




 (Constant) :

: 5, –9, 8
3 , , 15

7 , 

 (Variable) :

 : x, y, z, ax, a + x, 5y, – 7x, 


(a)  (+) 
 (–) 

 : 3x + 5y, 7y – 2x, 2x – ay + az, 

(b)  ‘+’  ‘–’ 

 : 

(i) –32x  1  –32x 
(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 
 (Types of Algebraic 

Expressions) : 
(i) (Monomial) : 

8y, –7xy, 4x2, 
abx, 

CONTENTS 














(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) (Multinomial) : 


 (Factor) :

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

7  ( ) x ( ) 

(ii) –5x2y , –5
: x, y, xy, x2  x2y 

 (Coefficient) :

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

Ex. 1  : 
(i)  3x3 – 5x2 + 7  x2

(ii) 8xyz  xy

(iii) 2y2 – 6y + 2   –y
  (iv) 3x + 7  x0

Sol.  (i) –5  
(ii) 8z  
(iii) 6 
(iv)  x0 = 1, 

3x + 7 = 3x + 7x0 

x0  7  


 :    
(a)  5x2 – 8x7 + 3x : 

(i)  5x2 = 2 
(ii)  –8x7 = 7 
(iii)  3x  = 1 

7  5x2 – 8x7 + 3x 
7 

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

 
Ex.2 

(i) 3x2 – 5x (ii) x + x
1

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



 Edubull

(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 

, 
Ex.3  : 

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

Sol.  (i) 8x7 
 7 

    7 
 (ii) 15 
    = 15. 

(iii) x = x1     1 
(iv) 8 = 8x0   = 0 


(A)  (Based on degree) : 

1. x + 3, y – x + 2, 3 x –3 
2. 2x2 –7, 3

1 x2+y2 –2xy, x2 +1+ 3y 
 

3. 
 

x3 + 3x2 –7x+8, 2x2+5x3+7,

 

4. 
 

x4 + y4 + 2x2y2, x4 + 3,… 
(B)  (Based on Terms ): 

1. 7x, 5x9, 3
7 x16, xy, ……

 

2. 
 

2 + 7y6, y3 + x14, 7 + 5x9,…
 

3. 
 

x3 –2x + y, x31+y32+ z33,….. 
Note : (1) 

( 5, 7, –3, 8/5, …) 
(2) (  = 0 = ) 



Ex. P(x) = 2x3 + 5x – 3 
Q(x) = 7x7 – 5x5 – 3x3 + x + 3  7 
R(y) = y  
S(t) = t2 + 3 
Note : x  'n' 
x,  anxn + an–1xn–1 + an–2xn–2 + ….+ a2x2 + a1x + a0, 
an  0  an, an–1,… a2, a1, a0 

 ax + b,     a  0 
ax2 + bx + c,     a  0 
ax3 + bx2 + cx + d, a  0 

  
(i)  p(x)  x – a 

p(a) 



(ii)  p(x)  (x + a) 
p(x)  x = –a 

(iii) (x – a),  p(x)  p(a) = 0 
(iv) (x + a),  p(x)  p(–a) = 0 
(v) (x – a) (x – b), p(x) 

p(a) = 0  p(b) = 0 
 

Ex.4 4x3 – 3x2 + 2x – 4 

(a) x – 1  (b) x + 2  (c) x + 2
1

Sol.   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

 
   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

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

Sol.   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 
 0 

(e) 0 
 :  f(x) = x2 – x, 

 f(0) = 02 – 0 = 0 
 0 f(x) = x2 – x. 
 

Ex.6 
 : 

(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

Sol.  (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) 
    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

Ex.7  : 
(i) p(x) = x + 5  (ii) p(x) = 2x + 5 
(iii) p(x) = 3x – 2 

Sol.  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' x
 

(i) y = 2x – 4 x-  x = 2 
 2x – 4  2 

 2x – 4 
x- y = 2x – 4 

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)  x2 – 4x + 3 
x-  x-

EDCBA
830103x4xy
54321x

2 





x' x O–1
–2

A
1 

B
2 3 

C
4 

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 xx' –1

–2
–3

y'
O

A 

B

D
E 

F C 

–4

 

ax2 + bx + c 
x-  y = ax2 + bx + c 

x-
 (Cubic polynomial) : 

x3 – 6x2 + 11x – 6. 

