Conics

Parabola
a > 0:0penUp
a < 0: Open down
y? = 4ax x? = 4ay (v —k)? = 4a(x — h) (x —h)? = 4a(y — k)
Major Axis Parallel to x-axis Parallel to y-axis Parallel to x-axis Parallel to y-axis
(Horizontal Axis) (Vertical Axis) (Horizontal Axis) (Vertical Axis)

Vertex (0,0) (0,0) (h, k) (h, k)
Focus (a,0) 0,a) (h+ak) (h,k +a)
Directrix xX=-a =—a x=h—a y=k—a
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Ellipse
If a under x, more wide than tall, if a under y, more tall than wide, and if a=b it’s a circle
a>b>0
p2 = g2 — 2
xZ 2 xZ 2 x_hz _k2 X—hz _kZ
;+2/_2=1 ﬁ+z_2=1 (a2)+(yb2)=1 (b2)+(3/az)=1
Major Axis Parallel to x-axis Parallel to y-axis Parallel to x-axis Parallel to y-axis
(Horizontal Axis) (Vertical Axis) (Horizontal Axis) (Vertical Axis)

Center (0,0) (0,0) (h, k) (h, k)
Vertices of Major Axis (£a,0) (0, xa) (htak) (hk+a)
Endpoints of minor axis (0, xb) (£b,0) (h,k £ b) (htb,k)
Foci (£¢,0) (0,%0) (h+c k) (hk£c)

Graphical
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Hyperbolas
If x is first, open left and right
If y is first open up and down

b2 = c2—q?
x? y? y: x* (x—h)? (-k?_ y—k? (x-h?_
P @ a a
Major Axis Parallel to x-axis Parallel to y-axis Parallel to x-axis Parallel to y-axis
(Horizontal Transverse Axis) (Vertical Transverse Axis) (Horizontal Transverse Axis) (Vertical Transverse Axis)
Center (0,0) (0,0) (h, k) (h, k)
Vertices (£a,0) (0, £a) (htak) (hk+a)
Foci (£c,0) (0, %c) (hxck) (h,k £ )
b a b a
Asymptotes y=+-x y=i5x y—k=4—(x—h) y—k:ig("”‘)
a a
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