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(Quadratic Equations) 

 

 a, b, c a  0 ax
2
 + bx + c = 0 „x‟  

 „a‟ x
2 „b‟ x „c‟  

 p(x) p(x) = 0

p(x)

 

ax2 + bx + c = 0, a  0  

  y = ax2 + bx + c  

x2 – 6x + 8 = 0 

   2x2 – 5x + 3 = 0 

 

1.  

2. 

 

3.  

4. 

 

 

 ax
2
 + bx + c = 0, a  0 a2 + b + c = 0     

  „‟  
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 x
2
 – 5x + 6 = 0 x = 2; x = 3 

2, 3  

 ax
2
 + bx + c ax

2
 + bx + c = 0  

 ax
2
 + bx + c  

 

 

 ax
2
 + bx + c = 0, a  0 (px + q) (rx + 5) = 0 p  0, q  0 

; px + q = 0, rx + 5 = 0  ,
q s

x x
p r

 
 

 

 ax
2
 + bx + c = 0, a  0 b = p + q, p  q = a  c p,q

 

2x
2
 – 5x + 3 = 0  

  2x
2
 – 5x + 3 = 0 ax

2
 + bx + c = 0  

  a = 2, b = -5, c = 3  

  b = p + q, p  q = a  c p, q  

  b = -5 = -2 – 3;( -2) – 3) =( 2  3) p = -2, q = -3 

  -5x -2x – 3x  

  2x
2
 – 5x + 3 = 0 

  2x
2
 – 2x – 3x + 3 = 0 

  2x(x – 1)– 3(x – 1) = 0 

  (x – 1) (2x – 3) = 0 

  x – 1 = 0, 2x – 3 = 0 
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  x = 1, 
3

2
x   

   2x
2
 – 5x + 3 = 0 x = 1 

3

2
x   

 

 

 

1: ax
2
 + bx + c = 0, a  0 

„a‟ 
2 0

b c
x x

a a
    

2:
c

a

2 b c
x x

a a
    

3:
2

1

2

b

a

  
  
  

2 2

2

2 2
2

2

1 1

2 2

2. .
2 2 4

b b c b
x x

a a a a

b b c b
x x

a a a a

      
          

      

 
     

 

2 2
2 2 2

2

2 2

2

4
( 2 ( ) )

2 4

4

2 4

b ac b
x a ab b a b

a a

b b ac
x

a a

  
      

 

 
  

 



 

2 4 0b ac 
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2

2

2 2

4

2 4

4 4

2 2 2

b b ac
x

a a

b b ac b b ac
x

a a a


  

   
   

 

   2 4 0b ac 

2 24 4
,

2 2

b b ac b b ac
x x

a a

     
   

2 4 0b ac   

ax
2
 + bx + c = 0 

2 4

2

b b ac
x

a

  
 2 4b ac ax

2
 + bx + c = 0 

„ ‟ „‟ „ ‟

(i) b2 – 4ac > 0 

2 24 4
,

2 2

b b ac b b ac
x x

a a

     
   

b2 – 4ac > 0 

(ii) b2 – 4ac = 0 

2

b
x

a


  

 b2 – 4ac = 0 

o 

y y y 

x x x o o 
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(iii) b2 – 4ac < 0  

 b2 – 4ac < 0  

 

 

x- x  

 ax
2
 + bx + c = 0, a  0  

b

a


  -x x2 

c

a
   x2 

   x2 – ( + )x + = 0 

 x2 + 7x – 60 = 0  b2 – 4ac = 72 – 4(1) (-60) = 289 > 0 

 

7 289 7 17
5( ) 12

2 2
x or

   
   

2 4

2

b b ac
x

a

  


7 289 7 17
5( ) 12

2 2
x or

   
     

x

 

o 

y y y 

x x x o o  

y

 

o 

y y y 

x x x o o  

x
 x

 o y y y x x x o o  

 

o 

y y y 

x x x o o  

x

 

o 

y y y 

x x x o o  

y

 

o 

y y y 

x x x o o  

y

 

o 

y y y 

x x x o o  

o

 

o 

y y y 

x x x o o  

o

 

o 

y y y 

x x x o o  

o

 

o 

y y y 

x x x o o  

x x x 

y 
y 

y 

o o o 
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2 1

,
2 2 6 3

b b
x

a a

 
   2 1

3 2 0
3

x x   2 2 1
4 ( 2) 4(3) 0

3
b ac

 
       

 
 

 

2 1
,

2 2 6 3

b b
x

a a

 
    

 2x2 – 4x + 3 = 0  b2 – 4ac = (– 4)2 – 4(2)(3) = – 8 < 0 
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1.

 (i) 
1 1

3 6
x

x
    (ii) 3(x - 4)

2
 – 5(x - 4) = 12

21 1 1 1 18 6 3
( ) 0 0

3 6 3 6 18

x x
i x x

x x x

 
         

 

 

   

   

2 2

2 2

18x –  3x –  6  0 3 6x –  x  2 0

6x – x –  2  0 6x –  4x 3x –  2)  0

2x 3x  2  1 3x –  2   0

3x  2  2x  1   0

3x –  2  0  (or)  2x  1  0

2 1
 x =   (or)  x = 

3 2

    

    

   

   

   




 

1 1

3 6
x

x
  

2 1
,

3 2


 

 (ii) 3(x - 4)2 – 5(x - 4) = 12 

  (x - 4) = a  

   

   

2 2

2

3a –  5a  12 3a –  5a –  12  0

3a –  9a  4a –  12  0 3a a  3   4 a  3   0

a  3  3a  4   0

a –  3  0   (or)   3a  4  0

4
a  3   (or)  a = 

3

   

       

   

   


