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Colin Brinkerhoff Method 
 
 

Parabola: 

Vertex: (ℎ,𝑘𝑘)  𝑝𝑝 = 1
4𝑎𝑎

  𝑎𝑎 = 1
4𝑝𝑝

 

Case 1: 
𝑦𝑦 = 𝑎𝑎(𝑥𝑥 − ℎ)2 + 𝑘𝑘   

Axis of symmetry: vertical, 𝑥𝑥 = ℎ 
Focus: (ℎ,𝑘𝑘 + 𝑝𝑝) 

Directrix:  𝑦𝑦 = 𝑘𝑘 − 𝑝𝑝 

Case 2: 
𝑥𝑥 = 𝑎𝑎(𝑦𝑦 − 𝑘𝑘)2 + ℎ 

Axis of symmetry: vertical, 𝑦𝑦 = 𝑘𝑘 
Focus: (ℎ + 𝑝𝑝,𝑘𝑘) 

Directrix:  𝑥𝑥 = ℎ − 𝑝𝑝 

 
 

Ellipse: 
(𝑥𝑥−ℎ)2

𝑎𝑎2
+ (𝑦𝑦−𝑘𝑘)2

𝑏𝑏2
= 1  Center (ℎ,𝑘𝑘) 

Case 1: 
𝑎𝑎 > 𝑏𝑏 

𝑎𝑎2 = 𝑏𝑏2 + 𝑐𝑐2 
Major axis: horizontal, 𝑦𝑦 = 𝑘𝑘 

Major vertices: (ℎ ± 𝑎𝑎,𝑘𝑘) 
Foci: (ℎ ± 𝑐𝑐,𝑘𝑘) 

Case 2: 
𝑏𝑏 > 𝑎𝑎 

𝑏𝑏2 = 𝑎𝑎2 + 𝑐𝑐2 
Major axis: vertical:  𝑥𝑥 = ℎ 
Major vertices:  (ℎ,𝑘𝑘 ± 𝑏𝑏) 

Foci:  (ℎ,𝑘𝑘 ± 𝑐𝑐) 

 
 

Hyperbola: 

Center: (ℎ,𝑘𝑘)  𝑐𝑐2 = 𝑎𝑎2 + 𝑏𝑏2  Asymptotes:  𝑦𝑦 = ± 𝑏𝑏
𝑎𝑎

(𝑥𝑥 − ℎ) + 𝑘𝑘 

Case 1: 
(𝑥𝑥 − ℎ)2

𝑎𝑎2
−

(𝑦𝑦 − 𝑘𝑘)2

𝑏𝑏2
= 1 

Major axis: horizontal, 𝑦𝑦 = 𝑘𝑘 
Major vertices: (ℎ ± 𝑎𝑎,𝑘𝑘) 

Foci: (ℎ ± 𝑐𝑐,𝑘𝑘) 

Case 2: 

−
(𝑥𝑥 − ℎ)2

𝑎𝑎2
+

(𝑦𝑦 − 𝑘𝑘)2

𝑏𝑏2
= 1 

Major axis: vertical, 𝑥𝑥 = ℎ 
Major vertices: (ℎ, 𝑘𝑘 ± 𝑏𝑏) 

Foci: (ℎ,𝑘𝑘 ± 𝑐𝑐) 

 
More handouts like this are available at:   www.uvu.edu/mathlab/mathresources/ 

 

http://www.uvu.edu/mathlab/mathresources/

