 1, ± 2, ± 3, ± 6 

(iii) a  x  a 
 (x – a) 

(iv) 
(x–a), (x–b), (x–c)..... 

(v)  p(x) = k (x–a) (x–b) (x–c) .....  k 
(vi)  x  a,b,c ......  k 

   
.32  x2 +4 + 9 z2 + 4x – 6 xz – 12 z  

. x2, (2)2, (3z)2
(vii) 
A  = x2 + (2)2 + (3z)2 + 4x – 6 xz – 12 z 



z A 

A = x2 + (2)2 + (–3z)2 + 2.2x – 2.x.(–3z) + 2.2 
(– 3z) = (x+2 – 3z)2 

 =  (x + 2 – 3z) (x + 2 – 3z) 
.33 

x3 – 6x2 + 11 x – 6 
.  f(x) =  x3 – 6x2 + 11x – 6 

f(x) – 6
 ±1, ± 2, ± 3, ± 6 

x = 1 , f(x) 
 f(1)   = 13 – 6 ×12 + 11× 1– 6 

  = 1 – 6 + 11– 6 = 0 
  (x– 1) , f(x) 

, x – 2  x – 3  f(x) 
f(x) 3

 f(x) = k (x–1) (x– 2) (x – 3). , 
x3– 6x2 + 11x – 6 = k(x–1) (x– 2) (x– 3) 
x = 0 
– 6 = k (0 – 1) (0 – 2) (0 – 3)

  – 6 = – 6 k   k = 1 
k = 1, f(x) = k (x– 1) (x– 2) (x–3), 
f(x) = (x–1) (x– 2) (x – 3) 

, x3–6x2 + 11x – 6 = (x– 1) (x – 2) (x–3) 
.34 

x4 + x3 – 7x2–x + 6
.  f(x)  = x4 + x3– 7x2 –x + 6 

f(x)  ±1, ±2, ±3 
 ± 6 
, 

 f (1)= 1+ 1 – 7 – 1 + 6 = 8 – 8 = 0 
  (x – 1) , f(x) 
  f (–1) = 1– 1 – 7 + 1 + 6 = 8 – 8 = 0 
  x +1 , f(x) 

f(2) = 24+23 – 7 × 22 – 2 + 6 
 = 16 + 8 – 28 – 2 + 6 = 0 
  x–2, f(x) 

f(–2) = (–2)4+(–2)3 – 7(–2)2 –(–2) + 6 
 = 16 – 8 – 28 + 2 + 6 = –12 0 
  x + 2, f(x) 

f(–3) = (–3)4+(–3)3 – 7(–3)2 –(–3) + 6 
      = 81 – 27 – 63 + 3 + 6 = 90 – 90 = 0 
 x + 3 , f (x) 

f(x) 4 
4 
f (x) (x–1), (x+1), 

(x–2)  (x+3) 
 f(x) = k (x–1) (x+1) (x–2) (x + 3) 

 x4 + x3 – 7x2 – x + 6 = k (x–1) (x +1)(x–2) (x+3) 
k = 0 
6 = k (–1) (1) (–2) (3)   6 = 6 k  k = 1  
k = 1 (i)
x4 + x3 – 7x2 – x + 6 = (x–1) (x +1) (x–2) (x+3) 

.35 ,  2x4 +x3 – 14x2–19x – 6 
.  f(x) =  2x4 +x3 – 14x2–19x – 6 

– 6
 ±1, ±2, ±3  ±6,  
f(–1) = 2(–1)4 + (–1)3 – 14(–1)2 – 19(–1)– 6 

 = 2 – 1 – 14 + 19 – 6 = 21 – 21 = 0 
,  

f(–2) = 2(–2)4 + (–2)3 – 14(–2)2 – 19(–2)– 6 
   = 32 – 8 – 56 + 38 – 6 = 0 
 x + 1  x + 2 , f(x) 

   (x + 1) (x + 2)  f(x) 
  x2 + 3x + 2 , f(x) 

f(x) = 2x4 +x3 – 14x2–19x – 6 
x2 + 3x + 2 



              2x2 – 5x –3  
 x2 + 3x + 2     2x4 + x3  – 14x2 – 19x – 6 

 2x4 + 6x3 + 4x2 
–      –     – 

– 5x3– 18x2 – 19x – 6
– 5x3– 15x2 – 10x

 +     +      + 
– 3x2–  9x – 6
– 3x2–  9x – 6

 +    +    + 
 0 

 
 2x4 +x3 – 14x2–19x – 6 

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

 2x2– 5x – 3  =  2x2 – 6x + x – 3 
= 2x (x – 3) + 1(x – 3) 
= (x – 3) (2x + 1) 

, 2x4 +x3 – 14x2–19x – 6 
= (x + 1) (x + 2) (x – 3) (2x+1) 

.36 , 9z3 – 27z2 – 100 z+ 300, 
(3z+10) 

.  9z3 – 27z2 – 100 z+ 300 
3z + 10 

              3z2 – 19z +30  
 3z + 10     9z3 – 27z2– 100z + 300 

  9z3 + 30z2 
 –    –      

– 57z2– 100z + 300
– 57z2– 190z
+        + 

 90 z + 300 
 90 z + 300 
 –      – 
 0 

   9z3 – 27z2 – 100 z+ 300 

= (3z + 10) (3z2–19z + 30) 
= (3z + 10) (3z2–10z – 9z + 30) 
= (3z + 10) {(3z2–10z) – (9z – 30)} 
= (3z + 10) {z(3z–10) – 3(3z–10)} 
= (3z + 10) (3z–10) (z–3) 

, 9z3–27z2–100z+ 300 
= (3z + 10) (3z–10) (z–3) 

.37  : 

2xx
2x4

2 
 + 6x7x2

3
2  – 3xx2

3x8
2 


.    )1x()2x(
)1x2(2


 + )2x()3x2(
3

 – )1x()3x2(
3x8




(x – 2) (x + 1) (2x – 3) 