 

a = x – 4

x – 4 = 3  x = 7 
4 4 12 8

4
3 3 3

x
  

   

  3(x - 4)2 – 5(x - 4) = 12 
8

7,
3

. 
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x, x+1  

613  

2 2

2 2 2

2 2

2 2

x +(x+1) =613

x + x + 2x + 1 = 613 2x  + 2x + 1 - 613 = 0

2x + 2x - 612 = 0 2(x + x - 306) = 0

x + x - 306 = 0 x + 18x - 17x - 306 = 0

x (x +18) - 17 (x + 18) = 0 (x + 18)(x - 17) = 0

x + 18 = 0  (or)

 

 

 

 

   x - 17 = 0

x = -18   (or)   x = 17

 

 „x‟ 17, -18

„x‟  

7  

  h = x – 7 ,  

 

2 = 2 + 2
 

13 

x 

 x-7 
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2 2 2

2 2 2

2 2 2

2

(13) ( 7)

x  x  + 49 - 14x = 169 2x  14x + 49 - 169 = 0

2x  - 14x - 120 = 0 2(x  - 7x - 60) = 0 x  -  7x - 60 = 0

 x  - 12x + 5x - 60 = 0  x (x - 12) + 5 (x - 12) = 0 

(x - 12) (x + 5) = 0 

x x  

   

  

 



  x - 12 = 0  (or)  x + 5 = 0

 x = 12  (or)  x = -5 

 x = 12   

 x – 7  

  12 – 7 = 5  

= x  

3

 = 2x + 3 

 =  90 

 „x‟ x(2x + 3) = 90 

 

2

2

 2x  + 3x  - 90 = 0 

 2x  + 15x - 12x - 90 = 0 

 2x (x - 6) + 15 (x - 6) = 0 

 (x - 6) (2x + 15) = 0

  x - 6 = 0  (or)  2x + 15 = 0

15
  x = 6  (or)  x = 

2














 

x = 6. 
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= 2x + 3 = 2(6) + 3 = 15 

 

l = x  

= b  

2(l + b) = 2(x + b) = 28  

   x + b = 14  

   b = 14 – x   

 40  

  

2 2

2

x (14 - x) = 40

 14x - x  - 40 = 0  x 14x + 40 = 0

 x - 10x - 4x + 40 = 0

 x (x - 10) - 4 (x - 10) = 0 

(x - 10) (x - 4) = 0 

 x - 10 = 0  (or)  x - 4 =0

 x = 10  (or)  x = 4

  











 

 x = 10 14 – x  = 14 – 10 = 4  

x = 4 14 – x = 14 – 4 = 10  

 

  x  

= x + 4  
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  = 
1

2
  

2 2

1
 (x + 4) (x) = 48   (x + 4)(x) = 96
2

 x  + 4x  - 96 = 0  x  + 12x - 8x - 96 = 0 

 x (x + 12) - 8 (x + 12) = 0  (x + 12) (x - 8) = 0

 x + 12 = 0  (or)  x - 8 = 0

  x = - 12  (or)  x = 8  

 

 

 





 

  x = 8   

= x + 4 = 8 + 4 = 12  

= x  

x + 5  

„p‟  

 2 50 

2(x + 5) = 2x + 10  

= 2x  

 

50 

P 

R 

2x

2x+10

W 
Q 

N 
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2 2 2

2 2

2 2

2

2

(2x + 10)  + (2x)  = (50)

4x  + 40x + 100 + 4x  = 2500

 8x  + 40x - 2400 = 0  8(x  + 5x - 300) = 0 

 x + 5x - 300 = 0 

 x  + 20x - 15x - 300 = 0  x (x + 20) - 15 (x + 20) = 0 

 (x + 20) (x - 15) = 0



 



 



 x + 20 = 0  (or)  x - 15 = 0

 x = - 20  (or)  x = 15





  x = 15  

x + 5 = 15 + 5 = 20 

= 60 

= x  

= 60 – x  

(60 – x)  

 „x‟ = x(60 – x)  

„x‟ 

(60 – x) = (60 – x)x  

=  1600. 

2 2

2 2

2 2

x(60 - x) + (60 - x) x = 1600  60x - x  + 60x - x  = 1600

 -2x  + 120x - 1600 = 0  -2 (x 60x + 800) = 0

 x  - 60x + 800 = 0  x  - 40x - 20x + 800 = 0

 x (x - 40) - 20 (x - 40) = 0  (x - 40) (x - 20)



  

 

   = 0

  x - 40 = 0  (or)  x - 20 = 0 

  x = 40  (or)   x = 20
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   40  20

 

= x  

= 3  

= 24  

= (x – 3)  

= x + 3  

= 6  

  

 
2

2 2

24 24
 +  = 6 24 (x - 3) + 24 (x + 3) = 6 (x + 3) (x - 3)

x + 3 x - 3

 6 4 (x - 3) + 4 (x + 3)  = 6 (x + 3) (x - 3)

 4x - 12 + 4x + 12 = x  - 9

 x  - 8x - 9 = 0  x  - 9x + x - 9 = 0 

 x (x - 9) + 1 (x - 9)







 

  = 0  (x - 9) (x +1) = 0

 x - 9 = 0  (or)  x + 1 = 0

 x = 9  (or)  x = - 1 







 

 

  = 9

2 2(i) 5x  - 7x - 6 = 0        (ii) 4x  + 4 3x  + 3 = 0  

(i) 25x - 7x - 6 = 0  

25x - 7x - 6 = 0  
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„5‟

 

2

2 2

2 2

2

2

2 2 2

7 6
x  - x -  = 0

5 5

7 6 7 6 7 7
 x  - x =   x - 2 (x)  =       2  = 

5 5 10 5 10 5

7 7 6 7
 x  - 2 (x)  +  =  + 

10 10 5 10

7 6 49
 x  =  +         x - 2xy + y = (x - y)

