
FORMULAS:

lines & planes

r(t) = 〈x0 + at, y0 + bt, z0 + ct〉 r(t) = (1− t)r0 + tr1 a(x− x0) + b(y − y0) + c(z − z0) = 0

vector products parallelogram & parallelepiped

u · v = |u| |v| cos θ |u× v| = |u| |v| sin θ A = |a× b| V = |a · (b× c)|

curvature projections

κ =

∣∣∣∣dTds
∣∣∣∣ = |T′(t)|
|r′(t)|

=
|r′(t)× r′′(t)|
|r′(t)|3

projba =

(
a · b
|b|

)
b

|b|
compba =

a · b
|b|

directional derivative vector products

Dvf = ∇f · v

|v|
u× v =

∣∣∣∣∣∣
i j k
u1 u2 u3
v1 v2 v3

∣∣∣∣∣∣ = 〈u2v3 − u3v2,−(u1v3 − u3v1), u1v2 − u2v1〉
∇ = 〈 ∂

∂x ,
∂
∂y ,

∂
∂z 〉 u · v = u1v1 + u2v2 + u3v3

line integrals∫
C

f(x, y) ds =

∫ b

a
f(x(t), y(t))

√
(x′(t))2 + (y′(t))2 dt

∫
C

F · dr =

∫
C

F ·T ds =

∫ b

a
F(r(t)) · r′(t) dt

arc length, surface area & volume

L(C) =

∫
C

ds =

∫ b

a
||r′(t))|| dt A(S) =

∫∫
S

dS =

∫∫
D

√
f2x + f2y + 1 dA =

∫∫
D

|ru × rv| dA V (E) =

∫∫∫
E

dV

curl and divergence

curl F = ∇× F = 〈Ry −Qz,−(Rx − Pz), Qx − Py〉 div F = ∇ · F = Px +Qy +Rz

scalar surface integrals∫∫
S

f(x, y, z) dS =

∫∫
D

f(r(u, v)) |ru × rv| dA

vector surface integrals (flux)∫∫
S

F · dS =

∫∫
S

F · n dS =

∫∫
D

F · n |ru × rv| dA =

∫∫
D

F · (ru × rv) dA

n =
ru × rv
|ru × rv|

for a parametrized surface n =
v

|v|
where v = 〈−gx,−gy,1〉 for a surface z = g(x, y)

green’s theorem, circulation and flux forms∮
C

F · dr =

∮
C

P dx+Q dy =

∫∫
D

(Qx − Py) dA =

∫∫
D

(curl F) · k dA

∮
C

F · n ds =

∫∫
D

(Px +Qy) dA

stoke’s theorem divergence theorem∮
C

F · dr =

∫∫
S

curl F · dS =

∫∫
D

curl F · (ru × rv) dA

∫∫
S

F · dS =

∫∫∫
E

div F dV