)3x2()1x)(2x(
)2x)(3x8()1x(3)3x2()1x2(2




= )3x2()1x)(2x(
)6x13x8()1x(3)3x8x4(2 22




= )3x2()1x)(2x(
15


.38 

2x3
8x11x6 2


  =  (2x+5) + 2x3

2


.  3x– 2 ) 6x2 + 11x – 8 ( 2x + 5 
 6x2 – 4x 

 15x – 8 
 15x – 10

 2 
  2x3

8x11x6 2


  = (2x + 5) + 2x3
2






 Edubull
(a + b)2 = a2 + 2ab  + b2 = (–a – b)2  
(a – b) 2 = a2 – 2ab + b2  
(a – b) (a + b) = a2 – b2  
(a + b + c) 2 = a2 + b2 + c2 + 2ab + 2bc + 2ca 
(a + b – c) 2 = a2 + b2 + c2 + 2ab – 2bc – 2ca 
(a – b + c) 2 = a2 + b2 + c2 – 2ab – 2bc + 2ca 
(–a + b + c) 2 = a2 + b2 + c2 – 2ab + 2bc – 2ca
(a – b – c) 2 = a2 + b2 + c2 – 2ab + 2bc – 2ca 
(a + b)3 = a3 + b3 + 3ab (a + b) 
(a – b) 3 = a3 – b3 – 3ab (a – b) 
a3 + b3 = (a + b)3 – 3ab(a + b) 
  = (a + b) (a2 – ab + b2) 
a3 – b3 = (a – b)3 + 3ab(a – b) 
  = (a – b) (a2 + ab + b2) 
a3 + b3 + c3 – 3abc  
 = (a + b + c) (a2 + b2 + c2 – ab – bc – ca) 

 a + b + c = 0  a3 + b3 + c3 = 3abc 

   
.39  : 

(i) (3x – 4y)2  (ii) 
2

3
y

2
x 


 

. (i) 
(3x – 4y)2 = (3x)2 – 2 × 3x × 4y + (4y)2 

 = 9x2 – 24xy + 16y2 
(ii) 

2

3
y

2
x 


  = 

2

2
x 


 + 2 × 2
x  × 3

y +
2

3
y 




= 4
x2 + 3

1 xy + 9
y2

.40  : 
(i)  (2x + 3y) (2x – 3y) 
(ii) 


  x

1x 


  x
1x 


  2

2
x
1x 


  4

4
x
1x

.  (i) 
(2x + 3y) (2x – 3y) 
= (2x)2 – (3y)2  [(a + b)(a – b) = a2 – b2

] 
= (2x)2 – (3y)2 = 4x2 – 9y2 
(ii) 




  x
1x 


  x

1x 


  2
2

x
1x 


  4

4
x
1x

= 


  2
2

x
1x 


  2

2
x
1x 


  4

4
x
1x

= 


 


 2
2

22
x
1)x( 


  4

4
x
1x

= 


  4
4

x
1x 


  4

4
x
1x  = (x4)2 –

2
4x

1 




= x8 – 8x
1

.41 : 
(i) 103 × 97  (ii) 103 × 103 
(iii) (97)2 (iv) 185 × 185 – 115 × 115 

. (i) 
103 × 97 = (100 + 3) (100 – 3) 
= (100)2 – (3)2 = 10000 – 9 = 9991 

(ii) 
103 × 103 = (103)2 
= (100 + 3)2 = (100)2 + 2 × 100 × 3 + (3)2 
= 10000 + 600 + 9 = 10609 

(iii) 
(97)2 = (100 – 3)2 

 = (100)2 – 2 × 100 × 3 + (3)2 
 = 10000 – 600 + 9 = 9409 

(iv) 
185 × 185 – 115 × 115 
= (185)2 – (115)2 = (185 + 115) (185 – 115) 
= 300 × 70 = 21000 

.42  x + x
1  = 6    x4 + 4x

1

. 
x2 + 2x

1  = 34     2
2

2
x
1x 


  = (34)2 

  (x2)2 + 
2

2x
1 


  + 2 × x2 × 2x
1  = 1156 



 x4 + 4x
1 + 2 = 1156   x4 + 4x

1 = 1156 – 2 

  x4 + 4x
1  = 1154 

.43  x2 + 2x
1  = 27  x – x

1

. 
2

x
1x 


  = x2 – 2 × x × x
1  + 2x

1

  2

x
1x 


   = x2 – 2 + 2x
1

  2

x
1x 


  = x2 + 2x
1  – 2 

  2

x
1x 


  =27–2 

 
 27x

1x 2
2  ( )  

  2

x
1x 


   = 25 

  2

x
1x 


  = (±5)2   x – x
1  = ±5 

.44  x + y = 12  xy = 32 x2 + y2

. 
(x + y)2 = x2 + y2 + 2xy 
 144 = x2 + y2 + 2 × 32 

  [x + y = 12  xy = 32 ] 
 144 = x2 + y2 + 64 
 144 – 64 = x2 + y2 
 x2 + y2 = 80 

. 45  : 
2a2 + 2b2 + 2c2 – 2ab – 2bc – 2ca 

 = [(a – b)2 + (b – c)2 + (c – a)2] 

. 
L.H.S. = 2a2 + 2b2 + 2c2 – 2ab – 2bc – 2ca 

 = (a2 – 2ab + b2) + (b2 – 2bc + c2) 
+ (c2 – 2ca + a2) [ ] 

 = (a – b)2 + (b – c)2 + (c – a)2 = R.H.S. 
 2a2 + 2b2 + 2c2 – 2ab – 2bc – 2ca 

    = [(a – b)2 + (b – c)2 + (c – a)2] 
.46  a2 + b2 + c2 – ab – bc – ca = 0 

a = b = c 
. 

