


  
 
 

 
 

 
 
 

 
 




: 
(i) 3x2 + 5x + 7 
(ii) 8x2 – 6x  

(iii) 5x2 – 7 
(iv) 2 x2 + 6x – 3

 ax2 + bx + c , 
a, b, c , a  0  x  

a, b, c 
 a, b  c 

 3x2 – 5x + 8  3, – 5 
 8 x


 ax2 + bx + c  

(i) x =   a()2 + b() + c = a2 + b + c 
(ii) x =   a2 + b + c  
(iii) x = 5  a (5)2 + b(5) + c = 25a2 + 5a + c 

(i) x = 2  5x2 – 3x + 4 
= 5(2)2 – 3(2) + 4 

 = 20 – 6 + 4 = 18 
(ii) x = –1  x2 – 8x – 15  

= (–1)2 – 8 (–1) – 15 
= 1 + 8 – 15 = – 6 

(iii) x = 3
2  7x2 – 4  = 7

2

3
2 


 – 4 

= 7 × 9
4   – 4 = 9

3628   = 9
8


 x2 – 7x + 10  : 

(i) x = 1  (1)2 – 7 × 1 + 10 = 1 – 7 + 10 = 4 



(ii) x = 2  (2)2 – 7 × 2 + 10 = 4 – 14 + 10 = 0 
(iii) x = 3  (3)2 – 7 × 3 + 10 = 9 – 21 + 10 = – 2 
(iv) x = 5  (5)2 – 7 × 5 + 10 = 25 – 35 + 10 = 0  

 x = 2  x = 5 
x2 –7x + 10  x 

 x = ,   


   

Ex.1 :
(i) x = 3 x2 – 2x – 3 
(ii) x = – 2 3x2 + 7x + 2 
(iii) x = 4 2x2 – 7x – 5 

Sol. (i) x = 3  x2 – 2x – 3 
(3)2 – 2 × 3 – 3 = 9 – 6 – 3 = 0 

  x = 3  x2 – 2x – 3 
(ii) x = –2  3x2 + 7x + 2   

 3(–2)2 + 7 (–2) + 2 = 12 – 14 + 2 = 0 
 x = – 2  3x2 + 7x + 2 

(iii) x = 4  2x2 – 7x – 5 
2(4)2 –  7(4) – 5 = 32 – 28 – 5 = – 1  0 
 x = 4  2x2 – 7x – 5 

 
Ex.2 m ,  x = 2 

3x2 – mx + 4 
Sol.  , x = 2; 3x2 – mx + 4 

 3(2)2 – m × 2 + 4 = 0 
 12 – 2m + 4 = 0,  m = 8 



ax2 + bx + c, a  0 , 
ax2 + bx + c = 0, a  0 

 (i) –x2 – 7x + 2= 0 
–x2 – 7x + 2

(ii) 5x2 – 7x = 0 
(iii) 5x2 + 2 = 0 
(iv) –7x + 2 = 0 

   
 

Ex.3  : 
(i) x2 – 8x + 6 = 0 
(ii) 3x2 – 4 = 0 
(iii) 2x +  x

5 = x2

(iv) x2 + 2x
2  = 3

Sol. (i)  x2 – 8x + 6 
 x2 – 8x + 6 = 0 
(ii) 3x2 – 4 = 0 
(iii) 2x + x

5  = x3

 2x2 + 5 = x3 
 x3 – 2x2 – 5 = 0; 

(iv) x2 + 2x
2  = 3

 x4 + 2 = 2x2 
 x4 – 2x2 + 2 = 0; 

 
Ex.4 

 ( )  : 
(i) 3x2 – 2x – 1 = 0; x = 1 
(ii) x2 + 6x + 5 = 0; x = – 1, x = – 5 
(iii) x2 + 2 x – 4 = 0; x = 2 , x = – 2 2

Sol. (i) x = 1  3x2 – 2x – 1 
 3(1)2 – 2(1) – 1 = 3 – 2 – 1 = 0 = RHS 



  x = 1 
(ii) x = – 1,  = (–1)2 + 6 (–1) + 5 

         = 1 – 6 + 5 = 0 = 
 x = – 1 
x = – 5 = (–5)2 + 6(–5) + 5 

          = 25 – 30 + 5 = 0 = 
 x = – 5 
(iii) x = 2  = x2 + 2 x – 4 

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

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

 = 4 × 2 – 2 × 2 – 4 = 0 = 
 x = – 2 2  

 
 3x2 – 5x + 2 

3x2 – 5x + 2 = 0 
,    

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

 :  
3x2 – 5x + 2 = 0  3x2 – 3x – 2x + 2 = 0 

[ ] 
(x – 1) (3x – 2) = 0 

,  x – 1 = 0 3x – 2 = 0 
  x = 1 x = 3

2 ; 

: 
1. 

2. 
ax2 + bx + c = 0  a + bx + cx2 = 0 

3. 
( ) 

4. 

