
 

  MATHEMATICS –10 Unit-2  71 

Unit–2 Theory of Quadratic Equations 

 

Watch Video Explanation of these notes on our website: www.LastHopeStudy.Com 
UN IT–1 

 

 

 

 

 

 

Simultaneous Equation   (K.B) 

A system of equations having a common 

solution is called a system of simultaneous 

equations. 

For example 2 3, 2 1x y x y     

having same solution (1,1). 

Solution Set   (K.B) 

The set of all the ordered pairs  ,x y , which 

satisfies the system of equations is called the 

solution set of the system. 

Ordered Pair   (K.B) 

An ordered pair of real numbers x and y is a 

pair  ,x y in which elements are written in 

specific order. 

For example:  ,x y is an ordered pair in 

which first elements (abscissa) is x and 

second element (ordinate) is y. 

Note     (K.B) 

   , ,x y x y . For example  2,3  and 

 3,2  are two different ordered pairs. 

Example 1 (Page # 39)   (A.B) 

Solve the system of equations 

3 4x y    and  2 23 52x y  . 

Solution:  

The given equations are 

 3 4 ix y    

 2 23 52 iix y    

From equation (i)  4 3 iiiy x     

Put value of y in equation (ii) 

 
223 4 3 52x x    

2 23 16 24 9 52 0x x x       
212 24 36 0x x     

 212 2 3 0x x    

 

 

 

 

 

 
2 2 3 0 12 0x x      

By factorization 
2 3 3 0x x x      

   3 1 3 0x x x      

  3 1 0x x     

Either  

3 0x   or  1 0x    

3x     or 1x     

Put the values of x is equation (iii) 

When 3x     when 1x     

4 3y x     4 3y x    

 4 3 3y       4 3 1y      

   4 9       4 3   

5y      7y    

  ordered pairs are  3, 5  and 

 1,7   

 Thus, the solution set is     3, 5 , 1,7    

Example 2 (Page # 40)  (A.B) 

 Solve the equations 

    2 2 2 8x y x    and    
2 2

1 1 8x y      

Solution: 

The given equation are  

 2 2 2 8 ix y x      

     
2 2

1 1 8 iix y        

From equation (ii), we get 
2 22 1 2 1 8x x y y        

Or 2 2 2 2 6 ( )x y x y iii       

Subtracting equation (iiii) from 

equation (i) we have 

4 2 2x y       or        2 1x y    

2 1y x    

Put the value of y in equation (ii)  

Exercise 2.7 
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2 2

1 2 1 1 8x x       

2 22 1 4 8 0x x x       
25 2 7 0x x     

5 7 5 7 0x x x      

   5 7 1 5 7 0x x x      

  5 7 1 0x x     

Either  

5 7 0x    or  1 0x   

5 7x    or  1x    

7

5
x    

Now putting the values of x in 
equation (iv), we have 

When 
7

5
x    when 1x     

7
2 1

5
y

 
  

 
   2 1 1y     

14 14 5 9
1

5 5 5
y


      

 3y     

 Thus, the solution set is 

  
7 9

1, 3 , ,
5 5

  
   

  
  

Example 3 (Page # 41)  (A.B) 
Solve the equations  

2 2 7x y   and 2 22 3 18x y    

Solution: 
Given equations are  

2 2 7x y    (i) 
2 22 3 18x y    (ii) 

Multiply equation (i) with 3 
2 23 3 21x y    (iii) 

Subtracting equations (ii) from (iii) 
2 3 3x x      

When 3,x   then from equation (i) 
2 2 7x y   or  

2 23 7 4 2y y y        

When 3,x    then 2y     

Thus, the required solution set is 

  3, 2 .     

Example 4 (Page # 41)  (A.B)  

Solve the equations 
2 2 20x y      (i) 

2 26 0x xy y     (ii) 

The equation (ii) can be written as  
2 26 0y xy x     

     
2 24 1 6

2 1

x x x
y

       
 


  

 
2 2 224 25

2 2

x x x x x  
    

5

2

x x
   

We have 
5 6

3
2 2

x x x
y x


     

Or 
5 4

2
2 2

x x x
y x

 
      

Substituting 3y x  in the equation (i), we get  

 
22 3 20x x    

2 29 20x x    
210 20x    

2 4 2x x       

When  2, 3 2 3 2x y    and 

when  2, 3 2 3 2x y       

Substituting 2y x   in the equation (i), we have  

 
22 2 22 20 or 4 20x x x x       

2 25 20 4 2x x x         

When  2 2 2 4x y        

when  2 2 2 4x y         

Thus, the solution is 

        2,3 2 , 2, 3 2 , 2, 4 , 2,4 .     