If a2 + b2 + c2 – ab – bc – ca = 0 
2a2 + 2b2 + 2c2 – 2ab – 2bc – 2ca = 2 × 0 

[2 
] 

 (a2 – 2ab + b2) + (b2 – 2bc + c2) 
+ (c2 – 2ac + a2) = 0 

  (a – b)2 + (b – c)2 + (c – a)2 = 0 
  a – b = 0, b – c = 0, c – a = 0 

[
] 

  a = b, b = c  c = a 
  a = b = c 

 
.47  : 

(i) (9x + 2y + z)2  (ii) (3x + 2y – z)2 
(iii) (x – 2y – 3z)2 (iv) (–x + 2y + z)2 

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

(i) 
(9x + 2y + z)2 
= (9x)2 + (2y)2 + z2 + 2 × 9x × 2y 

+ 2 × 2y × z + 2 × 9x × z 



= 81x2 + 4y2 + z2 + 36xy + 4yz + 18xz 
(ii) 

(3x + 2y – z)2 
= [3x + 2y + (–z)]2 
= (3x)2 + (2y)2 + (–z)2 + 2 × 3x × 2y 
  + 2 × 2y × (– z) + 2 × 3x × (–z) 
= 9x2 + 4y2 + z2 + 12xy – 4yz – 6xz 

(iii) 
(x – 2y – 3z)2 
= [x + (–2y) + (–3z)]2 
= x2 + (–2y)2 + (–3z)2 + 2 × x × (–2y) 
  + 2 × (–2y) × (–3z) + 2 × (–3z) × x 
= x2 + 4y2 + 9z2 – 4xy + 12yz – 6zx 

(iv) 
(–x + 2y + z)2 
= [(–x) + 2y + z]2 
= (–x)2 + (2y)2 + z2 + 2 × (–x) × (2y) 

+ 2 × 2y × z + 2 × (–x) × z 
 = x2 + 4y2 + z2 – 4xy + 4yz – 2zx 

.48  a2 + b2 + c2 = 20  a + b + c = 0, 
ab + bc + ca 

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

 02 = 20 + 2 (ab + bc + ca) 
 –20 = 2(ab + bc + ca) 
 – 2

20  = 



 

2
)(2 cabcab

  ab + bc + ca = – 10 
.49  a + b + c = 9  ab + bc + ca = 40, 

 a2 + b2 + c2 

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

  92 = a2 + b2 + c2 + 2 × 40 
   81 = a2 + b2 + c2 + 80 
   a2 + b2 + c2 = 1 

.50  a2 + b2 + c2 = 250  ab + bc + ca = 3, 
 a + b + c 

. 
(a + b + c)2 = a2 + b2 + c2 + 2(ab + bc + ca) 
 (a + b + c)2 = 250 + 2 × 3 
 (a + b + c)2 = 256 
 (a + b + c)2 = (± 16)2 

     [ ] 
 a + b + c = ± 16 

 
.51 : 

(i) (2x + 3y)3 (ii) (3x – 2y)3 
.(i)  2x  a  3y  b 

(a + b)3 = a3 + b3 + 3ab(a + b), 
(2x + 3y)3 = (2x)3 + (3y)3 + 3 × 2x × 3y × (2x + 3y) 

= 8x3 + 273 + 18xy × 2x + 18xy × 3y 
= 8x3 + 27y3 + 36x2y + 54xy2 

(ii)  3x  a  2y b 
(a – b)3 = a3 – b3 – 3ab(a – b), 
(3x – 2y)3= (3x)3 – (2y)3 – 3 × 3x × 2y 

×(3x – 2y) 
= 27x3 – 8y3 – 18xy × (3x – 2y) 

  = 27x3 – 8y3 – 54x2y + 36xy2 
.52  x + y = 12  xy = 27, 

x3 + y3

. 



 Edubull
(x + y)3 = x3 + y3 + 3xy(x + y) 
x + y = 12  xy = 27 
123 = x3 + y3 + 3 × 27 × 12 

  1728 = x3 + y3 + 972  
 x3 + y3 = 1728 – 972 

  x3 + y3 = 756 
.53  x – y = 4  xy = 21, 

x3 – y3 
. 

(x – y)3 = x3 – y3 –3xy(x – y) 
x – y = 4  xy = 21, 
43 = x3 – y3 – 3 × 21 × 4 

 64 = x3 – y3 – 252   64 + 252 = x3 – y3 
  x3 – y3 = 316 

.54  x + x
1  = 7,  x3 + 3x

1

. 
3

x
1x 


  = x3 + 3x
1  + 3 × x × x

1 


  x
1x

  3

x
1x 


  = x3 + 3x
1   + 3 


  x

1x

x + x
1  = 7, 

73 = x3 + 3x
1  + 3 × 7 

  343 = x3 + 3x
1  + 21 

  x3 + 3x
1  = 343 – 21  x3 + 3x

1  = 322 
.55  a + b = 10  a2 + b2 = 58,  a3 + b3

. 
(a + b)2 = a2 + b2 + 2ab 
a + b = 10  a2 + b2 = 58, 

 102 = 58 + 2 ab  100 = 58 + 2ab 
  100 – 58 = 2ab  42 = 2ab 
  ab = 21   

a + b = 10  ab = 21 , 
  (a + b)3 = a3 + b3 + 3ab (a + b) 
  103 = a3 + b3 + 3 × 21 × 10 

  [a + b = 10  ab = 21 ] 
  1000 = a3 + b3 + 630  
  1000 – 630 = a3 + b3 
  a3 + b3 = 370 

.56  x2 + 2x
1  = 7,  x3 + 3x

1

. 
2

x
1x 


  = x2 + 2x
1  + 2 × x × x

1

 2

x
1x 


   = x2 + 2x
1  + 2 

  2

x
1x 


  = 7 + 2 


  7x
1x 2

2

  2

x
1x 


  = 9   2

x
1x 


   = 32

  x + x
1 = 3 
[ ] 

  3

x
1x 


   = 33 [ ] 

  x3 + 3x
1  + 3 


  x

1x  = 27 

  


