
Working with Basic Conics Exercises  

Parabolas  

Formula  𝑥2 = 4𝑝𝑦 (vertical)  𝑦2 = 4𝑝𝑥 (horizontal)  

Vertices  (0,0)  (0,0)  

Focus  (0, 𝑝)  (𝑝, 0)  

directrix  𝑦  = −𝑝  𝑥  = −𝑝  

P > 0  𝑜𝑝𝑒𝑛𝑠 𝑢p  𝑜𝑝𝑒𝑛𝑠 right  

P < 0  𝑜𝑝𝑒𝑛𝑠 𝑑𝑜𝑤𝑛  𝑜𝑝𝑒𝑛𝑠 𝑙eft  

Focal diameter  = |4𝑝|  = |4𝑝|  

  

    

𝒙𝟐 = 𝟖𝒚,  

8 = 4𝑝, 𝑝 = 2  
Focus: (0, 2)  

Directrix 𝑦 = −2,   
Opens up  

Focal Diameter  
|4(2)| = 8,  

  

 

𝒚𝟐 = 𝟐𝟒𝒙,  

24 = 4𝑝, 𝑝 = 6, 
Focus: (6, 0)  

Directrix x= −6,  
Opens right  

Focal Diameter= 24.  
  

    

 

𝒙𝟐 = − 𝟖𝒚,  

−8 = 4𝑝, 𝑝 = −2 
Focus: (0, −2)  
Directrix 𝑦 = 2,  

Opens down  
Focal Diameter = 8,  

  
 

𝑦2 = −24𝑥,  

−24 = 4𝑝, 𝑝 = −6, 
Focus: (−6, 0)  
Directrix 𝑥 = 6,  

Opens left  
Focal Diameter= 24,  

  

 

Ellipses  

Formula   𝒙𝟐 𝒚𝟐 

+ =𝟏; 𝒃 > 𝒂,   
𝒂𝟐 𝒃𝟐 

vertical  

 𝒙𝟐 𝒚𝟐 

+ =𝟏; 𝒂 > 𝒃,  

𝒂𝟐 𝒃𝟐 

horizontal  

Vertices  (0, ±𝑎)  (±𝑎, 0)  

Major axis  2b  2𝑎  

Minor axis  2𝑎  2b  

Focus  (0, ±𝑐)  (±𝑐, 0)  

  𝑐2  = 𝑏2 − 𝑎2  𝑐2  = 𝑎2 − 𝑏2  

Note: Circle (special ellipse with a = b);  Radius: 𝑟, Center: (ℎ, 𝑘)   (𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2  

  𝑥  𝑦     

𝑎 

𝐹𝑜𝑐𝑖: , 𝑚𝑎𝑗𝑜𝑟 , 𝑚𝑖𝑛𝑜𝑟   
  

 ,  

 

    

    



  𝑥2 𝑦2 
 +  = 1  
 25 9 
𝑎 = 5, 𝑏 = 3, 𝑐2 = 𝑎2 − 𝑏2, 𝑐2 = 25 − 9 = 16, 𝑐 = 4,   

𝐹𝑜𝑐𝑖: (−4,0), (4,0), 𝑚𝑎𝑗𝑜𝑟 = 10, 𝑚𝑖𝑛𝑜𝑟 = 6  

 

 
  

  

  

  

  

  

Hyperbolas  

Formula   𝒙𝟐 𝒚𝟐 

 −  = 𝟏  

𝒂𝟐 𝒃𝟐 

horizontal  

 𝒚𝟐 𝒙𝟐 

 −  = 𝟏  

 𝒂𝟐 𝒃𝟐 

vertical  

Vertices  (±𝑎, 0)  (0, ±𝑎)  

Transverse Axis  2𝑎  2𝑎  

Asymptotes  𝑏 

𝑦 = ±  𝑥  

𝑎 

𝑎 

𝑦 = ±  𝑥  

𝑏 

Foci  (±𝑐, 0)  (0, ±𝑐)  

  𝑐2  = 𝑎2 + 𝑏2  𝑐2  = 𝑎2 + 𝑏2  

              

 

 

  

  
𝑥 2 

9 
−   

𝑦 2 

16 
= 1   

𝑎   =   3 , 𝑏   =   4   

Vertices:  ( − 3 , 0 ) , ( 3 , 0 ) ,   Transverse axis:  2 ∙ 3 = 6   

Asymptotes :   𝑦 = − 4 / 3 𝑥 , 𝑦 = 4 / 3 𝑥 ,   

𝑐 2 =   ; c =  9+16 ± 5     
Foci  ( − 5 , 0 ) , ( 5 , 0 )   

  

y 2 

25 
−   

x 2 

9 
= 1   

𝑎   =   5 , 𝑏   =   3   

Vertices:  ( 0 , − 5 ) , ( 0 , 5 ) ,   Transverse axis:  2 ∙ 5 = 10   

Asymptotes:  𝑦 = − 5 / 3 𝑥 , 𝑦 = 5 / 3 𝑥 ,   

c 2 = 25 + 9 ; c =   ± 2 √ 10   

Foci  ( 0 , − 2 √ 10 ) , ( 0 , 2 √ 10 )   



  

  

  