   
Ex.5  : 

(i) x2 + 3x – 18 = 0  
(ii)  (x – 4) (5x + 2) = 0 
(iii) 2x2 + ax – a2 = 0;  ‘a’ 

Sol. (i) x2 + 3x – 18 = 0 
x2 + 6x – 3x – 18 = 0 
x(x + 6) – 3(x + 6) = 0 

, (x + 6) (x – 3) = 0  x + 6 = 0 
 x – 3 = 0  

 x = – 6     x = 3 
 – 6  3
(ii) (x – 4) (5x + 2) = 0 x – 4 = 0 

 5x + 2 = 0 
x = 4  x = – 5

2

(iii)  2x2 + ax – a2 = 0 
 2x2 + 2ax – ax – a2 = 0 
 2x(x + a) – a(x + a) = 0 

, (x + a) (2x – a) = 0 
 x + a = 0  2x – a = 0 
 x = – a   x = 2

a

Ex.6  : 
(i) x2 + 5x = 0 (ii) x2 = 3x 
(iii) x2 = 4    



Sol. (i) x2 + 5x = 0 
 x(x + 5) = 0 
 x = 0  x + 5 = 0 
 x = 0  x = – 5  
(ii) x2 = 3x 
 x2 – 3x = 0 
 x(x – 3) = 0 
 x = 0      x = 3  
(iii) x2 = 4   
   x = ± 2 

Ex.7  : 
(i) 7x2 = 8 – 10x 
(ii) 3(x2 – 4) = 5x 
(iii) x(x + 1) + (x + 2) (x + 3) = 42 

Sol. (i) 7x2 = 8 – 10x 
 7x2 + 10x – 8 = 0 
 7x2 + 14x – 4x – 8 = 0 
 7x(x + 2) – 4(x + 2) = 0 
 (x + 2) (7x – 4) = 0 
 x + 2 = 0      7x – 4 = 0 
 x = – 2 x = 7

4

(ii) 3(x2 – 4) = 5x 
 3x2 – 5x – 12 = 0 
 3x2 – 9x + 4x – 12 = 0 
 3x(x – 3) + 4(x – 3) = 0 
 (x – 3) (3x + 4) = 0 
 x – 3 = 0     3x + 4 = 0 
 x = 3  x = – 3

4

(iii) x(x + 1) + (x + 2) (x + 3) = 42 
 x2 + x + x2 + 3x + 2x + 6 – 42 = 0 
 2x2 + 6x – 36 = 0 
 x2 + 3x – 18 = 0 
 x2 + 6x – 3x – 18 = 0 
 x(x + 6) – 3(x + 6) = 0 

 (x + 6) (x – 3) = 0 
  x = – 6    x = 3 

Ex.8 12 abx2 – (9a2 – 8b2) x – 6ab = 0  x 

Sol.  :  
12abx2 – 9a2x + 8b2x – 6ab = 0 
 3ax(4bx – 3a) + 2b(4bx – 3a) = 0 
 (4bx – 3a) (3ax + 2b) = 0 
 4bx – 3a = 0     3ax + 2b = 0 
 x = b4

a3 x = – a3
b2

 

 : 
(x + a)2 – b2 = 0  (x – a)2 – b2 = 0. 

 : 
1. 

2. x  x2 + 2xy  
x2 – 2xy

3. y2  x2 + 2xy + y2 – 
y2  x2 – 2xy + y2 – y2
(x + y)2 – y2  (x – y)2 – y2

, 
(i) x2 + 8x = 0   x2 + 2x × 4 = 0 

 x2 + 2x × 4 + 42 – 42 = 0 
  (x + 4)2 – 16 = 0 

(ii)  x2 – 8x = 0  x2 – 2 × x × 4 = 0 
 x2 – 2 × x × 4 + 42 – 42 = 0  (x – 4)2 – 16 = 0 

   
Ex.9 ( ) 

(i) 2x2 – 7x + 3 = 0 



(ii) 4x2 + 4 3 x + 3 = 0 
(iii) 2x2 + x + 4 = 0 

Sol. (i) 2x2 – 7x + 3 = 0   x2 – 2
7 x + 2

3 = 0
[  2 ] 

 x2 – 2 × x × 4
7  + 2

3   = 0

 x2 – 2 × x × 4
7  + 

2

4
7 


 –
2

4
7 


  + 2
3  = 0 

 2

4
7x 


  – 16
49  + 2

3  = 0

  
2

4
7x 


  – 


 
16

2449   = 0

 2

4
7x 


  – 16
25  = 0

, 
2

4
7x 


  =  16
25   x – 4

7   = ± 4
5

, x – 4
7 = 4

5 x – 4
7  = – 4

5   
   x = 4

7  + 4
5 x = 4

7 – 4
5

 x = 3            x = 2
1

(ii) 4x2 + 4 3 x + 3 = 0 
x2 + 3 x + 4

3 = 0 
, 

x2 + 2 × x × 2
3 +

2

2
3 



 –

2

2
3 



 + 4

3  = 0 


2

2
3x 



  – 4

3 + 4
3  = 0 

i.e.,
2

2
3x 



  = 0 

 x +  2
3  = 0     x = 2

3

  2
3

2
3

(iii) 2x2 + x + 4 = 0 
x2 + 2

x  + 2 = 0

,  x2 + 2 × x × 4
1 +

2

4
1 


 –
2

4
1 


 + 2 = 0 

 2

4
1x 


  – 16
1  + 2 = 0

 2

4
1x 


   + 16
31  = 0




  16
31

16
321216

1

, 
2

4
1x 


  = – 16
31



  
 ( ) : 

ax2 + bx + c = 0  x2 + a
b x + a

c  = 0
2

a2
b 








 


