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Identify the center, vertices, co-vertices and foci of each ellipse. Also graph the ellipse. 

 

1. 
(𝒙+𝟏)𝟐

𝟗
+

𝒚𝟐

𝟒𝟗
= 𝟏  

 
  

 

2. 
(𝒙+𝟒)𝟐

𝟗
+

(𝒚+𝟑)𝟐

𝟒
= 𝟏  

 
  

 

 

 

 

  

 

 



Name: _________________________________________________ Period: ___________ Date: ________________ 

Ellipses and Circles Assignment 

Copyright ©PreCalculusCoach.com                                      2  

Write an equation for each ellipse, given its characteristics. 

 

1. vertices (−𝟕, −𝟑), (𝟏𝟑, −𝟑) ; foci (−𝟓, −𝟑),  

(𝟏𝟏, −𝟑).  

 

 

2. vertices (𝟒, 𝟑), (𝟒, −𝟗) ; length of minor axis is 8. 
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Write an equation for a circle that satisfies the conditions given. Also graph the circle. 

 

1. center (𝟑, 𝟎), radius 2  

                                                     

2. Center (−𝟏, 𝟔), Diameter 6.  
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Answers 

Identify the center, vertices, co-vertices and foci of each ellipse. Also graph the ellipse. 

 

1. 
(𝒙+𝟏)𝟐

𝟗
+

𝒚𝟐

𝟒𝟗
= 𝟏  

 
 Comparing with general equation of ellipse,  

 

 → 𝒉 = −𝟏   ;    𝒌 = 𝟎   ;   𝒂 = 𝟕   ;    𝒃 = 𝟑   

 

 Ellipse is vertical, since 𝒂 is with 𝒚 − 𝒕𝒆𝒓𝒎.  

 

     𝒄 = √𝒂𝟐 − 𝒃𝟐 = √𝟕𝟐 − 𝟑𝟐 = √𝟒𝟎 

 

 Center (𝒉, 𝒌) = (−𝟏, 𝟎)  

 

 Vertices (𝒉, 𝒌 ± 𝒂) = (−𝟏, 𝟕) 𝒂𝒏𝒅 (−𝟏, −𝟕)  

 

 Co-vertices (𝒉 ± 𝒃, 𝒌) = (𝟐, 𝟎) 𝒂𝒏𝒅 (−𝟒, 𝟎)  

 

 Foci (𝒉, 𝒌 ± 𝒄) = (−𝟏, √𝟒𝟎) 𝒂𝒏𝒅 (−𝟏, −√𝟒𝟎) 

 

 Graph: 

            

2. 
(𝒙+𝟒)𝟐

𝟗
+

(𝒚+𝟑)𝟐

𝟒
= 𝟏  

 
 Comparing with general equation of ellipse,  

 

 → 𝒉 = −𝟒   ;    𝒌 = −𝟑   ;   𝒂 = 𝟑   ;    𝒃 = 𝟐   

 

 Ellipse is horizontal, since 𝒂 is with 𝒙 − 𝒕𝒆𝒓𝒎.  

 

     𝒄 = √𝒂𝟐 − 𝒃𝟐 = √𝟑𝟐 − 𝟐𝟐 = √𝟓 

 

 Center (𝒉, 𝒌) = (−𝟒, −𝟑)  

 

 Vertices (𝒉 ± 𝒂, 𝒌) = (−𝟏, −𝟑) 𝒂𝒏𝒅 (−𝟕, −𝟑)  

 

 Co-vertices (𝒉, 𝒌 ± 𝒃) = (−𝟒, −𝟏) 𝒂𝒏𝒅 (−𝟒, −𝟓)  

 

 Foci (𝒉 ± 𝒄, 𝒌) = (−𝟒 ± √𝟓, −𝟑) 

 

 Graph: 
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Write an equation for each ellipse, given its characteristics. 

 

1. vertices (−𝟕, −𝟑), (𝟏𝟑, −𝟑) ; foci (−𝟓, −𝟑),  

(𝟏𝟏, −𝟑).  

 

Because the 𝒚 − 𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆𝒔 of the vertices are 

the same, the major axis is horizontal.  

 

                  
(𝒙−𝒉)𝟐

𝒂𝟐 +
(𝒚−𝒌)𝟐

𝒃𝟐 = 𝟏  

 

Center is the midpoint of the segment between 

the vertices.  (
𝟏𝟑−𝟕

𝟐
,

−𝟑−𝟑

𝟐
) = (𝟑, −𝟑)  

 

Here 𝒉 = 𝟑, 𝒌 = −𝟑   

 

The distance between the vertices is equal to 𝟐𝒂.  

 𝟐𝒂 = 𝟐𝟎  →   𝒂 = 𝟏𝟎  →   𝒂𝟐 = 𝟏𝟎𝟎  
 

The distance between the foci is equal to 𝟐𝒄.  

𝟐𝒄 = 𝟏𝟔  → 𝒄 = 𝟖  →   𝒄𝟐 = 𝟔𝟒   
 

                  𝒄𝟐 = 𝒂𝟐 − 𝒃𝟐  

 

                  𝒃𝟐 = 𝟏𝟎𝟎 − 𝟔𝟒 = 𝟑𝟔   

 

The equation of ellipse is,  

 

             

                      
(𝒙−𝟑)𝟐

𝟏𝟎𝟎
+

(𝒚+𝟑)𝟐

𝟑𝟔
= 𝟏 

2. vertices (𝟒, 𝟑), (𝟒, −𝟗) ; length of minor axis is 8. 

 

 

Because the 𝒙 − 𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆𝒔 of the vertices are 

the same, the major axis is vertical.  

 

                  
(𝒙−𝒉)𝟐

𝒂𝟐 +
(𝒚−𝒌)𝟐

𝒃𝟐 = 𝟏  

 

Center is the midpoint of the segment between the 

vertices.  (
𝟒+𝟒

𝟐
,

−𝟗+𝟑

𝟐
) = (𝟒, −𝟑)  

 

Here 𝒉 = 𝟒, 𝒌 = −𝟑   

 

The distance between the vertices is equal to 𝟐𝒂.  

 𝟐𝒂 = 𝟏𝟐  →   𝒂 = 𝟔  →   𝒂𝟐 = 𝟑𝟔  
 

The length of minor axis is 𝟐𝒃 = 𝟖 → 𝒃 = 𝟒.  

 

 →   𝒃𝟐 = 𝟏𝟔   
 

                   

The equation of ellipse is,  

 

             

                      
(𝒙−𝟒)𝟐

𝟏𝟔
+

(𝒚+𝟑)𝟐

𝟑𝟔
= 𝟏 
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Write an equation for a circle that satisfies the conditions given. Also graph the circle. 

 

1. center (𝟑, 𝟎), radius 2  

 

  The equation of circle is,  

 

             (𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓𝟐  

 

  Here 𝒉 = 𝟑,  𝒌 = 𝟎 , 𝒓 = 𝟐 

 

  →     (𝒙 − 𝟑)𝟐 + 𝒚𝟐 = 𝟒  

 

  Graph:  

                 

                                                             

2. Center (−𝟏, 𝟔), Diameter 6.  

 

  The equation of circle is,  

 

             (𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓𝟐  

 

  Here 𝒉 = −𝟏,  𝒌 = 𝟔  ;  𝒓 =
𝒅

𝟐
=

𝟔

𝟐
= 𝟑 

 

  →     (𝒙 + 𝟏)𝟐 + (𝒚 − 𝟔)𝟐 = 𝟗  

 

  Graph:  

     

            

  

 