10 5 100

 

    
      

    

     
      

     

 
  

 







2

2 2

7 120 + 49 169
x  =  = 

10 100 100

7 13
 x   = 

10 10

7 13 7 13
 x -   =    x =   

10 10 10 10

7 13 7 13
 x =  +    (or)  x =  - 

10 10 10 10

7  13 7 - 13
 x =   (or)    x = 

10 10

20
 x =  = 2    (or)   

10

 
 

 

   
    

   

   







6 3

x =  = 
10 5

3
               x = 2  (or)  

5

 




 

  (ii) 24x - 4 3x + 3 = 0  

„4‟

2 2

2

3 3
x - 3x +  = 0  x  + 3x  = 

4 4

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

2 4 2




   
       

   


2

3

2
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2

2

2

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

2 2 4 4

3
 x +  = 0

2

3 3
  x +  = 0  x = 

2 2

    
      
   

 
   

 


 

 

2 1
(i) 2x  - 2 2x + 1 = 0     (ii) x +  = 3 , x  0

x


(i) 22x  - 2 2x + 1 = 0 2ax  + bx + c = 0 a = 2 , b = 2 2 , c = 1

    
2

2 b  4ac = 2 2  - 4 2 1  = 8 - 8 = 0   

2b  - 4ac  0  


 

 

2 2 2  0 b  b  - 4ac 2 2 1
x =  =  =  = 

2 2 2 4 2a

  
 

  22x  - 2 2x + 1 = 0
1 1

 , 
2 2

 

1
(ii) x +  = 3

x
 

2x  - 3x + 1 = 0 2ax  + bx + c = 0 a = 1 , b = - 3 , c =1 

    
22b  - 4ac = 3  - 4 1 1  = 9 - 4 = 5 > 0   

2 b  - 4ac  0 

 2 3  5 b  b  - 4ac 3  5
x =  =  =  

2 2 4a

    
  

 
1

 x +  = 3
x

3 + 5 3 - 5
 , 

2 2
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1 1 1 1 11
(i)  -  = 3 , x  0   (ii)   -  =  ,  x  - 4 , 7

x x-2 x + 4 x - 7 30
 

    

2

2

1 1
  -  = 3  x - 2  - x = 3 x x - 2

x x - 2

 x - 2 - x = 3x  - 6x

 3x  - 6x + 2 = 0 







2ax  + bx + c = 0 a = 3 , b = - 6 , c =2

      
22b  - 4ac = 6  - 4 3 2  = 36 - 24 = 12 > 0   

 
 

 

 2 2 3  3  6  12 b  b  - 4ac 6  2 3 3  3
x =  =  =  =  = 

2 2 3 6 6 3a

     
  

  
3  3 3 - 3

 , 
3 3


 

1 1 11
 (ii)   -  =  ,  x  - 4 , 7

x + 4 x - 7 30


  30 x + 4 x - 7

      

 

 

   

  

2

2

2

2

2

30 x - 7  - 30 x + 4  = 11 x + 4 x - 7

30x - 210 - 30x -120 = 11 x  - 7x + 4x -28 

 - 330 = 11 x  - 3x - 28

 x  - 3x - 28 = - 30

 x  - 3x + 2 = 0

 x  - 2x - x + 2 = 0

 x x - 2  - 1 x - 2  = 0

 x - 2 x - 1  = 0

 x 















 - 2 = 0   ,   x - 1 = 0

 x = 2   ,  x = 1
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1

3

= x  

= x + 3  

= x + 5  

1

3

1 1 1
 +  = 

x + 3 x + 5 3
 

(x – 3) (x + 5)  

 3 (x + 5) + 3 (x – 3) = (x – 3) (x + 5) 

 3x + 15 + 3x – 9 = x2 + 5x – 3x – 15  

 6x + 6 = x2 + 2x – 15  

 x2 + 2x – 15 – 6x – 6 = 0 

 x2 – 4x – 21 = 0 

 x2 – 7x + 3x – 21 = 0 

 x( x – 7) + 3 (x – 7) = 0 

(x – 7) (x + 3)=0 

  (x – 7) = 0 (x + 3) = 0 

  x = 7 x = –3 

= 7

= 30 

= x  
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= 30 – x  

3 = 

 210  

  (x + 2) (30 –x –3) = 210 

 ( x + 2)(27 – x )= 210 

  27x – x2 + 54 – 2x –210 =0 

  –x2 + 25x – 156 = 0 

  x2 – 25x + 156 = 0 

  x2 – 13x – 12x + 156 = 0 ( 1×156 = 156 –13 × –12 ) 

  x (x – 13) –12(x – 13) = 0 

 (x – 13) (x – 12) = 0 

  (x – 13) = 0 (x – 12) = 0 

  x = 13 x = 12 

   x = 13 = 17 

12 18

 

= x

= x + 60 , = x + 30  

 

 (x+60)2 = (x+30)2+ x2 

  x2 + 120x + 3600 = x2 + 60x + 900 + x2 

  x2 + 60x + 900 –120 x – 3600 = 0 

  

x + 60 

x + 30 

x

  



 www.sakshieducation.com 

www.sakshieducation.com 

 

  x2 – 60x – 2700 = 0 

 x2 – 90x  + 30x – 2700 = 0 

x (x – 90) + 30 (x – 90) = 0 

 ( x – 90) (x + 30) = 0 

  x - 90 = 0 ,  x + 30 = 0 

 x = 90 x = – 30. 

