Math 230: Lecture 1

Conic Sections: Fundamental Forms
Firstly, what is a cone?

The easiest answer is the incline a wire about its middle and let it acquire an angular momentum about its z-axis. I’ve provided a simulation of the generation of a cone … actually a double cone which is really what we need here.
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Parabola
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Rotate the picture now: [image: image5.png]LP
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(you might want a further rotation to make x positive)

Suppose the vertex of the parabola is a distance p from the directrix. Further, suppose that the point on the curve is at an altitude y from the vertex which, for convenience we’ll locate at y=0. Then the distance d2 is given by:
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The distance d1 is given by:
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The parabola then is defined by:
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Ellipses

Ellipse
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For a point P on the ellipse, we have:


[image: image12.wmf]F'PFP2a <- this is the constant appropri

ately lettered.

+=

 Let’s align the ellipse along the x-axis so that the foci have zero for their y-coordinate. Let’s also arrange the ellipse so that the origin is exactly in the center of the ellipse. Let c be the distance from this center to a focus, F.
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Your text has a more convincing argument for this on page 536 and a nicer picture.

If you pin a string of length 2a to the foci and then trace around the locus of points keeping the string tight, you’ll sketch out the ellipse. The length of the string must be 2a since the distance from a center to the edge is a, and then you need to come back (a bit of a fudge here that I’ll let you, the students think through).  Hint: What if it were a circle which is a special case of an ellipse.

Then, for the point b we have:
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a and b are called the semimajor axis and semiminor axis respectively. The ration c/a is the eccentricity of the ellipse and is denoted by:
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We can find a simple equation for the ellipse from:
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The 2a of course comes from the length of the string. This is the total distance along the major axis of the ellipse from one end to the other.

To get the standard equation of the ellipse, we do the following operations:
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You will probably want to investigate the details of this contained on page 537 of your text.
We will associate a with the longest axis and b with the shortest axis. The coordinates of the foci are given by c. The distance a focus is from the edge of the ellipse is a-c. And the eccentricity is as we have defined before.
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