  2

22

a4
ac4b

a2
bx = 0 

,  x = a2
ac4bb 2 

ax2 + bx + c = 0 
(a  0) 
 = a2

ac4bb 2   = a2
ac4bb 2 

 : 



   
Ex.10 

 :    
(i) x2 – 7x + 12 = 0 (ii) 3x2 – x – 10 = 0 

Sol. (i) x2 – 7x + 12 = 0 
 ax2 + bx + c = 0 

 a = 1, b = – 7  c = 12 
 b2 – 4ac = (–7)2 – 4 × 1 × 12  

 = 49 – 48 = 1 
ac4b2  = 1  = 1 

 x = a2
ac4bb 2 

 x = 12
17


  = 2

17   2
17   = 4  3

(ii) 3x2 – x – 10 = 0 
ax2 + bx + c = 0 

a = 3, b = – 1  c = – 10 
 b2 – 4ac = (–1)2 – 4 × 3 × – 10 = 1 + 120 = 121 

ac4b2   = 121 = 11 
x = a2

ac4bb 2 

 x = 2
111  = 2

111
2
111 = 6    –5

 

Ex.11  ax2 + bx + c = 0,  a  0, 
x = a2

ac4bb 2 
Sol. ax2 + bx + c = 0 

 4a2x2 + 4abx + 4ac = 0 
[‘4a’ ] 

 (2ax)2 + 2 × 2ax × b + b2 – b2 + 4ac = 0 
(2ax + b)2 – b2 + 4ac = 0 
(2ax + b)2 = b2 – 4ac 
 2ax + b = ± ac4b2 
2ax = – b ± ac4b2 
x = a2

ac4bb 2 

Ex.12 : 
(i) 2x2 + 5 3 x + 6 = 0 

 (ii) 3x2 + 2 5 x – 5 = 0 
Sol. (i) 2x2 + 5 3 x + 6 = 0 

ax2 + bx + c = 0, 
a = 2, b = 5 3   c = 6 
b2 – 4ac = (5 3 )2 – 4 × 2 × 6 

  = 25 × 3 – 48 = 27 
ac4b2  = 27  = 333   = 3 3

 x = a2
ac4bb 2   = 42

3335



= 4
3335 

4
3335 

= 4
32

4
38  = – 2

3   – 2 3
(ii) 3x2 + 2 5 x – 5 = 0 

ax2 + bx + c = 0, 
 a = 3, b = 2 5   c = – 5 
b2 – 4ac = ( 52 )2 – 4 × 3 × – 5 = 4 × 5 + 60 = 80 
 ac4b2  = 80 = 516 = 4 5   
 x = a2

ac4bb 2   = 32
5452




= 6
5452 

6
5452 

= 6
52

6
56 = 3

5    – 5
 
Ex.13 

 a2b2x2 – (4b2 – 3a4)x – 12a2b2 = 0 

Sol. Ax2 + Bx + C = 0, 

A = a2b2, B = – (4b4 – 3a4)  C = –12 a2b2 
  B2 – 4AC = (4b4 – 3a4)2 – 4 × a2b2 × (– 12a2b2) 

 = 16b8 + 9a8 – 24a4b4 + 48a4b4 
 = 16b8 + 9a8 + 24a4b4 = (4b4 + 3a4)2 



AC4B2   = 4b4 + 3a4 
x = A2

AC4BB 2 

 = 22
4244

ba2
)a3b4()a3b4(




= 22
4444

ba2
a3b4a3b4 

22
4444

ba2
a3b4a3b4 

= 22
4

ba2
b8

22
4

ba2
a6 = 2

2

a
b4

2
2

b
a3

  
b2 – 4ac  b2 

– 4ac ax2 + bx + c = 0
D 

  D = b2 – 4ac 
  D > 0,  b2 – 4ac > 0 ; b2 – 4ac

(i)  b2 – 4ac 

(ii)   b2 – 4ac 
 
  D = 0, , b2 – 4ac = 0
 
  D < 0, , b2 – 4ac < 0 ; , b2 – 4ac


   

Ex.14 
 :  

(i) 2x2 + 2x + 3 = 0 (ii) 2x2 – 7x + 3 = 0 
(iii) x2 – 5x – 2 = 0 (iv) 4x2 – 4x + 1 = 0 