  = 90  

90 + 60 = 150  

90 + 30 = 120  

x  

x2 
 

= 8  = 8x 

= 180  

  x2 – 8x = 180  

 x2 – 8x – 180 = 0 

 x2 – 18x + 10x – 180 = 0 

 x(x – 8) +10 (x – 18) = 0 

 (x – 18) (x + 10) = 0 

  (x – 18) = 0 (x + 10) = 0 

  x= 18 x = –10 

  x = 18 = 8x  = 8 × 18 = 144 
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   144 = 12   

  18, 12 18, -12

= 360  

= x

5 = x + 5  

 x + 5 360 = 1  

 x 360
360

 
x

  

 x + 5 360
360

 
x + 5

  

360 360
  -  = 1

x x + 5
  

x(x + 5)  

 360 (x + 5) – 360 x = x (x + 5) 

  360 x + 1800 – 360x = x2 + 5x 

  x2 + 5x – 1800 = 0 

  x2 + 45x – 40x – 1800 = 0 

  x(x + 45) – 40 (x + 45) = 0 

  (x + 45) (x – 40) = 0  

 (x – 40) = 0 (x + 45) = 0 

  x = 40 x = – 45 
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  x = 40     x = – 45  

3
9

8

3 75
 9  = 

8 8
  

1 8
 = 

75 75
8

 

= x  

= x – 10

1
1

x
 

1
1

x - 10
 

1 1 8
 +  = 

x x - 10 75
 

 x ( x – 10)  

 75 ( x – 10 ) + 75x = 8x ( x – 10) 

  75x – 750 + 75x = 8x2 – 80x 

  150x – 750 = 8x2 – 80x  

 8x2 –80x –150x + 750 = 0 

  8x2 – 230x  + 750 = 0 

  8x(x – 25) – 30 (x – 25) = 0 

 (x – 25)  (8x – 30) =0 

 x = 25
30 15

x =  = 
8 4
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15
x   

4
 10 

 

  x = 25  

  25  

= 25 – 10 =15  

  25 15 

 

= x  

= x + 11  

= 132  

= 1 

132 132
  -  = 1

x x + 11
  

 x ( x + 11)  

 ( x + 11 ) 132 – (132) x = x ( x + 11) 

  132x + 1452 – 132x = x2 + 11x 

  x2 + 11x – 1452 = 0  

  x2 + 44x – 33x – 1452 = 0 

  x(x + 44) – 33 (x + 44) = 0 

 (x + 44) (x – 33) =0 
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 x + 44 = 0 x – 33 =0 

 x = - 44 x = 33 

= 33  

= 33 + 11 = 44 

 = x  

= 4x  

= 24  

 = (24 – 4x) = 4(6 – x)     

= x2
 

= (6 – x)2 
 

=468  

  x2 + (6 – x)2  
= 468 

  x2 + 36 + x2 – 12x = 468  

  2x2 – 12x + 36 – 468 = 0 

  2x2 – 12x – 432 = 0 

  x2 – 6x – 216 = 0 

  x2 – 18x + 12x – 216 = 0 

 x (x – 18) + 12 (x – 18) = 0 

  (x – 18) (x + 12) = 0 

  (x – 18) = 0 (x + 12) = 0 
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  x = 18  x = –12. 

 

x – 6 = 18 – 6 = 12 

s = 96 + 80 t – 16t
2 

„t‟  

 „t‟ „0‟  

 „t‟  s = 96 + 80 t – 16t2  
 

s = 96 + 80 t – 16t2 = 0  

  – 16(t2 – 5t - 6) = 0  

 (t2 – 5t - 6) = 0 

 t2 – 6t + t – 6 = 0 

 t(t – 6) + 1 ( t – 6) = 0 

  ( t – 6) (t + 1) = 0  t – 6 = 0   t + 1 = 0 

  t = 6  t = – 1 

   

  t = 6 „6‟

„n‟  
1

n n - 3
2

„n‟  
1

 n n - 3
2

  

„65‟  
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1

n n - 3
2

 = 65 

 n (n – 3) = 130  

 n2 – 3n – 130 = 0  

 n2 – 13n + 10n – 130 = 0 

 n(n – 13) + 10(n – 13) = 0 

(n – 13) (n + 10)=0 

  (n – 13) = 0 n + 10 = 0 

 n = 13  n = –10 

„65‟ = 13 

 „50‟  

   
1

n n - 3  = 50
2

 

 n(n – 3) = 100 

  n2 – 3n – 100 = 0 ( n  

 ax2 + bx + c = 0  

a = 1, b = – 3, c = – 100 

b2 – 4ac = (–3)2 – 4(1)( –100) = 9 + 400 = 409 

 

 

2 3  409 b  b  - 4ac 3  409
 n =  =  =  

2 2 1 2a

    
  

 „n‟
3  409

n = 
2
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2 21
(i) 3x –  2x    0 (ii) 2x –  3x  5  0

3
    2 21

(i) 3x –  2x    0 (ii) 2x –  3x  5  0
3

   

2 1
(i) 3x –  2x    0

3
   ax2 + bx + c = 0 a = 3, b = – 2, c = 

1

3

   
22 1

b –  4ac  –2 –  4 3  4 –  4  0
3

 
   

 
 

= 0  

b b 2 2 1 1
 ,    ,    ,  

2a 2a 6 6 3 3

 
   

 (ii)  2x2 – 3x + 5 = 0   ax2 + bx + c = 0  a = 2, b = – 3, c = 5 

= b2 – 4ac = (–3)2 – 4(2)( 5) = 9 – 40 = – 31 < 0 

 

 

= x  

= 2x  

= x × 2 x  = 2x2
 

800  

  2x2 = 800  x2 = 400 

  x2 – 400 = 0  

 ax2 + bx + c = 0 a = 1, b = 0, c = – 400 

b2 – 4ac = (0)2 – 4(1)( – 400) = 1600 > 0 
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2-b  b  - 4ac 0  1600 40
x =  =  =  = 20

