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The solutions to the quadratic equation 𝑎𝑥! + 𝑏𝑥 + 𝑐 = 0 are 𝑥 = !!± !!!!!"
!!

. 
 
 
Notice that there appears a ± sign in the formula. If we use this sign to separate the formula into two 

different rational expressions we obtain the equivalent formula 𝑥 = − !
!!
+ !!!!!"

!!
  𝑜𝑟  − !

!!
− !!!!!"

!!
. 

 
 
The expression 𝑏! − 4𝑎𝑐 is called the discriminant of the quadratic formula because it determines the 
nature of the solutions to the equation. Complete the statements below to describe the nature of the 
solutions determined by the discriminant under four different circumstance. 
 
 

[1]  𝑥 = − !
!!
+ !"#$%$&' !"#$"%& !"#$%&

!!
  𝑜𝑟  − !

!!
− !"#$%$&' !"#$"%& !"#$%&

!!
 

 
If the discriminant is a positive perfect square then the quadratic equation has _______________ 

 
 ______________________________________________________________________________ 
 
 
 

[2]  𝑥 = − !
!!
+ !"#$%$&' !"# !"# ! !"#$"%& !"#$%&

!!
  𝑜𝑟  − !

!!
− !"#$%$&' !"# !"# ! !"#$"%& !"#$%&

!!
 

 
If the discriminant is positive but is not a perfect square then the quadratic equation has _______ 

 
 ______________________________________________________________________________ 
 
 
 

[3]  𝑥 = − !
!!
+ !"#$

!!
  𝑜𝑟  − !

!!
− !"#$

!!
 

 
If the discriminant is zero then the quadratic equation has _______________________________ 

 
 ______________________________________________________________________________ 
 
 
 

[4] 𝑥 = − !
!!
+ !"#$%&'"

!!
  𝑜𝑟  − !

!!
− !"#$%&'"

!!
 

   
If the discriminant is negative then the quadratic equation has ____________________________ 

 
 ______________________________________________________________________________ 



Consider this set of quadratic equations. Calculate the discriminant of each quadratic equation in order to 
determine the nature of the solutions to the equation. Then rewrite the equation in the appropriate 
category below. 
 
[ex] 2𝑥 𝑥 − 4 = 7     à     2𝑥! − 8𝑥 − 7 = 0     à     𝑎 = 2, 𝑏 = −8, 𝑐 = −7 
 
 𝑑𝑖𝑠𝑐𝑟𝑖𝑚𝑖𝑛𝑎𝑛𝑡 = 𝑏! − 4𝑎𝑐 =  −8 ! − 4 2 −7 = 64 + 56 = 120 
 

The discriminant is positive but is not a perfect square. Therefore the equation has two different 
and irrational number solutions. 

 
 
[1] 𝑥! + 3𝑥 − 9 = 0 
 
[2] 𝑥! − 4𝑥 − 5 = 0 
 
[3] 3𝑥! − 3𝑥 + 5 = 0 
 
[4] 9𝑥! − 6𝑥 + 1 = 0 
 
[5] !

!
𝑥! = !

!
𝑥 − !

!
 

 
[6] 2𝑥 + 7 𝑥 − 2 = 6 
 

[7] !!!!!!
!

= − !
!
 

 
 

Two different real and rational number solutions 
 

 
 
 
 
 
 

Two different real and irrational number solutions 
 

2𝑥 𝑥 − 4 = 7 
 

 
 
 
 

One rational number solution 
 

 
 

 
 
 
 

Two conjugate imaginary number solutions 
 

 
 
 

 