Example 5 (Page # 42)   (A.B) 

 Solve the equations 

        2 2 40x y    and 2 23 2 80x xy y     

Solution: 

Given equations are 

 2 2 40 ix y     
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 2 23 2 80 iix xy y      

Multiplying equation (i) by 2, we have 

 2 22 2 80 iiix y     

Subtracting the equation (iii) from 

equation (ii), we get 

 2 22 3 0 ivx xy y      

The equation (iv) can be written as  

2 23 3 0x xy xy y      

   3 3 0x x y y x y      

  3 0x y x y     

Either 3x y  or 0x y    

3 ( )x y v    or   ( )x y vi     

Put in equation (i), 

Equation (i)  
2 23 40y y     

      210 40y    

         2 4y     

         2y      

 

2

eq.( )

3 2

6

y

v

x

x









           
 

2

3 2

6

y

x

x

 

 

 

 

Equation (i)  
2 2 40y y     

              

2

2

2 40

20

2 5

y

y

y





 

    

 

2 5

.( )

2 5

2 5

y

eq vi

x

x





 

 

    
 

2 5

2 5

2 5

y

x

 

  



  

  The solution set is 

        6,2 , 6, 2 , 2 5, 2 5 , 2 5,2 5     

Exercise 2.7 

Solve the following simultaneous equations.  

Q.1 5x y     (A.B) 

 2 2y 14 0x     

Solution: 

 5 (i)x y       
2 2y 14 0 (ii)x      

 From equation (i)  

 5 (iii)y x    

 Put in equation (ii)  

 2 2y 14 0x     

  2 2 5 14 0x x     

 2 10 2 14 0x x     

 2 2 24 0x x    

 2 6 4 24 0x x x     

    6 4 6 0x x x     

   6 4 0x x    

 Either   

6 0x   or 4 0x   

  6x      4x   

 Put in equation (iii)  

 y 5 x    y 5 x   

    = 5 – (–6)     = 5 – 4  

    = 5 + 6     = 1 

    = 11 

Solution Set =     6,11 , 4,1  

Q.2 3 2 1x y     (A.B) 

 2 2 1x xy y    

Solution: 

  3 2 1 ix y    

 and  2 2 1 iix xy y     

 From equation  i    

 3 2 1x y   

 3 2 1x y   

  
2 1

iii
3

y
x


    

 Now put in equation (ii)  

 2 2 1x xy y    
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2

21 2 1 2
1

3 3

y y
y y

    
     

   
 

 
2 2

21 4 4 2
1

9 3

y y y y
y

  
    

 Multiplying both sides by LCM  

 We get  

  2 2 21 4 4 3 2 9 9y y y y y       

 2 2 21 4 4 3 6 9 9 0y y y y y        

 2 7 8 0y y    

 2 8 8 0y y y     

    8 1 8 0y y y      

   8 1 0y y    

 Either    

 8 0y    or 1 0y    

 8y      1y   

 Putting values in equation (iii)  

 When 8y     

 
1 2

3

y
x


  

  
1 2( 8)

3
x

 
  

 
1 16

3
x


  

 
15

3
x


  

 = 5x     

 When  =1y  

 
1 2

3

y
x


  

 
 1 2 1

3
x


  

 
3

3
x   

 1x   

Solution Set =     5, 8 , 1,1   

Q.3 7x y     (A.B) 

 
2 5

2
x y
    

Solution: 

  7 ix y    

  
2 5

2 ii
x y
    

 From equation  ii  

 
2 5

2
x y
   

 Multiple by xy   

 2 5 2y x xy   

 2 5 2 0y x xy    

  2 2 5 0 iiiy xy x     

 From equation (i)  

  7 ivx y    

 Put in equation (iii)  

     2 2 7 5 7 0y y y y      

 22 14 2 5 35 0y y y y      
22 17 35 0y y     

  22 17 35 0y y     

 22 17 35 0y y     

 22 10 7 35 0y y y     

    2 5 7 5 0y y y     

   5 2 7 0y y    

 Either   

 5 0y    or 2 7 0y    

  5y                   
7

2
y


   