2a 2  1 2

 


 

  = 20  

= 2 x = 40  

 

= 20  

 x, 20 – x  

 x – 4 , 20 – x – 4  16 – x  

= 48 

  (x – 4) (16 – x) = 48 

  16x – x2 – 64 + 4x = 48 

  – x2 + 20x – 64 – 48 = 0 

  x2 – 20x + 112= 0. 

 ax2
 + bx + c = 0 a = 1, b = –20 , c = 112 

= b2 – 4ac = (–20)2 – 4(1)( 112) = 400 – 448 =  –48 < 0 
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l b 

2(l + b)= 80  

  l + b= 40  

l  b = 400  

(1) x  

40 – x  

 x(40 – x) = 400  

 40x – x2 = 400 

  x2 – 40x + 400 = 0 

  x(x - 20) – 20 (x - 20) = 0 

  (x - 20)2 = 0 

 x = 20, 20. 

  20 40 – 20 = 20 = 20
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 i. 4x
2
 – 2 (a

2
 + b

2
)x + a

2
 b

2
 = 0  ii. 9x

2
 – 9(a + b)x + (2a

2
 + 5ab + 2b

2
) = 0 

 i.  4x2 – 2 (a2 + b2)x + a2 b2 = 0 

  4x2 – 2 (a2 + b2)x + a2 b2 = 0 

   4x2 – 2a2 x –2b2 x + a2 b2 = 0   (–4  a2 + b2 – 2a2 x –2b2) 

  2x (2x – a2) – b2 (2x – a2) = 0 

   (2x – a2) (2x – b2) = 0 

  (2x – a2) = 0 (2x – b2) = 0  

 
2 2a b

 x =   ,   x = 
2 2

  

 ii.  9x2 – 9(a + b)x + (2a2 + 5ab + 2b2) = 0 

9x2 – 9(a + b)x + (2a2 + 5ab + 2b2) = 0 

 x2
    = 9 × ( 2a2 + 5ab + 2b2) 

      = 9 × ( 2a2 + 4ab+ ab + 2b2) 

      = 9 (2a(a + 2b) + b ( a + 2b)) 

      = 9 ((a + 2b) ( 2a + b))  

  ( 3(a+2b) ×  -3 (2a +b)  

   9x2 – 9(a + b)x + (2a2 + 5ab + 2b2) = 0 

   9x2 – 3(a + 2 b + 2a + b) x + (2a2 + 5ab + 2b2) = 0 

   9x2 – 3(a + 2 b)x – 3(2a + b)x +(a + 2 b) (2a + b) = 0 

   3x[3x – (a+2b)] – (2a+b)[3x – (a+2b)] = 0 

  [3x – (a+2b)] [3x – (2a+b)] =0 

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

    
a + 2b 2a + b

x =   ,  x = 
3 3



 

 

     

2

2
2 2 2 2 2

a a + b 1 1 1 1
(i) x  +  + x + 1 = 0      (ii)   =  +  + 

a + b a a + b + x a b x

x - 1 x - 3 1
(iii)  +  = 3  x  2 , 4   (iv)  x  - 2 a  + b x + a  - b  = 0

x - 2 x - 4 3

 
 
 



 

  

 2 2

a a + b
(i)  x =  (or)    (ii)  x = - a (or)  x = - b

a + b a

5
(iii)  x = 5 (or)   (iv)  x = a  + b   2ab 

2

 



(i) 4x
2
 + 4bx  (a

2
  b

2
) = 0    (ii) a

2
x

2
  3abx + 2b

2
 = 0 

(i)  4x2 + 4bx  (a2  b2) = 0

4  

 

 

 

2 2

2

2 2
2

a  - b
x  + bx -  = 0

4

b a  - b
 x  + 2 .  x  = 

2 4





 

2
b

2
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2 22 2
2

2 22 2 2

2

b b a  - b b
x  + 2 . x .  + =  + 

2 2 4 2

b a - b  + b a
x +  =  = 

2 4 2

b a a
x +  =  =  

2 2 2

b a
 x =   

2 2

b a b a
 x =  +    (or)   - 

2 2 2 2

a - b (a + b)
 x =  (or)

2 2

   
   
   

   
   
   

   
   

   


 

 





 

 (ii) a2x2  3abx + 2b2 = 0 

 a2  
 

2
2

2

2
2

2

3b 2b
x  -  x +  = 0

a a

3b 2b
 x  - 2 . x .  =  -  

2a a


2
3b

2a

 
 
 

  

 

2 22
2

2

2 22 2

2

2

3b 3b 2b 3b
x  - 2 . x .  +  =  + 

2a 2a a 2a

3b 8b + 9b b
 x - =  = 

2a 4a 2a

3b b
 x -   = 

2a 2a

3b b
  x -   =   

2a 2a

3b b
  x =   

2a 2a

3b b 3b
  x =  +   (or)  x = 

2a 2a 2a

   
    

   

   
    

   

   
    

   

 

 


b

 - 
2a

2b b
  x =   (or)  x = 

a a
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2 2 2 2

2 2

(i) ax + bx + c = 0   (ii) x - 4ax + 4a - b  = 0

(iii) x - 3 + 1 x  + 3 = 0   (iv)  2x  - 3x - 2 2 = 0

2b  b  - 4ac
(i) x =   (ii) x = 2a - b (or) 2a + b

2a

1
(iii) x = 3 , 1   (iv)  x =  ,  2 2

2

 


 

