Functions and Modeling

Handout


Exploration: Conic Sections

1. Use the definition of a parabola to derive a formula for the equation of a parabola.  Make (0,p) the focus and y = -p the directrix.  What point is the vertex?


2. Now derive the formula for a parabola with the vertex at (a,b) instead of the origin.  Is there an easy way to do this once you have the answer to part a)?


3. Suppose an ellipse has foci (c,0) and (-c,0).  Let (a,0) be the point on the ellipse with the largest x-coordinate and (0,b) be the point on the ellipse with the largest y-coordinate.  Draw a picture and show that the constant in the definition of an ellipse is 2a.  Determine a formula that relates the values of a, b, and c.


4. Derive a formula for an equation of an ellipse with foci (c,0) and (-c,0).  In your final answer, eliminate all appearances of c and replace them with a and b.


5. Suppose a hyperbola has foci (c,0) and (-c,0).  Let (a,0) be the point on the hyperbola with the smallest positive x-coordinate.  Draw a picture and show that the constant in the definition of hyperbola is 2a.   Derive a formula for an equation of a hyperbola with foci (c,0) and (-c,0).  It may simplify your answer to let b be a positive number satisfying a2 + b2 = c2.


6. Is a circle an ellipse?  Why or why not?
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