IHGFEDCBA
6875.10375.00375.00875.166x11x6xy
45.335.225.115.00x

23 

 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 

 2 : 
x3 – x2 ; x-

(0, 0)  (1, 0) 
 x3 – x2 x-

x-  
 

x O

y'

y 

x' 

0  1 
 3 : y = x3 



x O

y'

y 

x' 

 (In brief) : 
 1  2  3 

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

n n 
p(x)  n 

   
Ex.8 

(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'  

Sol. (i) 
x-

(ii) 

x-
(iii) 

x- (
) 

(iv) 

x-

(v) 

x-
(vi) 

1 
x-

( ) 
(vii)

x-
(viii) 

 x-
 



(ix) 

x- ( ) 

(x) 

x- 


P(x) = 2x2 – 16x + 30. 
, 2x2 – 16x + 30 = (2x – 6) (x – 3) 

  = 2 (x – 3) (x – 5) 
 P(x)  3  5  

= 3 + 5 = 8 = 2
)16(  = – 





2x
x

= 3 × 5 = 15 = 2
30  = 2x

 ax2 + bx + c,  a  0  ,  

a
c,a

b– 
   

Ex.9 6x2 – 13x + 6 

Sol.   6x2 – 13x + 6 = 6x2 – 4x – 9x + 6 
= 2x (3x – 2) –3 (3x – 2) 
= (3x – 2) (2x – 3) 

 6x2 – 13x + 6 0 
(3x – 2) = 0  (2x – 3) = 0 

 x = 3
2

2
3

 6x2 – 13x + 6 3
2

2
3

= 3
2  + 2

3  = 6
13  = 6

)13(  = 2x
x

= 3
2  × 2

3  = 6
6  = 2x

Ex.10 4x2 – 9 

Sol.  
4x2 – 9 = (2x)2 – 32 = (2x – 3) (2x + 3) 

, 4x2 – 9 0 ,  
2x – 3 = 0    2x + 3 = 0 
,    x = 2

3      x = – 2
3 . 

, 4x2 – 9 2
3  – 2

3

= 2
3  – 2

3  = 0 = 4
)0(  = 2x

x

= 



2
3  


 2

3  = 4
9  = 2x

Ex.11 9x2 – 5 

Sol.  
9x2 – 5 = (3x)2 – ( 5 )2 = (3x – 5 ) (3x + 5 ) 

, 9x2 – 5  0 , 



 3x – 5  = 0  3x + 5  = 0 

,  x = 3
5     x = 3

5 . 

= 3
5  – 3

5  = 0 = 9
)0(  = 2x

x

= 





3
5 



 

3
5  = 9

5  = 2x
Ex.12    ax2 + bx + c, a  0 

Sol.      ax2 + bx + c 
, (x – ), (x – )  ax2 + bx + c 

 ax2 + bx + c = k (x – ) (x – ) 
ax2 + bx + c = k {x2 – ( + ) x + } 
 ax2 + bx + c = kx2 – k ( + ) x + k...(1) 
x2, x  (1) 

a = k, b = – k ( + )  c = k 
  +  = – k

b   = k
c

 +  = a
b  = a

c    [ k = a] 

= a
b  = 2x

x

= a
c  = 2x

Ex. 13 ax2 + bx + c 

Sol.     ax2 + bx + c 

   =  a2
ac4bb 2  ....(1) 

  =  a2
ac4bb 2  ....(2) 

(1)  (2) 

 +  = a2
ac4bb 2   + a2

ac4bb 2 

= a2
b2  = – a

b  = 2x
, ax2 + bx + c – a

b

(1)  (2) 

  = 



 

a2
ac4bb 2





 

a2
ac4bb 2

= 2
222

a4
)ac4b()b(   = 2

22
a4

ac4bb 

= 2a4
ac4  = a

c  = 2x
, = a

c

, 
, ,   ax3 + bx2 + cx + d , 

 +  +  = a
b

 +  +  = a
c

 = a
d

Note, a
b , a

c
a
d  a  0. 

