Discovering Parabolas

Definition

A set of points is a parabola if and only if

the distance from any point P on the parabola to a fixed point F, called the focus
equals

the distance from that point P to a fixed line [, called the directrix.
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Derivation
z—[h—p] = Viz—(h+p)P+y—k?>
(z—h+p)? = [z—h—p’+{y—k?>
x? — 2hx — 2hp + h% + 2px + p* = x? — 2hx + 2ph + B — 2px + p* + (y — k)%
dpx —4ph = (y — k)2

dp(e—h) = (y—k)*