Sol. (i) 2x2 + 2x + 3 = 0  ax2 + bx + c = 0 
 a = 2, b = 2  c = 3 

D = b2 – 4ac = (2)2 – 4 × 2 × 3 = 4 – 24 
 = – 20, 


(ii) 2x2 – 7x + 3 = 0 ax2 + bx + c = 0 

 a = 2, b = – 7  c = 3  
D = b2 – 4ac = (–7)2 – 4 × 2 × 3 
 = 49 – 24 = 25, 


(iii) x2 – 5x – 2 = 0 ax2 + bx + c = 0 

 a = 1, b = – 5  c = – 2 
D = b2 – 4ac = (–5)2 – 4 × 1 × – 2 

 = 25 + 8 = 33 


(iv) 4x2 – 4x + 1 = 0 ax2 + bx + c = 0 

 a = 4, b = – 4,  c = 1 
D = b2 – 4ac = (–4)2 – 4 × 4 × 1  

 = 16 – 16 = 0 


 
Ex.15 m 

(3m + 1) x2 + (11 + m) x + 9 = 0 
 ? 

Sol.   ax2 + bx + c = 0 
 a = 3m + 1, b = 11 + m  c = 9 

 ,  D = b2 – 4ac  
= (11 + m)2 – 4(3m + 1) × 9 
= 121 + 22m + m2 – 108 m – 36 
= m2 – 86m + 85 
= m2 – 85m – m + 85 
= m(m – 85) – 1 (m – 85) 
= (m – 85) (m – 1) 

,  D = 0 
 (m – 85) (m – 1) = 0 
 m – 85 = 0  m – 1 = 0 
 m = 85   m = 1 



 
    ax2 + bx + c = 0 

, ax2 + bx + c = 0   x = a2
ac4bb 2 

,  :  = a2
ac4bb 2 

 = a2
ac4bb 2 

   =  +  
= a2

ac4bb 2   + a2
ac4bb 2 

= a2
ac4bbac4bb 22 

= a2
b2  = – a

b

 =  .  
= 



 

a2
ac4bb 2





 

a2
ac4bb 2

= 2
222

a4
)ac4b()b(  = 2

22

a4
)ac4b(b 

= 2
22

a4
ac4bb   = 2a4

ac4  = a
c

     ax2 + bx + c = 0 
 : 

(i) 
=  +  = – a

b

=  – 2x
x

(ii) 
= a

c  = 2x

 


x2 – ( ) x +  = 0 
 : 

(i) 
(ii) 
(iii)  (i)  (ii) 

x2 – ( ) x + ( ) = 0 

   
Ex.16 

 : 
(i) x2 + 3x – 6 = 0 
(ii) 2x2 + 5 3 x + 6 = 0 
(iii) 3x2 + 2 5 x – 5 = 0  

Sol. (i) x2 + 3x – 6 = 0  ax2 + bx + c = 0 
a = 1, b = 3  c = – 6 

 = – a
b   = – 2

3

= a
c  = 1

6  = – 6
(ii) 2x2 + 5 3 x + 6 = 0 ax2 + bx + c = 0 

a = 2, b = 5 3  c = 6 

 = – a
b   = – 2

35

= a
c = 2

6  = 3
(iii) 3x2 + 2 5 x – 5 = 0  ax2 + bx + c = 0 

a = 3, b = 2 5   c = – 5 

 = – a
b   = – 3

52

= a
c = 3

5
 
Ex.17 

- 
(i) 3, – 3 



(ii) 3 + 3 , 3 – 3
(iii) 2

52  , 2
52 

Sol. (i) 
= (3) + (–3) = 3 – 3 = 0 

= (3) (–3) = – 9 
   : 

x2 – ( ) x + ( ) = 0 
  x2 – (0) x + (–9) = 0,  x2 – 9 = 0 
(ii) 

= 3 + 3  + 3 –  3 = 6 

= (3 + 3 ) (3 – 3 ) = 9 – 3 = 6 
   : 

x2 – ( ) x + ( ) = 0 
  x2 – 6x + 6 = 0 
(iii) 

= 2
52  + 2

52  = 2
5252  = 2

4 = 2

= 



 

2
52 



 

2
52 = 4

54  – 4
1

  : 
x2 – ( ) x + ( ) = 0 

  x2 – 2x + 


 4
1  = 0

  x2 – 2x – 4
1   = 0, , 4x2 – 8x – 1= 0

 
Ex.18  a  c 

ax2 – 5x + 3 = 0  10 
 10  a  c 

Sol.  ax2 – 5x + c = 0  
= – 2x

x

= – a
5   = a

5̀

= 2x = a
c

 :  = 10 
 a

5  = 10, ,   10a = 5  a = 10
5   = 2

1

 = 10 
     a

c = 10    c = 10a = 10 × 2
1   = 5

  a = 2
1    c = 5

 
Ex.19 2x2 + px + 4 = 0 

 2 ,  p 

Sol.  2 ,  x = 2 
2x2 + px + 4 = 0 

  2(2)2 + p(2) + 4 = 0 
  8 + 2p + 4 = 0 

,  2p = – 12  p = – 6 
 2x2 + px + 4 = 0 p = – 6 

2x2 – 6x + 4 = 0 
 x2 – 3x + 2 = 0   

[  2 ] 
 x2 – 2x – x + 2 = 0 
 x(x – 2) (x – 1) = 0 
 x – 2 = 0   x – 1 = 0 
 x = 2        x = 1  
  ( )  1  

