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The discriminant is the expression under the radical sign in the quadratic formula. 
 
 

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 
 

 
The discriminant is 

 𝑏2 − 4𝑎𝑐 
 
 
 
What does the value of the discriminant tell us? 
 
 

When the discriminant is positive… 
If 𝑏2 − 4𝑎𝑐 > 0                the equation has 2 real solutions 

 
 

When the discriminant is zero… 
If 𝑏2 − 4𝑎𝑐 = 0                the equation has 1 real solution 

 
 

When the discriminant is negative… 
If 𝑏2 − 4𝑎𝑐 < 0                the equation has 2 imaginary solutions 

 
 
Let’s see some examples of calculating discriminants and why we can expect to 
get these different types (and numbers) of solutions… (go to Page 2!) 
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When the discriminant is positive… 

If 𝑏2 − 4𝑎𝑐 > 0                the equation has 2 real solutions 
 

 
Example 1 

𝑥2 − 4𝑥 + 3 = 0 
 
The discriminant is (−4)2 − 4(1)(3) = 16 − 12 = 𝟒, so expect 2 real solutions. 
 
Why? 
The graph of 𝑦 = 𝑥2 − 4𝑥 + 3 crosses the 𝑥-axis 2 times (when 𝑥 = 1 & 𝑥 = 3). 
 
 
 

 
 
 

The 2 real solutions are 𝒙 = 𝟏,𝟑.  
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When the discriminant is zero… 
If 𝑏2 − 4𝑎𝑐 = 0                the equation has 1 real solution 

 
 
Example 2 

𝑥2 − 4𝑥 + 4 = 0 
 
The discriminant is (−4)2 − 4(1)(4) = 16 − 16 = 𝟎, so expect 1 real solution. 
 
Why? 
The graph of 𝑦 = 𝑥2 − 4𝑥 + 4 touches the 𝑥-axis 1 time (when 𝑥 = 2). 
 
 

 
 
 

The 1 real solution is 𝒙 = 𝟐. 
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When the discriminant is negative… 
If 𝑏2 − 4𝑎𝑐 < 0                the equation has 2 imaginary solutions 

 
 
Example 3 

𝑥2 − 4𝑥 + 5 = 0 
 
The discriminant is (−4)2 − 4(1)(5) = 16 − 20 = −𝟒, so expect 2 imaginary 
solutions. 
 
Why? 
The graph of 𝑦 = 𝑥2 − 4𝑥 + 4  never touches the 𝒙-axis. 
 
 
 

 
 
 

The 2 imaginary solutions are 𝒙 = 𝟐 ± 𝒊. 
 


