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A parabola is the set of points of equal distance from a given point and a given line.
The point is called the focus and the line is called the directrix.
EX 1
Plot several points which are equidistant from , the focus and , the directrix.
[image: On a square grid, a blue point near the center is labeled F (the focus). A horizontal purple line below it is labeled d (the directrix). Multiple faint concentric circles centered at F illustrate equal-distance measurements used to define a parabola.]


Vocabulary for Parabolas
Focus
Directrix
Axis of symmetry
Latus rectum (focal chord)

[image: An upward-opening purple parabola is drawn on a grid. A blue point inside the curve marks the focus, and a horizontal purple line beneath the vertex represents the directrix. Faint gray circles centered at the focus illustrate the 'equal distance to the focus and the directrix' property.]


We can develop a formula for the parabola.
Let  be any point on the parabola.
Let  be at  and the line  be at .
Standard Form of Parabolas with Vertex at 
[image: A blank set of four green x- and y-axes with arrowheads, crossing at the origin on a white background. No tick marks, gridlines, labels, or curves are shown.]

   
EX 2
Graph each of these.
2a)
 
2b)
 
[image: Square coordinate grid with dotted blue gridlines and bold green x- and y-axes through the center, each with arrowheads. No points or curves are plotted.]  [image: Square coordinate grid with dotted blue gridlines and bold green x- and y-axes through the center, each with arrowheads. No points or curves are plotted.]





Transformations of a Parabola









EX 3
Graph each of these. You may need to complete the square on one of them to put it in standard form.
3a)
 
3b)
 
[image: Square coordinate grid with dotted blue gridlines and bold green x- and y-axes through the center, each with arrowheads. No points or curves are plotted.]   [image: Square coordinate grid with dotted blue gridlines and bold green x- and y-axes through the center, each with arrowheads. No points or curves are plotted.]





EX 4
Find the equation of a parabola with the given information.
4a)
 directrix at , vertex at 
[image: Square coordinate grid with dotted blue gridlines and bold green x- and y-axes through the center, each with arrowheads. No points or curves are plotted.]
4b)
 vertex at (4,2), passing through (-3,-4) with axis parallel to the -axis.
[image: Square coordinate grid with dotted blue gridlines and bold green x- and y-axes through the center, each with arrowheads. No points or curves are plotted.]
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