 Now put in equation (i)  

 when 5y    

  5 7x    

 5 7x   

 7 5x    

 2x   

 when 

 
7

2
y
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7

7
2

x
 

  
 

 

 
7

7
2

x    

 
7

7
2

x    

 
14 7

2
x


  

 
7

2
x   

        Solution Set =  
7 7

2, 5 , ,
2 2

   
  

  
 

Q.4 x y a b      (A.B) 

 2
a b

x y
   

Solution: 

 (i)x y a b      

2 (ii)
a b

x y
    

From equation (ii)  

2
a b

x y
   

Multiply by‘ xy ’ 

ay b 2 y (iii)x x    

 From equation (i)  

 y a bx     

  – – ivy a b x   

 Put in equation (iii)  

    a a b b 2 a bx x x x       

 
2 2a ab a b 2a 2b 2x x x x x       

           
2 22 a 2a b 2b a ab 0x x x x x        

 
2 22 3a b a ab 0x x x      

    2 22 3a b a ab 0x x      

        Here   22, 3 ,A B a b C a ab       

 Using quadratic formula 

 
2 4

2

B B AC
x

A

  
   

      
 

2 2
3a b 3a b 4 2 a ab

2 2
x

       



      
  

   
2 23a b 3a b 8 a ab

4
x

    
  

    = 
2 2 23a b 9a 6ab b 8a 8ab

4

     
 

    = 
2 23a b a 2ab b

4

   
 

    =
 

2
3a b a b

4

  
 

    = 
 3

4

a b a b  
 

Either 

3

4

a b a b
x

  
  or 

3

4

a b a b
x

  
  

   = 
4a

4
      = 

2 2

4

a b
 

x = a   
2

x
a b




 

 Put in equation (iv) 

– –y a b a    
–

– –
2

y a b
a b

  

y = – b     y = 
 2a 2b a b

2

  
 

   y = 
a b

2


 

 Solution Set =  
a b a b

, , ,
2 2

a b
    

  
  

  

Q.5  
22 y 1 10x      (A.B) 

 2 2y 4 1x x    

Solution: 

  
22 y 1 10 (i)x        

 2 2y 4 1 (ii)x x     

Equation i   

2 2y 2y 1 10x      
2 2y 2y 9 (iii)x      
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 Subtract equation (ii) and (iii)  

 

2 2

2 2

4 1

2 9

4 2 8

x y x

x y y

x y

  

 

  

 

 2 2 y 8x    

2 y 4x     

4 2 (iv)y x     

Put in equation (ii)  

 
22 4 2 4 1x x x      

 
22 4 2 4 1x x x        

 
22 4 2 4 1x x x     

2 216 16 4 4 1 0x x x x       
25 2 15 0x x    

 25 4 3 0x x    

         2 4 3 0 5 0x x     

 2 3 3 0x x x     

    3 1 3 0x x x     

   3 1 0x x    

 Either  

 3 0x   or  1 0x   

 3x           1x    

 Put in equation (iv)  

y = – 4 – 2 (–3)     y = – 4 – 2 (–1) 

y = – 4 + 6       y = – 4 + 2 

y = 2        y = –2  

 Solution Set=     3, 2 , 1, 2    

Q.6    
2 2

1 1 5x y      (A.B) 

  
2 22 5x y    

Solution: 

      
2 2

1 1 5x y i       

    
2 22 5 iix y     

 From equation  i    

 

2 2

2 2

2 1 2 1 5

2 2 3

x x y y

x y x y

     

   
 

 2 2 2 2 3 (iii)x y x y      

  
2 22 5x y    

 2 24 4 5x x y     

  2 2 4 1 ivx y x     

 Sub equation (iii) and (iv)  

 2 2 2 2 3x y x y      

 2 2 4 1x y x     

  2 2 2x y    

  1x y    

 1 (v)y x    

 Put in equation (iv)  

  
22 1 4 1x x x     

 2 2 2 1 4 1x x x x      

 22 6 0x x   

  2 3 0x x    

 Either   

 2 =0x   or 3 0x    

 0x     3x      

 Put in equation (v)  

 When 0x   

 y = 1 + 0  

 y = 1  

 When 3x     

 1 3y    

 2y     

 Solution Set     0,1 , 3, 2    

Q.7 2 22y 22x      (A.B) 

 2 25 y 29x    

Solution: 

