Equations of Ellipses

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

Equations of ellipses are not included in the New York State core curriculum.
Big Idea: 

The equation of a circle with radius r and center at the origin (0,0) is:  
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NOTE the similarity of the equation of a circle to the Pythagorean theorem:
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Note also that the coefficients of 
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 and 
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 are equal to 1.

The equation of an ellipse with radius r and center at the origin (0,0) is:  
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NOTE the similarity of the equation of an ellipse to the equation of a circle.  There are two primary differences between equations of circles and ellipses:

· In an ellipse, the coefficients of 
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 must not be the same.  

· In a circle, the radius is expressed as a squared variable, whereas in an ellipse, c is a constant with an exponent of 1.

The x and y intercepts of an equation of an ellipse can be found using a table of values.  For example:
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NOTE that in this form of the equation of an ellipse, the square roots of a are the y-intercepts and the square roots of b are the x-intercepts.

An alternative equation of an ellipse is:  
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, where 
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 are the x-intercepts and 
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 are the y-intercepts.  

NOTE:  There are some very important differences in these two forms of the equation of an ellipse.

· In the first form, the square roots of b are the x-intercepts

· In the second form, the square roots of a are the x-intercepts.

· In the first form, the square roots of a are the y-intercepts

· In the second form, the square roots of b are the x-intercepts.

HINT:  To avoid confusion, use a table of values to find the x and y intercepts.

Example:  
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 is the same ellipse as 
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.  It has x-intercepts of 
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 and y-intercepts of 
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.  The equivalence of these two equations is shown in the following proof.
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Modeling:

Sample Regents Math B Problem

	A commercial artist plans to include an ellipse in a design and wants the length of the horizontal axis to equal 10 and the length of the vertical axis to equal 6. Which equation could represent this ellipse?
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One Solution

	If the horizontal axis is to have a length of 10, the x-axis intercepts would be 
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.

If the vertical axis is to have a length of 6, the y-axis intercepts would be 
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Use the alternative form of the equation of an ellipse, which is 
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.

The value of a is 
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 and the value of b is 
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.  Therefore, 
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This doesn’t look like any of the alternatives, so change the form of the equation. 
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This new form of the equation is identical to response choice #1.


Graphing Ellipses on a TI-83+ graphing calculator.  Ellipses are not functions.  They fail the vertical line test.  To graph an ellipse, isolate y and then enter two functions in the 
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 feature.  For example:

	STEP 1. 

To graph 
[image: image33.wmf]22

9436

xy

+=

, first solve for y
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	STEP 2.

Enter two functions in your graphing calculator.
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	STEP 3.

Set your 
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feature to 
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.  The graph looks like this:

[image: image38.png]



You can adjust the window settings and also access the table of values.


Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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