(i) 12abx2 – (9a2 – 8b2)x – 6ab = 0 

(ii) a2 b2 x2 – (4b4 – 3a4) x – 12a2b2 = 0 

 (i) 12abx2 – (9a2 – 8b2)x – 6ab = 0

 ax2 + bx + C = 0 a  = 12ab  ;   b  =  – (9a2 – 8b2)  ;   C  =   – 6ab 

    

 

    

2
2 2 2

4 4 2 2 2 2

4 4 2 2

2
2 2 2 2 2

2 2 2 2
2

2 2 2

b  - 4ac  = 9a  - 8b  - 4 12ab 6ab

81a  + 64b  144a b  + 288a b

 81a  + 64b  + 144a b

b  - 4ac   9a  + 8b  = 9a  + 8b

9a  - 8b   9a  + 8b  b  b  - 4ac
 x =  = 

2a 2  12ab 

9a  - 8b  + 9a  
 

  
 

 





   





 2 2 2 22

2 2

9a  - 8b  - 9a  + 8b+ 8b
 (or)  

24ab 24ab

18a -16b
  (or) 
24ab 24ab

3a 2b
  (or)  
4b 3a
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 (ii)  a2 b2 x2 – (4b4 – 3a4) x – 12a2b2 = 0 

 Ax2 + Bx + C = 0  A = a2 b2 ; B = – (4b4 – 3a4); C = – 12a2b2 

 

 

       

      

4 4 4 4 2 2 2 2
2

2 2

4 4 8 8 4 4 4 4

2 2

4 4 8 8 4 4

2 2

2 2
4 4 4 4 4 4

2 2

4 4

4b  - 3a   4b  - 3a 4 a b 12a bB  B  - 4AC
x =  = 

2A 2  a b

4b  - 3a  16b  + 9a 24a b 48a b
 

2a b

4b  - 3a  16b  + 9a 24a b
  

2a b

4b  - 3a  4b  + 3a  + 2 . 4b 3a
 

2a b

4b  - 3a
 

        



  


 






 

2
4 4

2 2

4 4 4 4

2 2

4 4 4 4 4 4 4 4

2 2 2 2

4 4

2 2 2 2

2 2

2 2

 4b  + 3a

2a b

4b  - 3a  4b  + 3a
x  

2a b

4b  - 3a  + 4b  + 3a 4b  - 3a - 4b  - 3a
x     (or)  x  

2a b 2a b

8b -6a
 x =  (or) 

2a b 2a b

4b -3a
 x =  (or) 

a b






  




 

 

(i) (a + b)2 x2 + 8 (a2  b2 ) + 16 (a – b)2 = 0, a + b ≠ 0, a ≠ b 

(ii) 3x2a2 + 8abx + 4b2 = 0, a ≠ 0 

 

a - b a - b
(i) 4   , -4

a + b a + b

2b 2b
(ii)  , 

a 3a
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(k – 12) x
2
 + 2 (k – 12) x + 2 = 0 k  

(k – 12) x2 + 2 (k – 12) x + 2 = 0  

 ax2 + bx + c = 0 a = k – 12 ; b = 2(k – 12); c = 2 

b2 – 4ac = 0  

 (2(k – 12))2 – 4 (k – 12) (2) = 0 

  4[(k – 12)2 – 8(k – 12)] = 0 

  (k – 12)2 –2( k – 12)= 0 

  ( k – 12) [k – 12 –2]= 0 

  (k – 14) (k – 12) = 0 

  (k – 14)= 0 (k – 12) = 0 

  k = 12 k = 14. 

 

31. x2 (a2 + b2) + 2x (ac + bd) + (c2 + d2) = 0 ad ≠ bc

x2 (a2 + b2) + 2x (ac + bd) + (c2 + d2) = 0 

 Ax2 + Bx + C = 0  

 A = a2 + b2 ; B = 2 (ac + bd); C = c2 + d2 

 () = B2 – 4AC  

 =   [2(ac + bd)]2 – 4 (a2 + b2)( c2 + d2) 

 =   4(a2 c2 + b2 d2 + 2abcd) – 4 (a2 c2 + a2 d2 + b2 c2 + b2 d2)  

 =   4 [a2 c2 + b2 d2 + 2abcd – a2 c2 – a2 d2 – b2 c2 – b2 d2] 

 =   4[– a2 d2 – b2 c2 + 2abcd] 

 =   –4[a2 d2 + b2 c2 – 2(ad)(bc)]  

 = –4[(ad – bc)2] 
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 ad ≠ bc  

  ad – bc ≠ 0  (ad – bc)2 > 0 

  D = –4(ad – bc)2 < 0  ( (ad – bc)2 > 0  –(ad – bc)2 < 0) 

B2 – 4AC < 0

 

32. x
2
 + 2cx + ab = 0 x

2
 – 2 (a + b)x + a

2
 + b

2
 +2c

2
 = 0 

 x2 + 2cx + ab = 0 ---- (i) 

 x2 – 2 (a + b)x + a2 + b2 +2c2 = 0 ----(ii) 

B2 – 4AC > 0  

  (2c)2 – 4(1)(ab) > 0 

  4(c2 – ab) > 0 

  c2 – ab > 0  

(2)  

 B2 – 4AC =  (– 2 (a + b))2 – 4 (1) (a2 + b2 + 2c2)  

  4[a2 + b2 + 2ab – a2 – b2 – 2c2] 

  4 [ 2ab – 2c2] 

  8 ( ab – c2) 

  –8 (c2 – ab) < 0   ( c2 – ab > 0 )  

