
Chapter 8 Conic Sections 
8.1 Ellipse 
Objectives:

• Define an ellipse

• Write the equation of an ellipse

• Identify characteristics of an ellipse

• Sketch the graph of an ellipse.


A conic section is formed when a plane intersects a right circular cone.  The four conic 
sections produced are the Ellipse, Circle, Hyperbola, and Parabola.


An ellipse is a closed figure that looks like a football with a. Line of symmetry along its 
center.  We will determine ellipses in terms of points and distances and their equations 
determined from the following definition…


Definition: Ellipse

Let  and  be points in the plane and  a number greater than the distance from  to .  
The ellipse with foci (or focus singular)  and   is the set of all points (Loci)  such that the 
sum of the distance from  to  and the distance from  to  is . 


The midpoint of the segment joining the foci  and  is the center of the ellipse.  The points 
where the line through the foci intercept the ellipse are vertices.  The line segment 
containing the vertices is the major axis.  The line segment through the center of the ellipse, 
perpendicular to the major axis is the minor axis and ends at the minor axis endpoints.


There is a special case of an ellipse, this is when the points   and  coincide.  When this 
occurs a circle is formed.


A B k A B
A B x

x A x B k

A B

A B



Standard Form Equation of an Ellipse

Horizontal Ellipse 

	 	 	 	 	 	 	 	 


Center is at the point 

Major Axis is horizontal and has vertices located at 

Length of Major Axis = 

Minor Axis is vertical and has endpoints located at 

Length of Minor Axis = 


Foci are always on the major axis and located at  where 

Distance between the foci = 


Vertical Ellipse  

	 	 	 	 	 	 	 	 


Center is at the point 

Major Axis is vertical and has vertices located at 

Length of Major Axis = 

Minor Axis is horizontal and has endpoints located at 

Length of Minor Axis = 


Foci are always on the major axis and located at  where 

Distance between the foci = 
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Commonalities of both Horizontal and Vertical Ellipses


1. The foci are within the ellipse

2. The major axis always contains the foci and is determined by the larger denominator.

3. The distance between the foci is 

4. The center of the ellipse is the midpoint of the vertices, midpoint of the minor axis 

endpoints, and the midpoint of the foci.

5. 

6. If the ellipse is centered at , the vertices and minor axis endpoints are the x and y 

intercepts.




Example 1

Verify that the graph of  is an ellipse.  Then identify all its 
characteristics.

https://youtu.be/m6GuQDvnhNM




Example 2

Graph the ellipse .  Identify all its characteristics.

https://youtu.be/BlIa8HKa5wk



Example 3

Find the equation of the ellipse that has vertices at  and foci at . Sketch 
the graph.

https://youtu.be/8uamyLDiSaQ




Example 4

Verify that the equation given represents an ellipse.  Identify all of its characteristics then use 
them to sketch the graph.


	 	 	 	 	 	 	 	 


https://youtu.be/GsYRlpIM9sg
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Example 5

Identify and sketch the graph of 

https://youtu.be/z-YuMhbxq0o





Example 6

Find the equation of an ellipse with center  where the endpoints of its major and 
minor axis are .  Find the coordinates of the foci.

https://youtu.be/f51tHx7o8mc


Applications of Ellipses

Elliptical surfaces have very interesting reflective properties.  A sound or light wave that 
passes through one focus and reflects off the ellipse will always pass through the other 
focus no matter which part of the ellipse it hits.  Many celestial bodies have elliptical orbits, 
including the planets and several comets which have the Sun as one focus.  The Moon and 
man made satellites all revolve around the Earth in elliptical orbits with the East as one of 
the foci.


Example 7

The Whispering Gallery at the Museum of Science and Industry in Chicago is elliptical in 
shape, with a parabolic dish at each focus.  The shape of the room in conjunction with the 
parabolic dishes can carry the quietest sound from one focus to the other.  The width of the 

ellipse is 13.5 feet with length  feet.  Assume that the ellipse is centered at the origin.  

Find its equation and locate the foci.

https://youtu.be/CqVFAjM5Qqk




Example 8

Earth’s orbit around the Sun is an ellipse that is almost a circle.  The Sun is a one focus, the 
major axis is 299,190,000 km in length with the minor axis has a length of 299,148,000 km.  
What are the minimum and maximum distances from the Earth to the Sun?

https://youtu.be/IsdcnKhnfsQ
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