 2 22y 22 (i)x       
2 25 y 29 (ii)x     

Multiply equation (ii) by ‘2’ 
2 210 2y 58 (iii)x     

Subtract equation (i) and (iii)  
2 2

2 2

2

10 2 58

2 22

9 36

x y

x y

x

 

  



 

    
2 4x       (Div both sides by 9) 

Taking square root on both sides  

2x    



 

  MATHEMATICS –10 Unit-2  77 

Unit–2 Theory of Quadratic Equations 

 

Watch Video Explanation of these notes on our website: www.LastHopeStudy.Com 
UN IT–1 

Put x2 = 4 in equation (ii)  
5(4) + y2 = 29 
20 + y2 = 29 

y2 = 29 – 20  
y2 = 9  
Taking square root  
y 3   

Solution Set =   2, 3   

Q.8 2 24 5y 6x      (A.B) 

 2 23 y 14x    

Solution: 

  2 24 5y 6 ix     

 2 23 y 14 (ii)x     

Multiply equation (ii) by 5 
2 215 5y 70 (iii)x     

Adding equation (i) and (iii)  
2 24 5y 6x    

2 215 5 70x y   

219 76x   

2 76

19
x   

2 4x   

Taking square root 

x =  2 

Put 2 4x  in equation (ii) 

  23 4 y 14   

y2 = 14 – 12  
y2 = 2 
Taking square root 

y = 2  

Solution Set =   2, 2   

Q.9 2 27 3 4x y     (A.B) 

 2 22 5 7x y   

Solution: 

  2 27 3 4 ix y     

 2 22 5 7 iix y    

 Multiply equation (i) by '5'  

  2 235 15 20 iiix y    

  Multiply equation (ii) by  '3'  

  2 26 15 21 ivx y    

 Add equation (iii) and (iv)  

 

2 2

2 2

2

35 15 20

6 15 21

41 41

x y

x y

x

 

 



 

 2 1x   

 On taking square root, we get  

 1x    

 Put 2 1x   in equation (ii)  
2 22 5 7x y   

   22 1 5 7y   

 22 5 7y   

 25 5y   

 2 5

5
y   

 2 1y   

 On taking the square root, we get  

 1y    

Solution Set   1, 1    

Q.10 2 23 3x y     (A.B) 

 2 24 5 0x xy y    

Solution: 

  2 23 3 ix y    

  2 24 5 0 iix xy y     

 Equation (ii)    

 2 24 5 0x xy y    

 2 25 5 0x xy xy y     

    5 5 0x x y y x y     

   5 0x y x y    

 Either    

 5 0x y   or 0x y   

  5 iiix y     ivx y    

 Put 5x y   in equation (i)  

 2 22 3x y   

  
2 25 2 3y y    

 2 225 2 3y y   

 227 3y   
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 2 3

27
y   

 2 1

9
y   

 On taking square root, we get  

1

3
y    

Putting in equation (iii)  

When  

1

3
y   

1
5

3
x

 
   

 
 

5

3
x    

When 
1

3
y    

1
5

3
x

 
   

 
 

5

3
x   

Put x y  in equation (i)  

2 22 3x y   

2 22 3y y   

23 3y   

2 1y   

On taking square root, we get  

1y    

Put in equation (iv)  

When y = 1  

 1x   

When 1y    

 1x    

 Solution Set  

    
5 1 5 1

1,1 , 1, 1 , , , ,
3 3 3 3

    
        

    
 

Q.11 2 23 y 26x      (A.B) 

 2 23 5 y 12y 0x x    

Solution: 

 2 23 y 26 (i)x     

 2 23 5 y 12y 0 (ii)x x     

Equation (ii)  2 23 5 y 12y 0x x    
2 23 9 y 4 y 12y 0x x x     

   3 3y 4y 3y 0x x x     

  3 3 4 0x y x y    

Either 

 3y 0x a     or    3 4y 0x b    

Equation    3 iiix ya    

Put in equation (i)  

 
2 23 3 – 26y y    

 2 23 9 – 26y y    

27y2 – y2 = 26 

26y2 = 26 

y2 = 1 

  y = 1 

Put in equation (iii)  

When y = – 1 

x = 3(–1) 

x = –3 

When y = 1 

x = 3(1) 

x = 3 

Equation  b  3 4y 0x    

3x = –4y 

4
y (iv)

3
x


   

Put in equation (i)  
2

24
3 y y 26

3

 
  

 
 

2 216
y y 26

3

 
  

 
 

2 216y 3y
26

3


  

