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Lab:  Equation of Ellipse

Materials:  Graph paper, string, tape, pencil

Part I:  Making the Ellipse

· On a piece of graph paper pick two points that lie on a horizontal line.  Mark them F1 &  F2
· Fasten one end of your string to F1 and the other to F2 
· Draw an ellipse by holding the string taught using your pencil.

· Tape your string to the ellipse to illustrate your method.

Given what you have done here, give YOUR definition of an ellipse.

Now, check with your book and see you were close to the definition. Don’t erase your definition you wrote above!  Write the textbook definition below.

Definition of Ellipse:

**********************   Close your book then continue   *****************************

Part II:  Labeling your Ellipse

Pick any generic point on the ellipse and label it (x, y)

The center is the point in between the foci.  Mark it (h, k)

The major axis is through the center and foci the length of the ellipse. 

Label the length of half of the major axis (from the center to the side) a.

The minor axis is through center the width of the ellipse.  

Label the length of half of the minor axis (from the center to the side), b.

Label the distance from foci to center, c.

Part III:  Deriving the equation of an Ellipse.
Now, suppose that your ellipse is centered at (0,0).  Thus (h,k) is equal to (0,0).  

Fill the following chart using using a, b, c, x, y.

Write the coordinates of      F1: ________________   and  F2: _______________

	
	Expression

	Length from F1 to (x,y)


	

	Length from F2 to (x,y)


	

	Length of string


	


What is the relationship between a, b, and c?   Consider the situation in which (x,y) is directly above the center of the ellipse.  Draw a picture to help you find the solutions.

Use the expressions you have in the boxes above along with the definition of an ellipse to write an equation.  Simplify the equation (you will use the relationship you found between a, b, and c above).  Do your work on the back of this sheet.

Your final answer should end up being 
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Explain what the above answer represents in the space below:

Equation of Ellipse
Teacher Directions
Synopsis
Students make an ellipse using string and tape.  They discuss the definition of an ellipse as a locus of points.  Students learn the important aspects on an ellipse (center, major, minor axis). Students then derive the equation of an ellipse.
Main Standard
MA5.2     Students can take a geometric description of a conic section – for example, the locus of points whose sum of its distances from (1,0) and (-1, 0) is 6 – and derive a quadratic equation representing it.
Materials
Graph paper, string, tape, textbook
Copies, Equation of Ellipse
Teacher Directions
Important Note:  This activity works best if students have already done the Parabola as a Locus of Points Activity.

Put students in teams.  Pass out Equation of Ellipse.  You may want to model how to make their ellipse (the 4 bullets) for them.   

Push student teams to come up with THEIR OWN definition of ellipse using what they have done and incorporating the idea of locus of points.  This will be hard for them, but give them a chance to struggle and come up with an explanation.   The next part asks them to look in their book for the definition of an ellipse.  But they are not to look in their book until they have made up their own definition!!!
Part II works best if you talk them through it by reading each instruction out loud, stopping and giving them the opportunity to think about what they will mark, then check that they marked it correctly.  It is important that they all write these correctly as this should be the first time they are introduced to these definitions.

In filling out the box in Part III student teams may get stuck on finding the length of the string (turns out to be 2a).  You may want to do a demonstration with the string to show this relationship.  Then, finding the relationship between a, b, and c is challenging and may take some hints or class discussion.  

Warning:  The simplification of the ellipse is rather difficult (have to square both sides of the equation twice).   But of course it is a good challenge. You may want to assign it as an outside activity and give them a few days or assign it as a team project.

Name __________________________________  Date _______________ Period_______
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