 
Ex.20 p 

  (i) 3x2 – 5x + p = 0 (ii) 2px2 – 8x + p = 0 
Sol. (i) 3x2 – 5x + p = 0  ax2 + bx + c = 0 

 a = 3, b = – 5  c = p 

b2 – 4ac = 0 



,  (–5)2 – 4 × 3 × p = 0 
  25 – 12p = 0  p = 12

25 = 2 12
1

(ii) 2px2 – 8x + p = 0 ax2 + bx + c = 0 
 a = 2p, b = – 8  c = p 

b2 – 4ac = 0   [ ] 
  (–8)2 – 4 × 2p × p = 0 
  64 – 8p2 = 0 

 – 8p2 = – 64, p2 = 8  p = ± 8
, p = ± 2 2

Ex.21     ax2 + bx + c = 0 
 : 

(i) 2 + 2 (ii) 3 + 3 
(iii) 

  + 


Sol. . ( + ) = – a
b

() = a
c  :

(i) ( + )2 = 2 + 2 + 2 
  2 + 2 = ( + )2 – 2 

= 
2

a
b 


 – 2 a
c  = 2

2

a
b  – 2 a

c = 2
2

a
ac2b 

(ii) 3 + 3 = ( + ) (2 + 2 – ) 
= 


 a

b 


 
a
c

a
ac2b

2
2

= 


 a
b 


 

2
2

a
acac2b   = – 3

2

a
)ac3b(b 

(iii)  
 + 

   = 
 22

= 
a
ca

ac2b
2

2 
 =  2

2

a
ac2b  × c

a  = ca
ac2b2 

 : 

 ax2 + bx + c = 0 (a 0) 
   , :  
(i) ( – ) =   4)(

= ± a
ac4b2  = a

D

(ii)  2 + 2 = ( + )2 – 2 = 2
2

a
ac2b 

(iii) 2 – 2 = ( + )  4)( 2

= – 2
2

a
ac4bb   = a

D
(iv) 3 + 3 = ( + ) (2 + 2 – ). 

3 + 3 = ( + )3 – 3 ( + ) 
= – 3

2

a
)ac3b(b 

(v) 3 – 3 = ( – ) (2 + 2 + ). 
3 – 3 = ( – )3 + 3 ( – ) 
=  4)( 2 {( + )2 – } 

= 3
22

a
ac4b)acb( 

(vi) 4 + 4 = {( + )2 – 2}2 – 222 
=

2
2

2

a
ac2b 


  – 2 2
2

a
c

(vii) 4– 4 = (2 – 2) (2 + 2) 
= 4

22

a
ac4b)ac2b(b 

(viii) 2 + +2 = ( + )2 –  
(ix) 

 + 
  = 

 22  = 
 2)( 2

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

2





 + 

2







= 22
44


 = 22

22222 2)(






 
  

 1 : ax4 + bx2 + c = 0 
 : x2 = y 


   

Ex.22  : 
(i) x4 – 26x2 + 25 = 0 

 (ii) z4 – 10z2 + 9 = 0 
Sol. (i) x2 = y 

 x4 – 26x2 + 25 = 0 
 y2 – 26y + 25 = 0 

, y2 – 25y – y + 25 = 0 
 y(y – 25) – 1(y – 25) = 0 

,  (y – 25) (y – 1) = 0 
 y – 25 = 0 or y – 1 = 0 

, y = 25 y = 1 
y = 25   x2 = 25 |  y = 1    x2 = 1 

  x = ± 5  |   x = ± 1 
   : ± 5, ± 1 
(ii) z2 = x 

z4 – 10z2 + 9 = 0      x2 – 10x + 9 = 0 
, x2 – 9x – x + 9 = 0 

 x(x – 9) – 1 (x – 9) =0 
, (x – 9) (x – 1) = 0 

 x – 9 = 0  x – 1 = 0 
 x = 9   z2 = 9 | x = 1  z2 = 1 

    z = ± 3 |          z = ± 1 
  : ± 3, ± 1. 