  3
3

x
1x  + 3 × 3 = 27

  x3 + 3x
1  = 27 – 9   x3 + 3x

1  = 18 



.57  x4 + 4x
1  = 47  x3 + 3x

1

. 
2

2
2

x
1x 


  = x4 + 4x
1 + 2 × x2 + 2x

1

  2
2

2
x
1x 


   = 


  4
4

x
1x  + 2

    


  47x
1x 4

4 

   2
2

2
x
1x 


  = 47 +2 

 2
2

2
x
1x 


  = 72 x2 + 2x
1  = 7 

[ ] 

, 
2

x
1x 


   = x2 + 2x
1  + 2 

 


  7x
1x 2

2 

   2

x
1x 


  = 7 + 2 

 2

x
1x 


   = 32  x + x
1  = 3 

  3

x
1x 


  = 33  [ ] 

 x3 + 3x
1  + 3 


  x

1x  = 27 

 x3 + 3x
1  + 3 × 3 = 27 


  3x

1x

 x3 + 3x
1  = 27 – 9  x3 + 3x

1  = 18 

.58  a + b = 10  ab = 21, a3 + b3

. 
a3 + b3 = (a + b) (a2 – ab + b2) 
= (a + b) (a2 + 2ab + b2 – 2ab – ab) 
[2ab ]  
= (a + b) [(a + b)2 – 3ab] 
= 10 × (102 – 3 × 21) 
= 10 × (100 – 63) = 10 × 37 = 370. 

.59  a – b = 4  ab = 45, a3 – b3 

.  a3 – b3 = (a – b) (a2 + ab + b2) 
= (a – b) (a2 – 2ab + b2 + 2ab + ab) 
= (a – b) {(a – b)2 + 3ab} 
= 4 × (42 + 3 × 45) = 4 × (16 + 135) 
= 4 × 151 = 604. 

 
.60  a + b + c = 0, 

a3 + b3 + c3 = 3abc 
. 

a3 + b3 + c3 – 3 abc 
= (a + b + c) (a2 + b2 + c2 – ab – bc – ca) 

a + b + c = 0 
 a3 + b3 + c3 – 3abc = 0 
  a3 + b3 + c3 = 3abc 

.61  : 
(x + y + 2z) (x2 + y2 + 4z2 – xy – 2yz – 2zx) 

. 
(x + y + 2z) (x2 + y2 + 4z2 – xy – 2yz – 2zx) 
= (x + y + 2z) (x2 + y2 + (2z)2 – x × y  



– y × 2z – 2z × x)
= (a + b + c) (a2 + b2 + c2 – ab – bc – ca), 

 a = x, b = y, c = 2z 
= a3 + b3 + c3 – 3abc 
= x3 + y3 + (2z)3 – 3 × x × y × 2z 
= x3 + y3 + 8z3 – 6xyz 

.62  a + b + c = 6  ab + bc + ca = 11, 
a3 + b3 + c3 – 3abc 

. 
a3 + b3 + c3 – 3abc 

= (a + b + c) (a2 + b2 + c2 – ab – bc – ca) 
 a3 + b3 + c3 – 3abc = 

(a + b + c) {(a2 + b2 + c2) – (ab + bc + ca)}...(i) 
 a + b + c, a2 + b2 + c2  ab + bc + ca 

 a3 + b3 + c3 – 3abc 
 a + b + c 

ab + bc + ca  a2 + b2 + c2

(a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca 
(a + b + c)2 = (a2 + b2 + c2) + 2(ab + bc + ca) 
 62 = a2 + b2 + c2 + 2 × 11 
[a + b + c  ab + bc + ca ] 
 36 = a2 + b2 + c2 + 22 
 a2 + b2 + c2 = 36 – 22 
 a2 + b2 + c2 = 14 

 a + b + c = 6, ab + bc + ca = 1 
a2 + b2 + c2 = 14, (i)  
a3 + b3 + c3 – 3abc = 6 × (14 – 11) 

 = 6 × 3 = 18. 
.63  x + y + z = 1, xy + yz + zx = –1 

xyz = –1,  x3 + y3 + z3 
.  : 

x3 + y3 + z3 – 3xyz 

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

= (x + y + z) (x2 + y2 + z2 + 2xy + 2yz 
+ 2zx – 3xy – 3yz – 3zx) 

[2xy + 2yz + 2zx ] 
  x3 + y3 + z3 – 3xyz 

= (x + y + z) {(x + y + z)2 – 3(xy + yz + zx)} 
x3 + y3 + z3 – 3 × –1 = 1 × {(1)2 – 3 × –1} 
[x + y + z, xy + yz + zx 
 x3 + y3 + z3 + 3 = 4 
 x3 + y3 + z3 = 4 – 3 
 x3 + y3 + z3 = 1 


 I :

.64  : 
 2x2 y + 6xy2 + 10x2y2 

.  2x2 y + 6xy2 + 10x2y2 = 2xy(x + 3y + 5xy) 
 II :

.65  : 
 a2 – b + ab – a 

.  a2 – b + ab – a 
= a2 + ab – b – a = (a2 + ab) – (b + a) 
= a (a + b) – (a + b) = (a + b) (a – 1) 

 III :
.66  : 
 9x2 + 12xy + 4y2 

.  9x2 + 12xy + 4y2 
= (3x)2 + 2 × (3x) × (2y) + (2y)2
= (3x + 2y)2

.67  : 



2
2

y
x  + 2 + 2

2
x
y , x 0, y 0 

.  2
2

y
x  + 2 + 2

2
x
y

= 
2

y
x 


 + 2 






x
y.y

x  + 
2

x
y 


  = 
2

x
y

y
x 


 

.68 

 
2

x
1x5 


   + 4 


  x
1x5  + 4, x 0 

.  =  
2

x
1x5 


   + 4 


  x
1x5  + 4 

=  
2

x
1x5 


   + 2 × 


  x
1x5  × 2 + 22 

= 
2

2x
1x5 


 

