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Equation of an Ellipse (Standard Form)

2 r1 + r9 = 2a, wherery, ry are distances from any point P(z, y) on the ellipse to the two foci.
3 a® = b + ¢
c
4 Eccentricitye = — < 1
a
a 2
a
9] Equations of Directrices t = + o= + -
T = acost
6 Parametric Form ] where (0 < ¢ < 27)
y = bsint
General Form
7

Az? 4+ Bxy + Cy*> + Dz + Ey + F = 0, where B> — 4AC < 0
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General Form with Axes Parallel to the Coordinate Axes
8
Az’ + Cy* + Dz + Ey + F = 0, where AC > 0
Circumference L = 4aE(e),
9
where the function E is the complete elliptic integral of the second kind.
Approximate Formulas of the Circumference
10
L = n(1.5(a + b) — v/ab), L = 77‘/2((12 + 62).
11 S = mab
12 Equation of a Hyperbola (Standard Form)
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|ry — 79| = 2a, where 71, 75 are distances from any point P(x, y) on the hyperbola to the two

13 foci.
Equations of Asymptotes
14
y= + —=x
15 A2 =a+ b
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c
16 Eccentricitye = — > 1
a
a 2
a
17 Equations of Directrices z = =+ o= + -
Parametric Equation of the Right Branch of a Hyperbola
18 z = acosht
. where 0 <t < 27
y = bsin ht
19 General Form(Oletle2pi Az> + Bzy + Cy*> + Dz + Ey + F = 0, whereB?> — 4AC < 0
Asymptotic Form
2 2
e k e
20 Yy = —ory = — ,where k = —.
vy=g VT 4
In this case, the asymptotes have equations t = Oandy = 0
Equation of a Parabola (Standard Form)
21
y2 = 2px
General Form
22
Az’ + Bxy + Cy®> + Dz + Ey + F = 0, where B2 — 4AC = 0
— 2 —
y=az",p = (2a)
. . . p
Equation of the directrix y = — 3
23

Coordinates of the focus F’ (0, g)

Coordinates of the vertex M (0, 0)
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24

General Form, Axis Parallel to the y-axis
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Az? + Dz + Ey + F = 0 (AE nonzero), y = ax’> + bz + ¢, p =

2a°
. . . p
Equation of the directrix y = yy — 3
. p
coordinates of the focus F(mo, Yo + 5),
. b 9 4ac — b*
Coordinates of the vertex zp = — og Yo = aT; +bxy+ C = e
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