 2 :  px + x
q   = r 

 : (i) x 
(ii) x 

Ex.23  : 

(i) x + x
5  = 6 (ii) 3y + y16

5   = 2

Sol. (i) x + x
5  = 6

 x2 + 5 = 6x  [  x ] 
 x2 – 6x + 5 = 0   x2 – 5x – x + 5 = 0 

, x(x – 5) – 1(x – 5) = 0 
 (x – 5) (x – 1) = 0 , x – 5 = 0 

 x – 1 = 0    x = 5  x = 1. 
   5, 1 
(ii) 3y + y16

5  = 2
  3y × 16y + 5 = 2 × 16y 
  48y2 – 32y + 5 = 0 
  48y2 – 12y – 20y + 5 = 0 

, 12y (4y – 1) – 5(4y – 1) = 0 
  (4y– 1) (12y – 5) = 0 

, 4y – 1 = 0  12y – 5 = 0 
 4y = 1  12y = 5  , y = 4

1   y = 12
5

  : 4
1 , 12

5

 3 :  
 :  

2xa  = bx + c 
 : 

1.  : a – x2 = (bx + c)2 
2. 

3. 
 

Ex.24  : 
(i)  x  + 2x = 1 (ii)  2x3 2   + 1 = 2x 
(iii)  9x2 2   + x = 13 

Sol. (i)  x  + 2x = 1      x  = 1 – 2x 
,  x = (1 – 2x)2 

  x = 1 + 4x2 – 4x     



,  1 + 4x2 – 4x – x = 0 
  4x2 – 5x + 1 = 0  , 4x2 – 4x – x + 1 = 0 
  4x (x – 1) – 1 (x – 1) = 0 

,  (x – 1) (4x – 1) = 0 x – 1 = 0 
4x – 1 = 0 
, x = 1  x = 4

1

 
 : 

1. 

2. ‘x’
‘x’

3. ‘x’

   
Ex.25 

 20
Sol.   x  x + 1

 : x (x + 1) = 20    x2 + x – 20 = 0 
 (x + 5) (x – 4) = 0  x = – 5,  x = 4 

 , x 
  x = 4 

 x  x + 1 , 4  5
 
Ex.26  61

Sol.   x  x + 1
 x2 + (x + 1)2 = 61  
 x2 + x2 + 2x + 1 – 61 = 0 
 2x2 + 2x – 60 = 0 
 x2 + x – 30 = 0  [  2 ] 
 (x + 6) (x – 5) = 0           [ ] 

 x = – 6,  x = 5 
 x ,     x = 5 

 x  x + 1 = 5  5 + 1 
, 5  6 

 
Ex.27 8

 15
8

Sol.   x  8 – x
  x

1  + x8
1
 = 15

8   )x8(x
xx8


  = 15

8

 2xx8
8
 = 15

8  , 120 = 64x – 8x2

 8x2 – 64x + 120 = 0 
 x2 – 8x + 15 = 0    [8 ] 
 (x – 5) (x – 3) = 0 [ ] 
 x = 5,   x = 3 

 x = 5,  x  8 – x = 5  3, 
 x = 3  x  8 – x = 3  5

   5  3
 
Ex.28 16 

164

Sol.   x = 16 – x 
 : 2x2 – (16 – x)2 = 164 

 2x2 – (256 + x2 – 32x) – 164 = 0 
, 2x2 – 256 – x2 + 32x – 164 = 0 

 x2 + 32x – 420 = 0 
 : (x + 42) (x – 10) = 0 

,  x = – 42  x = 10 
 x = 10 

 = 10  = 16 – x 
 = 16 – 10 = 6 

 
Ex.29  2 : 5 

189 

Sol.   2x  5x  
  (5x)2 – (2x)2 = 189 
  25x2 – 4x2 = 189  21x2 = 189 



, x2 = 21
189  = 9   x = ± 3

, 
 x = 3 

 = 2x  5x = 2 × 3 
5 × 3 = 6  15 

 
Ex.30 

35 18 

Sol.   = x 
= y 

   10x + y 
 : x . y = 35  10x + y + 18 = 10y + x 

  y = x
35   9x + 18 = 9y , x + 2 = y

x + 2 = y  y = x
35 : 

x + 2 =  x
35   x2 + 2x = 35

 x2 + 2x – 35 = 0 
 : (x + 7)(x – 5) = 0 

, x = – 7  x = 5 
, x  x = 5 

y  = x
35  = 7

  = 10x + y 
 = 10 × 5 + 7 = 57 

 
Ex.31  ( ) x – 1, 

x  x + 1 
Sol.   x + 1 

x

x – 1
 : 

x2 + (x – 1)2 = (x + 1)2 

 x2 + x2 – 2x + 1 = x2 + 2x + 1 
x2 – 4x = 0 
 x(x – 4) = 0 , x = 0  x = 4 

, x = 0  x = 4. 
  x – 1, x  x + 1 = 4 – 1 

, 3 , 4  5 
 
Ex.32 

1 
1 

Sol.   x 

x

x + 1

2x + 1

  = (2x – 1) 
 = (x + 1) 

 ; 
  (2x – 1)2 = x2 + (x + 1)2 
  4x2 – 4x + 1 = x2 + x2 + 2x + 1 

,   2x2 – 6x = 0    x2 – 3x = 0    
,   x(x – 3) = 0     x = 0  x = 3 

, x = 0 , x = 3 
 = x, 2x – 1 

x + 1 = 3, 2 × 3 –1  3 + 1 = 3 , 5   4
 
Ex.33 68 

26 
Sol.   = x 

 
(34 – x)
C

BA

D
26

 2(  + ) = 
 2(x + ) = 68 
 x +  = 2

68  = (34 – x) 
 = 26 
 = 90º. 

