Formulas

Distance between two points (z1, 41, 21) and (2, ya, 22):

d= /(22— 21)* + (g2 — 11)? + (22 — 21)?
The distance from a point (x1, 41, 21) to the plane ax + by + cz+d = 0 is

‘al‘l + by1 +cz1 + d‘

Va2 + b2+ c?

Scalar projection of v onto u:

D=

u-v
comp,(v) = W
Vector projection of v onto u:
) u-v
proju(v) = [
Vector equation of a line:
r(t) =rg+tv

Vector equation of a plane:
n-(r—ry) =0

Arc Length Formula from ¢ = a to t = b:

_ /ab (1)) dt

Arc Length Function for r(t) = (f(t), g(t), h(t)) starting at t = a:

/!r !dU—/\/ >2+(%)2du




Unit tangent vector for r(¢):

40
0]

Implicit Differentiation for F'(z,y, z(z,y)) = 0:

T(t)
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Gradient of f(z,y,2):
Vf(x>y7 Z) = <fx7fy?fz>

The directional derivative of f in the direction of u:

Dyf=Vf-u

The tangent plane to the surface z = f(z,y) at the point (zo, yo, 20) is

z— 20 = fa(o, yo) (& — 20) + fy (0, Y0) (Y — o)