 IV :
.69 

(a) 2x2y + 6 xy2 + 10 x2y2 
 (b) 2x4 + 2x3y + 3xy2 + 3y3

.   (a) 2x2y + 6 xy2 + 10 x2y2  
= (2xy) (x + 3y + 5xy) 

(b) 2x4 + 2x3y + 3xy2 + 3y3 
= (2x4 + 2x3y) + (3xy2 + 3y3) 
= (2x3 + 3y2) (x + y) 

.70  4x2 + 12 xy + 9 y2

.   4x2 = (2x)2 = a2  9y2 = (3y)2 = b2 
 a = 2x b = 3y  (i) 

(a + b)2

4 x2 + 12 xy + 9 y2  
= (2x)2 + 2 (x) (3y) + (3y)2 
= (2x +  3y)2 

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

(vii) 

.71  : 
(i) 9x2 – 4y2  

 (ii) x3 – x 
.  (i) 9x2 – 4y2 = (3x)2 – (2y)2 

  =  (3x +2y) (3x–2y) 
(ii) x3 – x =  x (x2 –1)  

= x(x–1) (x+1) 
.72  : 

(i) 36x2 – 12x + 1 – 25y2 
(ii) a2 – 2a

9 , a  0
. (i) 36x2 – 12x + 1 – 25y2 

= (6x)2 – 2 × 6x × 1 + 12– (5y)2 
= (6x–1)2 – (5y)2  
= {(6x – 1)– 5y} {(6x– 1) + 5y} 
= (6x – 1 – 5y) (6x – 1 + 5y) 
= (6x – 5y – 1) (6x + 5y – 1) 

(ii) a2 – 2a
9  = (a)2 – 

2

a
3 




= 


 


  a
3aa

3a

.73  : 
  x4 – 81y4  

.  x4 – 81y4 = [(x)2]2 – (9y2)2

= (x2 – 9y2) (x2 + 9y2)  
= {x2 – (3y)2} (x2 + 9y2) 
= (x– 3y) (x + 3y) (x2 + 9y2) 

.74 : 
x(x+z) – y (y+z) 



.  x(x+z) – y (y+z)  = (x2 – y2) + (xz–yz) 
= (x–y) (x+y) + z (x–y) 
= (x–y) {(x+y) + z} 
= (x–y) (x+ y + z) 

.75  : 
  x4 + x2 + 1 

.  x4 + x2 + 1  = (x4 + 2x2 +1) – x2 
= (x2 +1)2 – x2 = (x2 + 1 – x) (x2 + 1+x) 
= (x2–x + 1) (x2 + x + 1) 

 V :

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

.76  : 
  a3 + 27   

.  a3  + 27 = a3  + 33 = (a + 3) (a2 –3a +9) 
.77  : (x+ y)3 – (x –y)3 – 6y(x2 – y2) 

.  x + y = a  x – y = b.  
 ab = (x+y) (x–y) = x2–y2

a – b  = (x+y) – (x–y) = 2y 
  (x+y)3 – (x–y)3 – 6y (x2–y2) 

= a3 – b3 – 3ab (a – b) =  (a – b)3 
=  {(x+y) – (x–y)}3 =  (2y)3 = 8y3


 I :  x2 + bx + c 

(i)  x2+ bx+c 
 p  q 

 p+ q = b  pq = c 

(ii) p  q 
 px + qx 

 
.78  : 
 (i) x2 + 6x + 8  (ii) x2 + 4x –21 

.  (i)  x2 + 6x + 8 
p  q p + q = 6 

pq = 8 
 2 + 4 = 6  2 × 4 = 8 

6x 
2x + 4x 
x2 + 6x + 8 = x2 + 2x + 4x + 8 
= (x2 + 2x) + (4x + 8) 
= x (x + 2) + 4 (x+ 2) 
= (x + 2) (x + 4) 

(ii) x2 + 4x – 21 
p  q 

p + q  = 4  pq = – 21  
 7 + (– 3) = 4  7 × – 3 = – 21 
 x2 + 4x – 21  4x  7x – 3x, 

x2 + 4x – 21 = x2 + 7x – 3 x – 21 
= (x2 + 7x) – (3x + 21) 
=  x (x + 7) – 3 (x + 7) = (x + 7) (x – 3) 

.79 : 
 x2 – 21x + 108 

.   x2 – 21x + 108 
– 21

 108 
, – 21 = – 12– 9  – 12 × – 9 = 108 

  x2 – 21 x + 108  = x2  – 12 x – 9x + 108 
= (x2 – 12 x) – (9x– 108) 



 Edubull
= x(x – 12) – 9 (x – 12) 
= (x–12) (x – 9) 

.80  x2 + 3 3 x + 6 

.  x2 + 3 3 x + 6 
p  q 

p + q = 3 3   pq = 6  
, 2 3  + 3  = 3 3   2 3 x 3  = 6 

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


  II :  x2 + bx + c 

.81  : (a2 – 2a)2 – 23(a2 – 2a) + 120. 
.  a2 – 2a = x.  

(a2 – 2a)2 – 23(a2 – 2a) + 120 
= x2 – 23x + 120 

, x2 – 23x + 120 = x2 –15x – 8x + 120 
= (x2 – 15x) – (8x – 120) 
= x(x – 15) – 8(x – 15) 
= (x – 15) (x – 8) 

x  a2 – 2a 
(a2 – 2a)2 – 23(a2 – 2a) + 120  
= (a2 – 2a – 15) (a2 – 2a – 8) 
= (a2 – 5a + 3a – 15) (a2 – 4a + 2a –8) 
= {(a(a – 5) + 3(a – 5)} {a(a – 4) + 2(a –4)} 

= {(a – 5) (a + 3)} {(a – 4) (a + 2)} 
= (a – 5) (a + 3) (a – 4) (a + 2) 

.82 x4– 5x2 + 4 
 : 

.  x2 = y. , x4 – 5x2 + 4 
= y2 – 5 y + 4 

, y2 – 5 y + 4   
= y2 – 4y – y + 4 
= (y2 – 4y) – (y – 4) 
= y(y –4) – (y– 4) 
= (y – 4) (y – 1) 
y  x2 – 4x 
x4 – 5x2 + 4  = (x2–4) (x2 – 1) 
= (x2–22) (x2 – 12) 
= (x–2) (x+2) (x – 1) (x + 1)  

.83  : (x2 – 4x) (x2 – 4x – 1) – 20 
. 

