
Some Formulas

• compu(v) =
u · v
|u |

, proju(v) =
u · v
|u |2

u, D =
|ax0 + by0 + cz0 + d|√

a2 + b2 + c2

•
∫∫

S

F · dS =

∫∫
S

F · n dS =

∫∫
D

F · (ru × rv)dA,

∫∫
D

(
∂Q

∂x
− ∂P

∂y

)
dA =

∫
C

Pdx+Qdy

•
∫∫

S

curlF · dS =

∫
C

F · dr,
∫∫∫

E

divFdV =

∫∫
S

F · dS

• L =

∫ b

a

√
(dx/dt)2 + (dy/dt)2 + (dz/dt)2 dt

For spherical coordinates (ρ, θ, φ) with 0 ≤ θ ≤ 2π, 0 ≤ φ ≤ π:

• dV = ρ2 sinφ dρ dφ dθ ,

• For r(φ, θ) = a sinφ cos θ i+ a sinφ sin θ j+ a cosφk :

rφ × rθ = a2 sin2 φ cos θ i+ a2 sin2 φ sin θ j+ a2 sinφ cosφk

Trig Identities

• sin2 θ + cos2 θ = 1, tan2 θ + 1 = sec2 θ, cot2 θ + 1 = csc2 θ

• sin(2θ) = 2 sin θ cos θ

• sin2 θ = 1
2
(1− cos(2θ)), cos2 θ = 1

2
(1 + cos(2θ))

• sin(a+ b) = sin(a) cos(b) + cos(a) sin(b), sin(a− b) = sin(a) cos(b)− cos(a) sin(b)

• cos(a+ b) = cos(a) cos(b)− sin(a) sin(b), cos(a− b) = cos(a) cos(b) + sin(a) sin(b)

• sin(a) cos(b) = 1
2
[sin(a− b) + sin(a+ b)]

• sin(a) sin(b) = 1
2
[cos(a− b)− cos(a+ b)]

• cos(a) cos(b) = 1
2
[cos(a− b) + cos(a+ b)]
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