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Mathematics 

Class –X 

Module-3/3 

Handout-3/3 

Solution of Quadratic Equation using Quadratic Formula. 

 

Derivation of Quadratic Formula: 

 

Consider the quadratic equation ax
2
 + bx + c = 0 (a ≠ 0).  

Dividing throughout by a, we get x
2
 + 
 

 
  +
 

 
 =0 

This is same as     
 

  
 
 
-  
 

  
 
 
+
 

 
 =0 

i.e,    
 

  
 
 
 
      

   
   

So,the roots of the given equation are the same as those of  

   
 

  
 
 
 
      

   
   ,i.e,    

 

  
 
 
 
      

   
 --------------(i) 

If          ,then by taking the square roots in (i) ,we get 

  
 

  
  
       

  
 

Therefore         
          

  
  

So, the roots of ax
2
 + bx + c = 0 are 

–         

  
 &  

          

  
 , if    

     . 

If           the equation will have no real roots. 

Thus, if         ,then the roots of the quadratic equation ax
2
 + bx 

+ c = 0 are given by   
          

  
  

This formula for finding the roots of a quadratic equation is known as 

the Quadratic Formula. 
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Note: This formula was first given by an ancient Indian 

mathematician Sridharacharya around 1025 A.D. Therefore ,it is 

called as Sridharcharyaôs formula for finding roots of the 

quadratic equation ax
2
 + bx + c = 0. 

 

 

Steps to find the solution of given quadratic equation by 

quadratic formula: 

 

ü Firstly ,write the given quadratic equation in standard form ax
2
 + bx 

+ c = 0. 

ü Write the values of a, b & c by comparing the given equation with 

standard form. 

ü Put the values of a, b& c in quadratic formula  

 

  
          

  
 & get the required roots/solutions. 

 

Let us consider some examples for illustrating the use of the 

quadratic formula. 

Example: 

                Solve: 16x
2
-24x-1=0 

Solution: Compare the given equation with ax
2
 + bx + c = 0. 

  a=16, b=24 & c= -1 

 

      x= 
          

  
= 
                          

     
 
          

  
= 
       

  
 

= 
       

  
 = 
     

 
 

Thus roots are 
     

 
  i.e, 

     

 
  
     

 
. 
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Nature of Roots 

The roots of the quadratic equation   ax
2
 + bx + c = 0 = 

     

  
 

Where D =        is called discriminant. The nature of roots depends 

upon the value of discriminant D.There are three cases- 

 

Case-I 

When D>0 i.e.          , then the quadratic equation has two 

distinct roots. i.e, x = 
     

  
   
     

  
 

 

Case-II 

When D = 0, then the quadratic equation has two equal real roots. 

i.e. x = 
  

  
  & 

  

  
  

 

Case-III 

When D<0 then there is no real roots exist. 

 

Example: 

    What is the nature of quadratic equation 4x
2
-12x-9 = 0. 

Solution: Here, D =        = (-12)
2
 –(-4)(9) = 144+144 =288>0 

 Roots are real & different. 
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