(x2 – 4x) (x2 – 4x – 1) – 20 
= (x2 – 4x)2 – (x2 – 4x) – 20 

 x2 – 4x = y .  
(x2 – 4x)2 – (x2 – 4x)  – 20 =  y2 – y – 20 

, y2 – y – 20  
= y2 –5 y + 4y – 20 
= (y2 – 5 y) + (4y– 20) 
=  y (y – 5) + 4 (y – 5) 
= (y – 5) (y + 4) 

, y2 – y – 20 = (y – 5) (y + 4)  
y  x2 – 4x 
(x2 – 4x)2– (x2 – 4x) – 20 
= (x2 – 4x – 5) (x2 – 4x +4) 



= (x2 – 5x + x – 5) (x2 – 2 × x × 2 + 22) 
= {x (x – 5) + (x – 5)} (x – 2)2 
= (x – 5) (x + 1) (x – 2)2 

 III :

.84  x2 + px + q = (x + a) (x + b), 
x2 + pxy + qy2 

. , 
x2 + px + q = (x + a) (x + b) 

  x2 + px + q = x2 + x(a + b) + ab 
x, 

   p = a + b  q = ab 
  x2 + pxy + qy2 = x2 + (a + b)xy + aby2 

= (x2 + axy) + (bxy + aby2) 
= x(x + ay) + by(x + ay) 
= (x + ay) (x + by) 

.85 
x2y2 – xy – 72 

. x2y2 – xy – 72 
 p  q 

p+ q = – 1  pq = – 72  
– 9 +8 = – 1  – 9 × 8 = – 72.
– xy  x2y2 –xy–72 as – 9 xy + 8 xy, so

x2y2 – xy – 72  =  x2y2 – 9 xy + 8 xy – 72 
=  (x2 y2 – 9xy) + (8xy – 72) 
= xy (xy – 9) + 8 (xy – 9) 

= (xy – 9) (xy + 8) 

 ax2 + bx + c, a 0, 1
 

 I :  ax2 + bx + c, a 0, 
1 

(i) ax2 + bx + c, 
 l  m  l + m = b          lm 

= ac 
(ii) l  m bx  lx + mx 

 
.86  : 

6x2 – 5 x – 6 
. ax2+ bx+c, , 

a = 6, b = – 5 c = –6

l  m 
l + m = b =  l + m = – 5 

 lm = ac  lm = 6 × – 6 = – 36 
– 36

– 5
– 9 + 4 = – 5  – 9 × 4 = – 36

   l = – 9  m = 4 
x2 – 5x – 6 – 5x

– 9 x + 4x
6x2 – 5x – 6  = 6x2–9x + 4x – 6 
= (6x2 – 9x) + (4x – 6)  
= 3x (2x – 3) + 2(2x – 3) = (2x – 3) (3x + 2) 



.87  : 
(i) 3 x2 + 11x + 6 3
(ii) 4 3 x2 + 5x – 2 3
(iii) 7 2 x2 – 10 x – 4 2

. (i) ax2 + bx + c, 
a = 3 , b = 11  c = 6 3  

l 
m 
l + m = b = 11  lm = ac = 3 × 6 3  = 18 

 9 + 2 = 11  9 × 2 = 18 
  l = 9  m = 2 

, 3 x2 + 11 x + 6 3
= 3 x2 + 9x + 2x + 6 3  
= ( 3 x2 + 9x) + (2x + 6 3 ) 
= ( 3 x2 +3 3 × 3 x) + (2x + 6 3 ) 
= 3 x (x + 3 3 ) + 2(x + 3 3 ) 
= ( 3 x +2) (x + 3 3 ). 

, 3 x2 + 11 x + 6 3
 = ( 3 x + 2) (x + 3 3 )  
(ii) , a = 4 3 , b = 5  c = –2 3

 4 3 x2 + 5x – 2 3
 l m 

 l + m = b = 5 
lm = ac = 4 3  × – 2 3   = – 24 

 , 8 + (– 3) = 5  8 × – 3 = – 24 
  l = 8  m = –3 

, 4 3 x2 + 5x – 2 3   
= 4 3 x2 + 8x – 3x – 2 3  
= (4 3 x2 + 8x) – (3x + 2 3 ) 

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

(iii) 7 2 x2 – 10x – 4 2  ax2+ bx + c, 
a = 7 2 , b = – 10  c = – 4 2

7 2 x2 – 10x – 4 2
 l  m 

l + m = b = – 10 
l m = ac = 7 2 × – 4 2  = – 56

– 14+4 = –10   – 14 × 4 = – 56
    l = – 14  m = 4 

– 10 x  7 2 x2 – 10x –4 2
– 14 x + 4x

7 2 x2 – 10x – 4 2   
= 7 2 x2 – 14 x + 4x – 4 2       
= (7 2 x2 – 14x) + (4x – 4 2 )   
= (7 2 x2 – 7 2 × 2 x) + (4x – 4 2 ) 
= 7 2 x (x – 2 ) + 4(x – 2 )  
= (x – 2 ) (7 2 x + 4)   

.88 3
1 x2 – 2x – 9

 : 
. 3

1 x2 – 2x – 9 
l  m 
l + m = – 2     l m = 3

1  × – 9 = – 3 
– 3 + 1 = – 2  – 3×1 = –3

– 2x – 3x + x,

3
1 x2 – 2x – 9  = 3

1 x2 – 3x + x – 9 

= ( 3
1 x2 – 3x) + (x – 9) = ( 3

1 x2 – 3
9 x) + (x – 9) 