 

Ex.14 x2 – 2x – 8 

Sol.  x2 – 2x – 8 = x2 – 4x + 2x – 8 
= x (x – 4) + 2 (x – 4) = (x – 4) (x + 2) 



, x2 – 2x – 8 
x – 4 = 0  x + 2 = 0 ,  x = 4  x = – 2 

, x2 – 2x – 8  4, – 2. 

= 4 – 2 = 2 = 1
)2(  = 2x

x

= 4 (–2) = –8 = 1
8  = 2x

Ex.15 

2x3 + x2 – 5x + 2 ; 2
1 , 1, – 2 

Sol.  , p(x) 2x3 + x2 – 5x + 2 
 2x3 + x2 – 5x + 2  x = 1/2 

= 2
3

2
1 


 +
2

2
1 


 – 5 



2
1 +2 = 4

1 + 4
1 – 2

5 + 2 = 0 

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

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

= 2(–2)3 + (–2)2 – 5 (–2) + 2 
= – 16 + 4 + 10 + 2 = 0  

, 2
1 , 1, – 2 

p(x) 
= 2

1  + 1 – 2 = – 2
1  = 3x

x

= 2
1  × 1 + 2

1  × (–2) + 1 × (–2) 

= 2
1 – 1 – 2 = – 2

5  = 3x
x

 = 



2
1 × (1) × (–2) = –1 

= 2
)2( = 3x


  (Symmetric function): 

   ,   
  

, 2 + 2  3 + 3 
 ( + )  

    (Some useful 
relations involving  and ) :
1. 2 + 2 = ( + )2 – 2
2. ( – )2 = ( + )2 – 4
3. 2 – 2 = (+ ) ( – ) = ( + )

 4)( 2

4. 3 + 3 = ( + )3 – 3 ( + )
5. 3 – 3 = ( – )3 + 3 ( – )
6. 4 + 4 =[( + )2 – 2]2 –2()2

7. 4 – 4 = (2 + 2) (2 – 2) then use (1) and (3)
   

Ex.16    ax2 + bx + c 

(i)  –  (ii) 2 + 2. 
Sol.     ax2 + bx + c 



   +  = – a
b ;   = a

c

(i) ( – )2 = ( + )2 – 4 
= 

2

a
b 


  – a
c4   = 2

2
a
b  – a

c4  = 2
2

a
ac4b 

 – = a
ac4b2 

(ii) 2 + 2 = 2 + 2 + 2 – 2 
= ( + )2 – 2 
= 

2

a
b 


  – 2 



a
c  = 2

2
a

ac2b 

Ex.17  ax2 + bx + c   

(i) 2 – 2   (ii) 3 + 3. 
Sol.      ax2 + bx + c 

   +  = a
b ,  = a

c

(i) 2 – 2 = ( + ) (– ) 
= – a

b  4)( 2

= – a
b

a
c4a

b 2 


  = – a
b

2
2

a
ac4b 

= – 2
2
a

ac4bb 

(ii) 3 + 3 = ( + ) (2 + 2 – ) 
= ( + ) [(2 + 2 + 2) – 3] 
= ( + ) [( + )2 – 3] 

= a
b





 


 

a
c3

a
b 2

= a
b





  a

c3
a
b

2
2 = a

b 



 

