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Quadratic Functions 

General form:  

𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

Vertex form: 

𝑓(𝑥) = 𝑎(𝑥 − ℎ)2 + 𝑘 

Factored form: 

𝑓(𝑥) = 𝑎(𝑥 − 𝑥1)(𝑥 − 𝑥2) 

 

 

 

 

 

Graph: Parabola  

 opens up if 𝑎 > 0 

 opens down if 𝑎 < 0 

Vertex:  

(ℎ, 𝑘) where ℎ = −
𝑏

2𝑎
 and 𝑘 = 𝑓(ℎ) 

Zeros/x-intercepts:  

𝑥1, 𝑥2 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

Quadratic Functions Example 

𝒇(𝒙) = −𝟑𝒙𝟐 + 𝟔𝒙 + 𝟐𝟒 

Parabola opens down since −3 < 0 

𝑦-intercept: (0,24) 

𝑓(0) = −3(0)2 + 6(0) + 24 = 24 

Factored form: 

𝑓(𝑥) = −3(𝑥2 − 2𝑥 − 8) 

        = −3(𝑥 − 4)(𝑥 + 2) 

𝑥-intercepts: (4,0) and (−2,0) 

0 = −3(𝑥 − 4)(𝑥 + 2) 

𝑥 − 4 = 0 ⇒ 𝑥 = 4 

𝑥 + 2 = 0 ⇒ 𝑥 = −2 

𝑥 =
−6 ± √62 − 4(−3)(24)

2(−3)
=

−6 ± 18

−6
 

         = −2 or 4 

Vertex form: Complete the square 

𝑓(𝑥) = −𝟑(𝑥2 − 2𝑥) + 24 

−2

2
= −𝟏 

 

𝑓(𝑥) = −𝟑(𝑥2 − 2𝑥 + (−𝟏)2) + 24 − (−𝟑)(−𝟏)2 

𝑓(𝑥) = −𝟑(𝑥 − 𝟏)2 + 27 

Vertex: (1, 27) 

Axis of symmetry: 𝑥 = 1 

𝑥 = −
𝑏

2𝑎
= −

6

2(−3)
= 1 
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