= (x–9) 


 1x3
1



 II :

.89 
:  

8a3 – 2a2b – 15 ab2 
.  a3 × ab2 = (a2b)2 

– 2a2b as – 12a2b + 10 a2b ,
8a3 – 2a2b – 15 ab2
= 8a3 –12a2b +10 a2b–15 ab2  
= 4a2(2a – 3b) + 5 ab (2a – 3b) 
=  (2a – 3b) (4a2 + 5ab) 
= (2a – 3b) a (4a + 5b) 
= a (2a – 3 b) (4a + 5b) 

 Type III :

. 90 
 : 

(i) 9(x – 2y)2 – 4(x – 2y) – 13 
(ii) 2(x + y)2 – 9(x + y) – 5 
(iii) 8(a + 1)2 + 2(a + 1) (b + 2) – 15(b + 2)2 

. (i) 
 9(x – 2y)2 – 4(x – 2y) – 13.  
x – 2y = a, 
9(x – 2y)2 – 4(x – 2y) – 13 = 9a2 – 4a – 13 

, 9a2 – 4a – 13 = 9a2 – 13a + 9a – 13 
= (9a2 – 13a) + (9a – 13) 
= a(9a – 13) + (9a – 13) 
= (a + 1) (9a – 13) 
a  x – 2y 
9(x – 2y)2 – 4(x – 2y) – 13 
= (x – 2y + 1) {9(x – 2y) – 13} 
= (x – 2y + 1) (9x – 18y – 13) 

(ii) 
2(x + y)2 – 9(x + y) – 5 

 x + y  a 
2(x + y)2 – 9(x + y) – 5 = 2a2 – 9a – 5 

, 2a2 – 9a – 5 = 2a2 – 10a + a – 5 
= (2a2 – 10a) + (a – 5) 
= 2a(a – 5) + (a – 5) 
= (a – 5) (2a + 1) 
a  x + y 
2(x + y)2 – 9(x + y) – 5 
= (x + y – 5) {2(x + y) + 1} 
= (x + y – 5) (2x + 2y + 1). 

(iii) 
8(a + 1)2 + 2(a + 1) (b + 2) – 15(b + 2)2 
a + 1 = x  b + 2 = y 
8(a + 1)2 + 2(a + 1) (b + 2) – 15(b + 2)2 
= 8x2 + 2xy – 15y2 
= 8x2 + 12xy – 10xy – 15y2 
= 4x(2x + 3y) – 5y(2x + 3y) 
= (2x + 3y) (4x – 5y) 
x by a + 1  y by b + 2, 
8(a + 1)2 + 2(a + 1) (b + 2) – 15(b + 2)2
= {2(a + 1) + 3(b + 2)} {4(a + 1) – 5(b +2)} 
= (2a + 3b + 8) (4a – 5b – 6) 





 


 a3 + b3 + c3,  a + b + c = 0

 
.91  : 

(x – y)3 + (y – z)3 + (z – x)3 
.  x – y = a, y– z = b  z – x = c, 

 a + b + c = x – y + y – z + z –x = 0 
  a3 + b3 + c3 = 3abc  



 (x–y)3 + (y – z)3 + (z–x)3 = 3 (x–y)(y – z)(z–x) 
.92  : 

(a2–b2)3 + (b2–c2)3+ (c2–a2)3 
. , 

 x = a2–b2, y = b2–c2  z = c2–a2 , 
 x + y + z = a2–b2 + b2– c2 + c2–a2 = 0 
  x3 + y3 + z3 = 3 xyz 
  (a2–b2)3 + (b2–c2)3+ (c2–a2)3 

= 3(a2–b2) (b2–c2) (c2–a2)
= 3(a+b) (a–b) (b+c) (b–c) (c+a) (c–a) 
= 3(a+b) (b+c) (c+a) (a–b) (b–c) (c–a) 

.93 

333
322322322

)ac()cb()ba(
)ac()cb()ba(




. , 
 (a2–b2) + (b2–c2)+ (c2–a2) = 0 
  (a2–b2)3 + (b2–c2)3+ (c2–a2)3 

= 3(a2–b2) (b2–c2) (c2–a2) 
= 3(a–b) (a+b) (b–c) (b+c) (c–a) (c+a) 

, 
  (a–b) + (b –c) + (c – a) = 0 
 (a – b)3 + (b–c)3 + (c–a)3 = 3 (a–b) (b–c)(c–a) 
  333

322322322
)ac()cb()ba(

)ac()cb()ba(



= )ac)(cb)(ba(3
)ac)(ac)(cb()cb)(ba)(ba(3




= (a + b) (b + c) (c + a) 
.94 x3 – 8y3 – 36 xy – 216 

x = 2y + 6 
. , x3 – 8y3 – 36 xy –216 

= x3 + (–2y)3 + (–6)3 – 3(x) (–2y) (– 6) 
= (x – 2y – 6) (x2 + 4y2 + 36 + 2xy – 12y + 6x) 
= 0×(x2 + 4y2 + 36 + 2xy – 12y + 6x) 

[ x = 2y + 6  x – 2y– 6 = 0] 

= 0 
 x3 ± y3
 

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

 
.95 27x3 + 64 y3

.  27 x3 + 64 y3 = (3x)3 + (4y)3 
= (3x + 4y) {(3x)2 – (3x) (4y) + (4y)2}, 
= (3x + 4y) (9x2 – 12 xy + 16y2) 

.96  a3 + 3a2b + 3ab2 + b3 – 8 
.  a3 + 3a2b + 3ab2 + b3 – 8  = (a + b)3 –23 

= {(a+b) – 2} {(a +b)2 +(a +b).2+22} 
= (a + b– 2) (a2 + 2ab + b2 +2a + 2b +4) 

