
 

𝐐𝐮𝐚𝐝𝐫𝐚𝐭𝐢𝐜  𝐅𝐮𝐧𝐜𝐭𝐢𝐨𝐧 
𝑽𝒆𝒓𝒕𝒆𝒙 𝑭𝒐𝒓𝒎 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝑭𝒐𝒓𝒎 

𝒇(𝒙) = 𝒂(𝒙 − 𝒉)𝟐 + 𝒌 𝒇(𝒙) = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 

𝒇(𝒙) = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝒂(𝒙 +
𝒃

𝟐𝒂
)𝟐 +

𝟒𝒂𝒄 − 𝒃𝟐

𝟒𝒂
 

𝑨𝒙𝒊𝒔 𝒐𝒇  𝑺𝒚𝒎𝒎𝒆𝒕𝒓𝒚 𝒍𝒊𝒏𝒆 

𝒙 = 𝒉 𝒙 = −
𝒃

𝟐𝒂
 

𝑽𝒆𝒓𝒕𝒆𝒙 = (𝒉, 𝒌) = (−
𝒃

𝟐𝒂
, 𝒇(−

𝒃

𝟐𝒂
)) = (−

𝒃

𝟐𝒂
,
−∆

𝟒𝒂
) 

𝐂𝐚𝐬𝐞 𝑫𝒊𝒔𝒄𝒓𝒊𝒎𝒊𝒏𝒂𝒏𝒕 = ∆ = 𝒃𝟐 − 𝟒𝒂𝒄 

∆> 0 
• If ∆> 0, the graph of  𝒇(𝒙) = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄  

 has two distinct x intercepts so it crosses  
the x − axis in two places. 

∆= 0 
• If ∆= 0, the graph of  𝒇(𝒙) = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄  

 has one distinct x − intercept so it touches  
the  x − axis at its vertex. 

∆< 0 
• If ∆< 0, the graph of  𝒇(𝒙) = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄  

 has no x intercepts so it does not cross  or  
touch the x − axis . 

∆≥ 0 𝒙 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔 = (
−𝒃 ± √𝚫

𝟐𝒂
, 𝟎) 


