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Introduction to Conics

For this chapter, we are using the geometric definition:

A conic is a locus (collection) of points that satisfy a geometric property.

The geometric property varies, but is directly related to the focal points.

· 1 focal point: the distance from the focal point to the conic is always the same.


· 1 focal point and a directrix: the distance perpendicular from the directrix to the conic, then to the focal points, is always the same.


· 2 focal points: the distance from one focal point, to the conic, then to the second focal point, is always the same.

Types of Conics

First, imagine a plane and a cone. There are seven ways in which the plane can intersect the cone:

	1. 
	Circle
	The plane is horizontal, and intersects the sides of the cone above or below its point.



	2. 
	Ellipse
	The plane is not horizontal or vertical, and intersects the sides of the cone above or below its point.



	3. 
	Parabola
	The plane is not horizontal or vertical, and intersects a side and a base of the cone above or below its point.



	4. 
	Hyperbola
	The plane is not horizontal or vertical, and intersects the sides of the cone above and below its point.



	5. 
	Point
	The plane intersects the conic at its point.



	6. 
	Line
	The plane intersects the conic along one of its sides.



	7. 
	Two Intersecting Lines
	The plane intersects the conic along both of its sides.


The last three are known as degenerate conics.

	Horizontal Parabola
	
	Vertical Parabola
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	Sketching from the equation (in standard form)

	1. Calculate p
	[image: image3.bmp]

	2. Identify h and k
	[image: image4.bmp]

	3. Identify basic sketch
	[image: image5.bmp]

	4. Plot vertex (center)
	(h,k)

	5. Plot axis of symmetry
	Axis

	6. Plot directrix
	-p from vertex

	7. Plot focus
	+p from vertex

	8. Plot end points (co-vertices)
	(2p from focus along focal diameter

	9. Sketch graph
	[image: image6.bmp]

	
	

	Equation from sketch or information

	1. Identify basic formula.

	2. Find the value of p based on the given information.

	3. Substitute the value for p into the formula.

	

	Calculations
	Horizontal
	Vertical

	Standard Formula
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	Axis
	y=k
	x=h

	Directrix
	x=h-p
	y=k-p

	Vertex
	(h,k)
	(h,k)

	Focus
	(h+p,k)
	(h,k+p)

	End Points
	(h+p,k(2p)
	(h(2p,k+p)
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