.97  : a3 – 0.216 
. , a3 – 0.216 = a3 – (0.6)3 

 = (a –0.6) [a2 + 0.6a +(0.6)2] 
= (a–0.6) (a2 + 0.6 a + 0.36) 

.98  :  
(i) (x+ 1)3– (x–1)3  (ii) 8(x + y)3 – 27 (x–y)3 

.  
(i)  (x+ 1)3– (x–1)3 

={(x+1) – (x–1)}{(x+1)2 + (x+1)(x–1) + (x–1)2} 
= {(x+1–x+1)}{(x2+2x+1)+(x2–1)+(x2–2x+1)}  
= 2 (x2 + 2x + 1 + x2 – 1+x2 – 2x + 1) 
= 2 (3x2+1) 

(ii)  8(x + y)3 – 27 (x–y)3

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

  + {3(x–y)}2] 
= (2x + 2y – 3x + 3y) {2(x2 + 2xy + y2) 

– 6(x2 – y2) + 3 (x2 – 2xy + y2)}



= (–x + 5y) (2x2+ 4xy + 2y2– 6x2 + 6y2
  + 3x2– 6xy + 3y2) 

= (–x + 5y) (–x2 – 2xy + 11 y2) 
.99  : 

(i) x6 – y6  (ii) x12 – y12 
. (i) ,  x6 – y6 

= (x2)3 – (y2)3 = (x2–y2){(x2)2 + x2×y2 + (y2)2} 
= (x2–y2) (x4 + x2y2 + y4) 
= (x–y) (x+y){(x4+2x2y2+ y4) – x2y2} 
= (x–y) (x+y){(x2+y2)2 – (xy)2} 
= (x+y) (x–y){(x2+y2–xy)(x2 +y2 + xy)} 
= (x+y) (x–y)(x2–xy+y2)(x2 +xy+y2) 

(ii)  x12 – y12 = (x4)3 – (y4)3
= (x4–y4){(x4)2 + x4×y4 + (y4)2} 
= (x2)2–(y2)2)} (x8 + x4y4 + y8) 
= (x2–y2) (x2+y2)(x8+2x4y4+ y8 – x4y4) 
= (x–y) (x+y)(x2+y2) {(x4+y4)2 –(x2y2)2} 
= (x–y) (x+y)(x2+y2) {(x4+y4–x2y2)  

  (x4+y4 + x2y2} 
= (x–y) (x+y)(x2+y2) (x4+y4–x2y2)    

              {(x4+y4 + 2x2y2)–x2y2)} 
= (x–y) (x+y)(x2+y2) (x4+y4–x2y2)  

  {(x2+y2)2 – (xy)2} 
= (x–y) (x+y)(x2+y2) (x4+y4–x2y2)    

      (x2+y2–xy) (x2+y2+xy) 
= (x–y) (x+y)(x2+y2) (x4+y4–x2y2) 

 (x2–xy+y2) (x2+xy+y2) 

.100  : 

13.013.013.087.087.087.0
13.013.013.087.087.087.0


  = 1 

. 

13.013.013.087.087.087.0
13.013.013.087.087.087.0




=       22
33

13.013.087.087.0
13.087.0




=  22
33
baba

ba


  a = 0.87  b= 0.13 

=   )baba(
)baba()ba(

22
22




= a + b  = (0.87 + 0.13) = 1 
  x3 + y3 + z3 – 3 xyz 

(i)  x3 + y3+ z3 – 3xyz 

x3 + y3+ z3 – 3xyz 
 = (x+y+z) (x2+y2 +z2–xy – yz – zx) 
(ii)  x + y + z = 0,  x3 + y3+ z3 = 3xyz 

 
.101  :  8x3 + 27y3+ z3 – 18 xyz 

. , 
8x3 + 27y3+ z3 – 18 xyz 

= (2x)3 + (3y)3 + z3 – 3 × 2x × 3 y + z 
= (2x + 3y + z) {(2x)2 + (3y)2 + z2 –2x × 3y 

–3y × z – z × 2x}
= (2x + 3y + z) {(4x2 + 9y2 + z2 –6xy – 3yz –2zx} 

.102  :  
(a+b)3 + (b+c)3+ (c+a)3 – 3(a+ b) (b+c) (c+a) 

. , 
(a+b)3 + (b+c)3 + (c+a)3 –3(a+b) (b+c) (c+a) 
= {(a+b) + (b+c) + (c+a)}  

 ×{(a+b)2 + (b+c)2+ (c+a)2 – (a+b) (b+c) 
– (b+c) (c+a) – (c+a)(a+b)}

= (2a+2b + 2c) {(a2 + 2ab + b2) + (b2 +  2bc+c2) 
 + (c2 + 2ca + a2) – (ab + ac+b2 + bc) 
– (bc + ba + c2 + ca) – (ca + cb + a2 + ab)}



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

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

.103  a3 – b3 + 1 +3ab 
.  a3 – b3 + 1 + 3ab  

= a3+ (–b)3 + 13 – 3 (a)(–b) (1)    
= (a–b+1) (a2 + b2 + 1 + ab –a+b) 
= (a–b+1) (a2 + b2 + ab –a+b+1) 

.104  : 
2 2 a3+ 8b3 – 27c3 + 18 2 abc  

.  2 2  a3 + 8b3 – 27c3 + 18 2  abc 
= ( 2 a)3 + (2b)3– (3c)3 –3( 2 a)(2b) (–3c) 
= ( 2 a + 2b – 3c) (2a2 + 4b2 + 9c2 – 2 2 ab 

 + 6bc + 3 2 ac) 
.105  : 

a3 + b3 + c3 – 3abc 
= 2

1  (a+b+c) {(a–b)2 +  (b–c)2 + (c–a)2} 
. ,  

a3 + b3 + c3 – 3abc  
= (a + b +c ) (a2 + b2 + c2 – ab – bc–ca) 
= 2

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

1 (a + b + c ) {(a2 – 2ab + b2) + 
 (b2 –2bc+ c2) +(c2 – 2ca + a2)} 

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




