
Math 259 Exam 1 formulas September 18, 2019

Basics: a = 〈a1, a2, a3〉 b = 〈b1, b2, b3〉 |a| =
√
a21 + a22 + a23

Dot products: projba =

(
a · b
|b|2

)
b scalba =

a · b
|b|

a · b = a1b1 + a2b2 + a3b3 = |a| |b| cos θ

Cross products: |a× b| = |a| |b| sin θ a× b =

∣∣∣∣∣∣
i j k
a1 a2 a3
b1 b2 b3

∣∣∣∣∣∣ a× b = 〈a2b3 − a3b2, a3b1 − a1b3, a1b2 − a2b1〉

Applications: W = F · d τ = r× F Arc Length: L =
∫ b
a |r

′(t)| dt

Unit tangent vector: T(t) =
r′(t)

|r′(t)|
Curvature: κ =

r′(t)× r′′(t)

|r′(t)|3