2
2

a
ac3b

= 3
3
a

abc3b 


   x = ,     x =  

 x –  = 0, x – = 0 
       (x – ) (x – ) 
, x2 – ( + ) x +  

 x)(x2

   
Ex.18  4  6 
Sol.   = 4 + 6 = 10 

 = 4 × 6 = 24 

= x2 – ( ) x + 
= x2 – 10x + 24 

Ex.19 –3, 5
Sol.  – 3  5

 = – 3 + 5 = 2 
 = (–3) × 5 = – 15 

= x2 – ( ) x + 
= x2 – 2x – 15 

Ex.20 
 - 

(i) 4
1 , – 1 (ii) 2 , 3

1      (iii) 0, 5

Sol.  ax2 + bx + c 
  
(i) ,  +  = 4

1   .  = – 1 



= x2 – ( ) x +
= x2 – 




4
1  x – 1 = x2 – 4

x  – 1 

 k 


  14
xx2

 k = 4  4x2 – x – 4. 
(ii) ,  + = 2 ,  = 3

1

= x2 – ( ) x + 
= x2 – ( 2 ) x + 3

1      x2 – 2 x + 3
1

 k 


  3
1x2x2

 k = 3 
 3x2 – 3 2 x + 1 
(iii) ,  +  = 0 and     . = 5

= x2 – ( ) x + 
= x2 – (0) x + 5  = x2 + 5

Ex.21 
2, – 7  –14 

Sol.  
ax3 + bx2 + cx + d 

  x3 + a
b  x2 + a

c  x + a
d ....(1) 

 ,    , 
 +  +  = 2 = – a

b

 +  +  = – 7 = a
c

 = – 14 = – a
d

a
b , a

c
a
d  (1) 

x3 + (–2) x2 + (–7)x + 14 
   x3 – 2x2 – 7x + 14 
Ex.22 

 0, –7  –6 
Sol.  

ax3 + bx2 + cx + d 
  x3 + a

b x2 + a
c  x + a

d  ....(1) 
 , , 

 +  +  = 0 = – a
b

 +  +  = – 7 = a
c

 = – 6 = a
d

a
b , a

c
a
d  (1) 

x3 – (0) x2 + (–7) x + (–6) 
x3 – 7x + 6 

Ex.23    ax2 + bx + c 

1


1

Sol.      ax2 + bx + c 
 +  = a

b ,  = a
c

 = 
1 + 

1  = 


= 
a
ca
b  = c

b



= 
1.1  =

a
c
1 = c

a

x2 – ( ) x + 
  x2 – 


 

c
b  x + 




c
a

x2 + c
b  x + c

a

 c 


  c
axc

bx2

   cx2 + bx + a 
Ex.24     x2 + 4x + 3 , 

 1 + 
   1 + 



Sol.       x2  + 4x + 3 
,   +  = – 4,   = 3 

= 1 + 
  + 1 + 

  = 
 22

= 
 222  = 

 2)(  = 3
)4( 2  = 3

16

= 




1 





1  = 1 + 

  + 
  + 



= 2 + 
 22  = 

 222

= 
 2)(  = 3

)4( 2  = 3
16

x2 – ( ) x + 
x2 – 3

16  x +  3
16    or  k 


  3

16x3
16x2

3 


  3
16x3

16x2  (   k = 3) 
 3x2 – 16x + 16 




 1: 

 2 : 

 3 : 

 4 : 

 (Division Algorithm 
for Polynomial) 

 p(x)  g(x) g(x)  0 
 q(x)  r(x) 

 p(x) = q(x) × g(x) + r(x) 
 r(x) = 0  r(x)  < g(x) 











   
Ex.25  3x3 + 16x2 + 21x + 20    x + 4 

Sol.  
3x2 + 4x + 5
3x3 + 16x2 + 21x + 203x3 + 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 

Ex.26 
p(x)  g(x) 

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

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 =  

Ex.27 p(x)  g(x) 

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

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  =   

Ex.28 

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

Ex.29 3x4 + 6x3 – 2x2 – 10x – 5 

3
5

 – 3
5

Sol.  3
5 – 3

5 ,

x = 3
5 , x = – 3

5

  



  3

5x 



  3

5x  = x2 – 3
5   3x2 – 5 

, 3x2 – 5 

x2 + 2x + 1 
3x4 + 6x3 – 2x2 – 10x – 5 
3x4 – 5x2 
–      +     

6x3 + 3x2 – 10x – 5 
6x3  – 10x 
– +

3x2           – 5 
3x2           – 5 
–  +

0

3x2 – 5

,  3x4 + 6x3 – 2x2 – 10x – 5 
= (3x2 – 5) (x2 + 2x + 1) + 0 

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

 (x + 1)2  –1, –1 
, 3

5 , – 3
5 , –1, –1 

Ex.30 x3 – 3x2 + x + 2 g(x) 

 x – 2  –2x + 4  g(x) 

