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Lab:  Parabola as a Locus of Points

The following is a parabola with the focus, the directrix, and the vertex marked.
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Mark three points on the parabola and fill out the following chart. One point has been given to you on the graph.  Use your ruler to find the distance.

	Point
	Distance to focus
	Directed distance to directrix

	
	
	

	
	
	

	
	
	

	
	
	


What do you notice about this set of points?

We can define the parabola to be a “locus of points”  - a set of infinite set of points that follow a rule.  Using what you did above, what rule would you say the locus of points follows?

Look in your book and write down the definition that they give for the parabola (hopefully your definition on the previous page was close)


Close your book.  You are now going to derive the general equation of a parabola with a horizontal directrix using this definition.

Suppose you had the generic parabola with vertex (h,k) and a horizontal directrix of the x-axis as shown below.
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vertex (h,k)

(x, y)

focus


Suppose the distance from the focus and the vertex (h,k)  is ‘p’.  Label the distance p on your drawing.

Write the following in terms of (h,k) and p.

Coordinates of the focus:______________

Equation of the directrix:____________________

Now, look at the generic point on the parabola marked (x,y) and fill in the following chart with algebraic expressions using the variables h, k, p, x, and y.

	Point
	Distance to focus
	Directed distance to directrix

	(x,y)


	
	


Use the table and the definition of a parabola to write an equation.

Your equation (with some work) will simplify very nicely.  Simplify your equation 

(hint:  your equation will look like the first equation given in your book)

Write your final equation here:  ________________________________________________

Explain what the letters in your equation mean:

Parabola as a Locus of Points
Teacher Directions
Synopsis
Students explore the geometric definition of the parabola by measuring.  Students then derive the equation of a parabola using algebraic expressions formed using the definition.
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
Rulers, textbooks, colored pencils (optional)
Copies, Parabola as a Locus of Points.
Teacher Directions
Put students in teams.  Pass out Parabola as a Locus of Points.   You may want to do a point together as a class to make sure the students understand what they are measuring.  You probably will have to remind them that the “directed distance” is the measurement of the segment containing the chosen point and perpendicular to the directrix.  Then have student teams pick 3 other points and repeat the procedure.  They should notice that the distances equal. 

Push student teams to come up with THEIR OWN definition of a parabola 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.   Have student teams share their definition.  

The next page asks them to look in their book for the geometric definition of the parabola.  But they are not to look in their book until they have made up their own definition!!!  Once they have the definition, it is time to use algebra to derive the definition.  Filling in the box on the bottom of the page is challenging, but the skills they synthesize to do it is well worth the effort.  Here are a few pointers on how to help the groups along:

-When students find the distance to focus, you may have do a mini review or give a hint that they have to use the distance formula

-When students find the directed distance to the directrix, it is so easy that it is hard.  It is just the difference in the y coordinates since there is no movement along the x-axis. 

-Be careful that they correctly use parenthesis where needed so as to get their signs correct.

On the last page, the students teams are asked to derive the equation of the parabola by equating the expressions written in the box at the bottom of the previous page.  This is challenging, but doable.  You may want to assign this as an extended homework and give them a few days to complete it.  Try to avoid doing it for them as the algebra skills needed to simplify the problem make for good exercise.

Name _____________________________________  Date____________ Period _______





Important:�Do not measure with your ruler to answer the questions below.  You are to answer using algebraic expressions!
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