 x2 + (34 – x)2 = 262 



          [ ] 
 x2 + 1156 – 68x + x2 – 676 = 0 
 2x2 – 68x + 480 = 0 
 x2 – 34x + 240 = 0 

, x2 – 34x + 240  = 0 
 : (x – 24) (x – 10) = 0 

, x = 24  x = 10 
x = 24 

    = 24 
 = (34 – 24)  = 10 

,  x = 10 
    = 10 

= (34 – 10)  = 24 
 24 
10 

 =  × 
= 24  × 10   = 240 2 

 
Ex.34 300 

5 /

Sol.   x /
 = 300 

 = x /   
  =  = x

300

,  = 300 
 = (x +5) /

  =  = 5x
300


: x
300 – 5x

300
  = 2 

  )5x(x
x300)5x(300


  = 2 

, x5x
x3001500x300

2 
  = 2 

  2(x2 + 5x) = 1500 
  x2 + 5x – 750 = 0 

 (x + 30) (x – 25) = 0 
, x = – 30  x = 25 

x = – 30  x = 25 
, x = 25 

 
Ex.35  (still) 15 /

30 
4 30 

Sol.   = x /
 

= (15 + x) /  
= (15 – x) /  

 30 
= x15

30


30 
= x15

30


 : 
= 4  30  = 4 2

1   = 2
9

   x15
30
 + x15

30
 =  2

9

 )x15)(x15(
)x15(30)x15(30


  = 2

9

, 2x225
x30450x30450


  = 2

9

  2 × 900 = 9 (225 – x2) 
 9  : 

2 × 100 = 225 – x2 
,  x2 = 225 – 200  x2 = 25  x = ± 5 

x , 
x = 5 

,  = 5 /
 
Ex.36 

  4, 800  4 
 200 



Sol.   x 
 x =   4,800 
  1 =  x

800,4

 4 
(x + 4) =   4,800 
 1 =  4x

800,4


 200 

   x
800,4  – 4x

800,4
  = 200 

  )4x(x
x800,4)4x(800,4


  = 200 

, 200(x2 + 4x) = 4800x + 19200 – 4800x 
  x2 + 4x = 200

19200  = 96
, x2 + 4x – 96 = 0 

 (x + 12) (x – 8) = 0 
, x = – 12   x = 8 

 

   = 8 
 
Ex.37 

 5 
375 

Sol.   x  
   = x 

 = x × x = x2 
 = 2x 

 = x – 5 
  = 2x(x – 5) 

 : 2x (x – 5) – x2 = 375  
 2x2 – 10x – x2 = 375  x2 – 10x – 375 = 0 

 : (x – 25) (x + 15) = 0 
, x = 25 x = – 15 

x = – 15  = 25 

Ex.38 

Sol.   = x 
 :  (x – 2) 

 3(x – 2)2 
  = 3 (x – 2)2 + 2 
 = 3(x2 – 4x + 4) + 2 =3x2 – 12x + 14 

3  (x + 3) 
(3x2 – 12x + 14) + 3 

= 3x2 – 12x + 17 
 : 3x2 – 12x + 17 = 4 (x + 3) 

 3x2 – 12x + 17 = 4x + 12  
, 3x2 – 16x + 5 = 0 

 : (x – 5) (3x – 1) = 0 
, x = 5  x = 3

1

, x = 3
1  ; x = 5 


= 3x2 – 12x + 14  
= 3 × 52 – 12 × 5 + 14 = 29 

 = x = 5 
 
Ex.39  x2 – 2x – 8 = 0 
Sol.   x2 – 2x – 8 = 0 

 (x – 4) (x + 2) = 0 
x = 4, – 2 

 
Ex.40  x2 – 4x + 1 = 0 
Sol.   a = 1, b =  4, c = 1 

x = 2
4164   = 2 ± 3

 
Ex.41 7x2 – 9x + 2 = 0 

Sol.  b2 – 4ac = 81– 56 = 25 > 0 



Ex.42 2x2 – 7x + 4 = 0 

Sol.  b2 – 4ac = 49 – 32 = 17 > 0 ( ) 
 
Ex.43  x2 – 2 (a + b) x + 2(a2 + b2) = 0 

Sol.  A = 1, B = –2 (a + b), C = 2 (a2 + b2) 
B2 – 4AC = 1[2(a + b)]2 – 4(1) (2a2 + 2b2) 
= 4a2 + 4b2 + 8ab – 8a2 – 8b2 
= – 4a2 – 4b2 + 8 ab 
= – 4(a–b)2 < 0 

 

Ex.44 x2 – 2 2  x + 1 = 0 

Sol.  
(–2 2 )2 – 4(1) (1) = 8 – 4 = 4 > 0 

,  =  
2

42222 2 

= 2
222  = 2 ±1


 
Ex.45 (b + c) x2 – (a + b + c) x + a = 0, 

(a,b,c  Q) 
Sol.  