Sol.  p(x) = x3 – 3x2 + x + 2 
q(x) = x – 2  r (x) = –2x + 4 

p(x) = q(x) × g(x) + r(x) 
, 

 x3 – 3x2 + x + 2 = (x – 2) × g(x) + (–2x + 4)  
  x3 – 3x2 + x + 2 + 2x – 4 = (x – 2) × g(x) 
  g(x) = 2x
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x3 – 3x2
 + 3x – 2  x – 2 

 g(x) 
x2 – x + 1 
x3 – 3x2 + 3x – 2 
x3 – 2x2 
–   +  –x2 + 3x – 2

–x2 + 2x
+     – 

x  – 2
x  – 2
–  +0 

x
x3 = x

x
x2 = –x

x
x  = 1 

x–2

, g(x) = x2 – x + 1. 
 

Ex.31  p(x), q(x)  r(x) 

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

Sol. (i)  q(x) = 3x2 + 2x + 6, q(x)  = 2 
p(x) = 12x2 + 8x + 24,  p(x)  = 2 

, p(x)  = q(x) 



(ii) p(x) = x5 + 2x4 + 3x3 + 5x2 + 2 
q(x) = x2 + x + 1, q(x)  = 2 
g(x) = x3 + x2 + x + 1 
r(x) = 2x2 – 2x + 1, r(x)  = 2 

 ,  q(x)  = r(x)  
(iii)  p(x) = 2x4 + 8x3 + 6x2 + 4x + 12 

q(x) = 2 , q(x)  = 0 
g(x) = x4 + 4x3 + 3x2 + 2x + 6 
r(x) = 0 

,  q(x)  = 0 
Ex.32  x3 – 3x2 + x + 1  a – b, a , a + b 

 a  b 
Sol.   a – b, a, a + b  

  (a – b) a(a + b) = –1 
 (a2 – b2) a = –1  …(1) 

 (a – b) + a + (a + b) = 3 
 3a = 3  a = 1 …(2) 
 (1)  (2)  
(1 – b2)1 = –1 
 2 = b2  b = ± 2
 a = –1  b = ± 2

Ex.33 x4 – 6x3 –26x2 + 138x – 35 
 2 ± 3  

Sol.    2 ± 3   
  x = 2 ± 3  
  x – 2 = ± 3 ( ) 
  (x – 2)2 = 3   x2 + 4 – 4x – 3 = 0 
  x2 – 4x + 1 = 0 



= 1x4x
35x138x26x6x
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x2 – 4x + 1
x2 – 2x – 35

x4 – 6x3 – 26x2 + 138x – 35
x4 – 4x3 +    x2 

– 2x3 – 27x2 + 138x – 35 + – – 
– 2x3 +  8x2  –     2x+ +– 

– 35x2 + 140x – 35
– 35x2 + 140x – 35+ +– × 

  = x2 – 2x – 35 
= x2 – 7x + 5x – 35 
= x(x – 7) + 5(x – 7) 
= (x – 7) (x + 5) 

  (x – 7) = 0  x = 7 
x + 5 = 0  x = – 5 

Ex.34  x4 – 6x3 + 16x2 –25x + 10 
 x2 –2x + k 

 x + a  k  a 

Sol.  

x2 – 2x + k 
x2 – 4x + (8 – k)
x4 – 6x3 + 16x2 – 25x + 10
x4 – 2x3 + x2k 

– 4x3 + x2 (16 – k)– 25x + 10+ – –
– 4x3 +  x2 (8)      –    4xk + + – 

x2 [8 – k] + x[4k– 25] + 10
– – + x2 [8 – k] – 2x[8 – k] +k(8 – k) 

x [4k – 25 + 16 – 2k] + 10 – 8k + k2 
 x + a 

  x  = 1 
 2k  – 9 = 1 
 k = (10/2) = 5 

 = a 



 k2 – 8k + 10 = a 
 (5)2 – 8(5) + 10 = a 
 a = 25 – 40 + 10 
 a = – 5  
 k = 5, a = –5  