 < 0  
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i. x3 – 4x2 – x + 1 = (x – 2)3 

ii. (x – 2) (x + 1) = (x – 1) (x + 3) 

i. x3 – 4x2 – x + 1 = (x – 2) 

  x3 – 4x2 – x + 1 = x3 – 8 + 3x (2)2 – 3x2 (2)    ( (a – b)3 = a3 – b3 – 3a2 b + 3ab2 )  

  x3 – 4x2 – x + 1 = x3 – 8 + 12x – 6x2 

  6x2– 4x2 – x – 12x + 1 + 8 = 0 

  2x2 – 13x + 9 = 0 

ax2 + bx + c = 0, a ≠ 0  

ii. (x – 2) (x + 1) = (x – 1) (x + 3) 

  x2 + x – 2x – 2 = x2 + 3x – x – 3  

  – x – 2 – 2x + 3 = 0 

  – 3x + 1 = 0 

   3x – 1 = 0 

 

i

= x  

= (x + 26)  

= (x + 3) 
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= x + 26 + 3 = x + 29 

(x + 3) ( x + 29) = 360 

  x2 + 29x + 3x + 87 = 360 

  x2 + 32x – 273 = 0 

ii

 = x  

= 480  

480

x 
 

8 = x – 8  

 x – 8 
480

x - 8

= 3

480 480
 -  = 3

x - 8 x

 

 x, 27 – x  

= 182 ( = 27) 

  x (27 – x) = 182 

  27x – x2 = 182 

 x2 – 27x + 182 = 0  
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  x2 – 13x – 14x + 182 = 0 

  x ( x – 13) – 14 (x – 13) = 0 

  (x – 13) (x – 14) = 0 

  (x – 13) = 0  (x – 14) = 0 

  x = 13  x = 14 

 x = 13 27 – 13 = 14 x = 14 27 – 14 = 13 

  13, 14  

22 3
x  -  x -  = 0 

5 5

22 3
x  -  x -  = 0 

5 5
 

  2x2 – 5x – 3 = 0  

  2x2 – 6x + x – 3 = 0 

  2x (x – 3) + 1 (x – 3) = 0 

  (x – 3) (2x + 1) = 0 

  (x – 3) = 0  (2x + 1) = 0 

  x = 3 x = –1/2 

5. 9x2 – 6ax + (a2 – b2) = 0

9x2 – 6ax + (a2 – b2) = 0  

  9x2 –3(a + b) x – 3(a – b) x + (a2 – b2) = 0 

  3x [3x – (a + b)] – (a – b) [3x – (a + b)] = 0 

 ( 3x – (a + b))( 3x – (a – b)) = 0 

  3x – (a + b) = 0 3x – (a – b) = 0 

 3x = a + b 3x = a – b 



 www.sakshieducation.com 

www.sakshieducation.com 

 

 
a + b a - b

x =  (or)  x = 
3 3

 

1
2

42

= x  

= 
1

x
  

2

1 1
x +  = 2

x 42

1 85
 x +  = 

x 42

x  + 1 85
 = 

x 42





 

42x  

 42x2 + 42 = 85x 

  42x2 – 85x + 42 = 0 

  42x2 – 49x – 36x + 42 = 0 

 7x (6x – 7) – 6(6x – 7) = 0  

  (6x – 7) (7x – 6) = 0 

  ( 6x – 7) = 0 ( 7x – 6) = 0 

  x = 7/6 x = 6/7 

  7/6 6/7. 

7. 2x2 – 7x + 3 = 0

2x2 – 7x + 3 = 0 

2
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2

2

2

7 3
x  - x +  = 0

2 2

7 3
 x  - x  =  - 

2 2

7 3
 x  -  2 . x .   =  - 

4 2





 

2
7

4

 
 
 

 

 

2 2

2

2 2

2

7 7 3 7
 x  -  2 . x .  +  =  -  + 

4 4 2 4

7 3 49  24 + 49 25 5
 x -  =   -  +  =  =  = 

4 2 16 16 16 4

7 5 5
 x -  =  = 

4 4 4

5 7 5 7 2 1
 x  =  +   x  = -  +  = = 

4 4 4 4 4 2

                   

   
    

   

   
    

   

 
  

 

  

5 7 12
        x  =  +  = = 3.

4 4 4

1
 x =  , 3

2





 

1
x +  = 3

x

1
x +  = 3

x

„x‟  

  x2 + 1 = 3x 

  x2 – 3x + 1 = 0 

 ax2 + bx + c = 0 a =1, b = -3 , c = 1 

D = b2 – 4ac = (–3)2– 4 (1) (1) = 9 – 4 = 5 > 0 

 D > 0  
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2- b  b  - 4ac  ( 3) 5 3  5
 x =   =  = 

2a 2  1 2

3 + 5 3 - 5
 x  =  (or) 

2 2

    






 

9. kx(x – 2) + 6 = 0 k

kx(x – 2) + 6 = 0 

  kx2 – 2 kx + 6 = 0 

 ax2 + bx + c = 0  a =k, b = –2k, c = 6 

b2 – 4ac = 0 

 =  (–2k)2 – 4 (k) (6) = 0 

  4k2 – 24k = 0 

  4k ( k – 6) = 0 

  k = 0 k – 6 = 0 

  k = 0 k = 6  

 (i) K = 0 0.x ( x – 2) + 6 = 0  6 = 0.

 k ≠ 0

 K = 6

10. x2 + px – 4 = 0 – 4, x2 + px + k = 0

‘k’  

 

 x2 + px – 4 = 0 ----(1) 

 x2 + px + k = 0 ----(2) 

 – 4  

  (–4)2 + p(–4) –4 = 0 

  16 – 4p – 4 = 0 
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  12 – 4p = 0 

 4p = 12   

 p = 3 

 p = 3  

x2 + 3x + k = 0 b2 – 4ac = 0

 

  (3)2 – 4 (1)(k) = 0 

 9  –  4k = 0 

  4k = 9 

  k = 9/4 

 

1. [  ] 

A) (x – 2)2 + 1 = 2x – 3   B) x (x + 1) + 8 = (x + 2) (x  2) 

