
MATH 210 Formulas, part 1

Orthogonal Projection of u onto v

projvu = |u| cos θ

(
v

|v|

)
=

(u · v
v · v

)
v

Scalar component of u in the direction of v

scalvu = |u| cos θ =
u · v
|v|

Equation of the line passing through (x0, y0, z0) parallel to v = 〈a, b, c〉

r(t) = 〈x0, y0, z0〉 + t 〈a, b, c〉

Arc Length of r(t) = 〈f(t), g(t), h(t)〉 for a ≤ t ≤ b∫ b

a

√
f ′(t)2 + g′(t)2 + h′(t)2 dt

Unit tangent vector, curvature, and principal unit normal vector of r(t)

T(t) =
r′(t)

|r′(t)|
κ(t) =

|T′(t)|
|r′(t)|

N(t) =
T′(t)

|T′(t)|

Normal and tangential components of acceleration for r(t)

aN = κ|v|2 =
|a× v|
|v|

aT =
a · v
|v|

Plane containing point (x0, y0, z0) with normal vector n = 〈a, b, c〉

a(x − x0) + b(y − y0) + c(z − z0) = 0
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