
Discriminant: 𝑏ଶ − 4𝑎𝑐

Case 1:  𝑏ଶ − 4𝑎𝑐 > 0

Case 2:  𝑏ଶ − 4𝑎𝑐 < 0

Case 3:  𝑏ଶ − 4𝑎𝑐 = 0

Two 𝑥-intercepts
Two Real Roots
Two Solutions

One 𝑥-intercepts
Two equal/real roots
One Solution

Zero 𝑥-intercepts
No Real Roots
No Solutions
Imaginary Roots

𝑥ଶ − 2𝑥 − 3

       𝑏ଶ − 4𝑎𝑐
(−2)ଶ − 4(1)(−3)
         4 + 12
          +16

𝑥ଶ + 4𝑥 + 5

   𝑏ଶ − 4𝑎𝑐
(4)ଶ−4(1)(5)
   16 − 20
       −4

𝑥ଶ + 4𝑥 + 4

    𝑏ଶ − 4𝑎𝑐
(4)ଶ − 4(1)(4)
    16 − 16
          0

Quadratic Formula: 

𝑥 =
−𝑏 ± √𝐷𝐼𝑆𝐶𝑅𝐼𝑀𝐼𝑁𝐴𝑁𝑇
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Cant Square Root Negatives

Inside the root is positive

Inside the root is negative

Inside the root is zero

𝑥 =
2 ± √16
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𝑥 = 3 𝑥 = −1

𝑥 =
−4 ± √−4
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No Solution

𝑥 =
−4 ± √0
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𝑥 = −2

If we add and subtract a positive 
number we get two answers

If we add and subtract zero we 
get one answer

 𝑥 =
−𝑏 ± √𝑏ଶ − 4𝑎𝑐
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𝑏ଶ − 4𝑎𝑐 = 0, 𝑃𝑒𝑟𝑓𝑒𝑐𝑡 𝑆𝑞𝑢𝑎𝑟𝑒
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