C) x ( 2x + 3 ) = x2 +1   D) (x + 2)3 = x3 – 4  
 

2. [  ] 

A) (x + 1)2 = 2 (x – 3)   B) (x – 2) (x + 1)= (x – 1) (x + 3) 

C) x2 + 3x + 1 = (x – 2)2   D) x4 – 1 = 0 

3.
50

7
     [  ] 

A)
1

7
   B) 5    C)  

2

7
   D) 

3

7
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23x 2 6x + 2 = 0 [  ] 

A) 
2 2

 , 
3 3


   B) 

1 1
 , 

3 3


  C) 

2 2
 , 

3 3
  D) 

1 5
 , 

3 3

1

5
[   ] 

A) 35x2 –2x – 1 = 0    B) 2x2 –7x – 6 = 0 

C) 10x2 3x – 1 = 0    D) 35x2 +12 x + 1 = 0 

6. x2 – 2x + 1 = 0 
1

x + 
x

_____      [    ] 

 A) 0    B) 2    C) 1    D)  

 

7. 3x2 + (k – 1)x + 9 = 0 3 k _____     [    ] 

A) 11    B) –11   C) 13    D) –13 

8. x2 – 2x – (r2 – 1) = 0 _____       [     ] 

A) 1 – r, –r – 1  B) 1 – r, r + 1   C) 1, r   D) 1 – r, r 

9. 3x2 – 7x + 11 = 0 [    ] 

A) 
11

3
   B)  

7

3


  C) 

7

3
   D) 

3

7
 

10. 
2

2

x 8 1
 = 

x  + 20 2


  _____ [     ] 

A)  3    B)  2    C)  6    D)  4

2 2

9 25
 = 

x  - 27 x - 11 
_____ [     ] 

A)  3    B)  4    C)  6    D)  5 

12. 22x  + 9 = 9 _____      [  ] 

A) x = 6   B) x = 6   C) x = 6   D) 0 
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13. 4 [  ] 

A) x2 + 4x + 4 = 0    B) x2 + 4x  4 = 0  

C)  x2 + 4x + 4 = 0    D) x2 + 4x – 24 = 0 

14. 2, 1 [  ] 

A) x2 + 2x – 2 = 0    B) x2 + x + 2 = 0 

C) x2 - 2x + 2 = 0    D) x2  x  2 = 0 

15. 3x2 + (2k + 1)x  (k+5) = 0 k

[  ]  

A) 2    B) 3    C) 4    D) 5 

16. kx2 – 7x + 3 = 0 3 k     [  ] 

A) – 2    B) 2    C) 3    D) – 3 

17. x2 – ax + b = 0 1  [  ] 

A) a2 – 4b = 0   B) a2 – 4b = –1 C) a2 – 4b = 1   D) a2 – 4b = 4 

18. –3, –4 [  ] 

A) x2 – 4x + 1 = 0     B) x2 + 4x  1 = 0 

C) x2 + 7x + 12 = 0    D) x2 – 2x –3 = 0 

19. ax2 + bx + c = 0

[   ] 

A) a = c   B) a = b   C) b = c   D) a + b + c = 0 

20. 
x p

 = 
p x

  _____       [  ] 

A) p    B) p, 2p   C) –p, 2p   D) –p, – 2p 

21. 12x2 + mx + 5 = 0 m   [     ] 

A) 8 15   B) 2 15   C) 4 15   D) 10 5  
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22. [    ] 

A) x2 + 6x + 5 = 0     B) ) x2  8x + 16 = 0 

C) 6 x2  x  2 = 0     D) 
1

10x -  = 3
x

 

23. x2 - 4x + a = 0 [      ] 

A) a < 4   B) a ≤ 4   C) a < 2   D) a > 4 

24. 27 3x  + 10x - 3 = 0 [       ] 

A) 142   B) 
10

7 3


   C)184    D) 26 

25. 6 + 6 + 6 +...........  [      ] 

A) 4    B) 3     C) 2    D) 3.5 

1. B  2. A   3. A  4. C  5. B  6. B  7. B 

8. B  9. C   10. C  11. C  12. B  13. A  14. D   

15. C  16. B   17. C  18. C  19. A  20. A  21. C 

22. B  23. D   24. C  25. B 
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________ 

5

2
________  

“ 25”, ________.  

7 - 3 ________ 

5. 5x2 – 3x – 2 = 0 ________  

6. x2 – 5x + 6 = 0 ________  

7. x = 1 ax2 + ax + 3 = 0, x2 + x + b =0 ab= 

________ 

8. ax2 + bx + c = 0 „2‟ ________  

22x - 3x + 5 2 = 0 ________  

10. 4x2 – 12x + 9 = 0 ________  

11. x2 – bx + 1 = 0 ________ 

12. x2 – (k + 6)x + 2 (2k – 1) = 0 k

________  

13. 4x2 – 2x + (– 4) = 0  ________ 

14. ax2 + bx + c = 0 sin  , cos  b2 = ________ 

15. (a2 + b2)x2 – 2b(a + c) x + (b2 + c2) = b2 = ________ 

16. –3, –4 ________  

17. b2 – 4ac < 0 ax2+ bx +c = 0 ________ 
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ax2 + bx + c = 0, a ≠ 0   2. 
1 5

x +  = 
x 2

3. x2 + (x – 1)2 = 25  

7 + 3 5. 49     6. 2, 3 

7. 3     8.   9. 5 

10.   11. b2 – 4 < 0 (or) b2 < 4 (or) – 2 < b < 2 

12. 7     13. 8     14. a2 + 2ac  

15. ac     16. x2 + 7x + 12 = 0  17. 

 

 

 

 

 

 

 

 
 

 