213y 26 3   
2y 6  
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6y    

Put in equation (iv)  

When – 6y    

 4
6

3
x


   

4 6

3
x   

When 6y    

 4
6

3
x


  

4 6

3
x


  

Solution Set 

   
4 6 4 6

3, 1 , 3,1 , , 6 , , 6
3 3

     
          
     

 

Q.12 2 5x xy     (A.B) 

 2 3y xy   

Solution: 

  2 5 ix xy    

  2 3 iiy xy    

Multiply equation (i) by ‘3’ and 

equation (ii) ‘5’  

 23 3 15 iiix xy    

 25 5 15 ivy xy    

Subtraction equation (iii) and (iv)  
23 3 15x xy   
25 5 15y xy   

 2 23 2 5 0 vx xy y      

Equation (v)  
2 23 5 3 5 0x xy xy y     

   3 5 3 5 0x x y y x y     

  3 5 0x y x y    

Either    

3 5 0x y   or  0x y   

  
5

vi
3

y
x          viix y     

 Put 
5

3

y
x   in equation (i) 

 

2
5 5

5
3 3

y y
y

   
    

   
 

2
225 5

5
9 3

y
y    

2 225 15
5

9

y y
  

2 225 15 45y y   
240 45y   

2 9

8
y   

On taking square root, we get.  

3

2 2
y    

Put 
3

2 2
y   in equation (vi) 

5 3

3 2 2
x    

5

2 2
x    

Now put 
3

2 2
y


  in equation (vi)  

5 3

3 2 2
x

 
  

 
 

5

2 2
x


  

Now put x y   in equation (i)  

    
2

5y y y     

2 2 5y y   

0 5  
But 0 5  

Solution Set 
5 3 5 3

, , ,
2 2 2 2 2 2 2 2

     
     

    
 

 Alternate Method  

  2 5 ix xy    

  2 3 iiy xy    

 ( )eq i   

   5 ( )x x y iii    

 ( )eq ii   

   3 ( )y x y iv    
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 Dividing equation (iii) and (iv) 

 
 
 

5

3

x x y

y x y





 

 
5

3

x

y
  

 
5

3

y
x   

 Put 
5

3

y
x   in equation (i) 

 

2
5 5

5
3 3

y y
y

   
    

   
 

2
225 5

5
9 3

y
y    

2 225 15
5

9

y y
  

2 225 15 45y y   

240 45y   

2 9

8
y   

On taking square root, we get.  

3

2 2
y    

Put 
3

2 2
y   in equation (vi) 

5 3

3 2 2
x    

5

2 2
x    

Now put 
3

2 2
y


  in equation (vi)  

5 3

3 2 2
x

 
  

 
 

5

2 2
x


  

Solution Set 
5 3 5 3

, , ,
2 2 2 2 2 2 2 2

     
     

    
 

Q.13 2 2 y 7x x     (A.B) 

 2y 3y 2x    

Solution: 

 2 2 y 7 (i)x x    

 2y 3y 2 (ii)x     

Multiply equation (i) by ‘2’ and 

equation (ii) by ‘7’  
22 4 y 14 (iii)x x    

27 y 21y 14 (iv)x     

 Subtract equation (iii) and (iv) 
22 4 y 14x x   

27 y 21y 14x    

2 22 11 y 21y 0x x    
2 22 14 y 3 y 21y 0x x x     

   2 7y 3y 7y 0x x x     

  7y 2 3y 0x x    

Either 

7y 0x            or   2x + 3y = 0 

x = 7y (v)  
3

y (vi)
2

x


   

Put in equation (ii) Put in equation (ii) 

  27 3 2y y y   23
y y 3y 2

2

 
  

 
 

7y2 + 3y2 = 2  
2 23y 6y

2
2

 
  

10y2 = 2  3y2 = 4 

5y2 = 1   
2 4

y
3

  

2 1
y

5
    

2
y

3
   

1
y

5
    Put in equation (vi) 

Put in equation (v) when y = 
2

3


 

when 
1

y
5

   3 2

2 3
x

  
  

 

 

1
7

5
x

 
  

 
  

3

3
x   
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7

5
x


   3x   

when  

1
y

5
     when 

2
y

3
  

1
7

5
x

 
  

 
  

3 2

2 3
x

  
  

 
 

7

5
x    3x    

Solution Set     

7 1 7 1 2 2
, , , , 3, , 3,

35 5 5 5 3

 
 
        
        
        

 