(a +b + c)2 – 4(b + c) (a) 
= a2+ b2+ c2 + 2ab + 2bc + 2ca – 4(b+c)a 
= a2 + b2 + c2 + 2ab + 2bc + 2ca – 4ab – 4 ac 
= a2 + b2 + c2 – 2 ab + 2 bc – 2 ca 

 (a – b – c)2 > 0 
 
Ex.46  x2 + 2x +P = 0 

 P 

Sol.   a = 1, b = 2, c = P 
  = (2)2 – 4 (1) (P) 0 

( ) 
  4 – 4 P   0   4   4P 
 P  1  

Ex.47  mx2 – 2x + (2m–1) = 0 
 3  m  - 

Sol.  c/a = 3 = m
1m2 

  3m – 2m = – 1  m = – 1 

Ex.48    x2 – 5x + 6 = 0 
 3 + 3

Sol.    +  = 5,  = 6 
 3 + 3 = ( + )3 – 3 ( + ) 

= (5)3 – 3.6 (5)  = 125 – 90 = 35  

Ex.49  (k – 2)x2 – (k – 4) x – 2 = 0 
 3  k 

Sol.  ( – ) =  4)( 2

 +  = )2k(
)4k(


 ,  = 2k

2



 ( – ) = )2k(
8

2k
4k 2








 = )2k(
)2k(8k816k2




 3 = )2k(
16k8k816k2




  3k – 6 = ± k 
  k = 3, 3/2 
 
Ex.50   ax2 + bx + c = 0 

2)ba(
1
 + 2)ba(

1


Sol.   ,   ax2 + bx + c 
a2+ b+ c = 0 



  (a+b) + c = 0 
  (a+b) = – c /  ...(1) 

(a+b) = – c / ...(2) 
 22 )ba(

1
)ba(

1
  = 22 )/c(

1
)/c(

1


 2
2

c
 + 2

2

c
  = 2

22

c
  = 2

2

c
2)( 

= 2
22

c
a/c2a/b   = 22

2

ca
ac2b 

 
Ex.51  3  4 
Sol.  

x2 – ( ) x + ( ) = 0 


= x2 – (3 + 4) x + 3.4 = 0 
= x2 – 7x + 12 = 0 

 
Ex.52 

 2 + 3
Sol.  

x2 – {(2+ 3 ) + (2– 3 ) } x 
 + (2 + 3 ) (2– 3 ) = 0 

x2 – 4x + 1 = 0 
 
Ex.53  ,  x2 – 3x + 5 = 0 

 (2 – 
3 + 7)  (2 – 3 + 7) 

Sol.   ,  x2 – 3x + 5 = 0 
 2 – 3 + 5 = 0  2 –3 + 5 = 0 

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

–5 + 7 , – 5 + 7
2  2 x2 – 4x + 4 = 0

 
Ex.54  ,  x2 – 5x + 6 = 0 

 + 3 
 + 3   - 

Sol.    + 3 = x 
  = x – 3 (x  x – 3 ) 

 (x – 3)2 – 5 (x–3) + 6 = 0   ...(1) 
  x2 – 6 x + 9 –5x + 15 + 6 = 0 
  x2 –11 x + 30 = 0   ...(2) 

 
Ex.55  ,   2x2 + x –1= 0 

1/, 
1 /    - 

Sol.  
 +  = – 1/2 ,  = – 1/2 

 - 
x2 – 





11  x + 

1  = 0

 x2 – 





  x + 
1  = 0

 x2 – 
















2
12
1

 x + 
2
1

1


 = 0 

 x2 – x – 2 = 0 
 : x  1/x 

 2(1/x)2 + 1/x – 1 = 0     x2 –x–2 = 0 

   
 
Ex.56  r  s  x2 – rx – s = 0 

Sol.  
 = r2 + 4s > 0 ( r, s > 0) 


 a = 1 > 0  c = – s < 0 


Ex.57 (x–b)  (x–c) + (x–c) (x–a) + (x – a) 
(x– b) = 0 

Sol.  
3x2 – 2 (a + b + c) x + (ab + bc + ca) = 0 



= 4(a + b+ c)2 – 12 (ab + bc + ca) 
= 4[(a2 + b2 + c2) – (ab + bc + ca)] > 0 

[ a2 + b2 + c2 > ab + bc+ ca] 


Ex.58  4x2 + 2x – 1 = 0  , 

Sol.    
 +  = – 2

1      = – 2
1  – 

 42 + 2 – 1 = 0 
42  = 1 – 2 ...(1) 
43 = – 22 

= – 2
1  (1 – 2)  [(1) ] 

 43 – 3 = –  2– 2
1  (1–2)

= – 2
1 –  = 

 
Ex.59 

52
1
 - 

Sol.  = 52
1
  = 5  – 2 

 = – 5  – 2  = – 4, 
 = – 1 

 x2 + 4x – 1 = 0 




