
Spherical coordinates (r, θ, ϕ) ∈ R+
0 × [0, π]× [0, 2π)

x = r sin(θ) cos(ϕ), y = r sin(θ) sin(ϕ), z = r cos(θ)

r̂ = sin(θ) cos(ϕ)x̂+ sin(θ) sin(ϕ)ŷ + cos(θ)ẑ

θ̂ = cos(θ) cos(ϕ)x̂+ cos(θ) sin(ϕ)ŷ − sin(θ)ẑ

ϕ̂ = − sin(ϕ)x̂+ cos(ϕ)ŷ
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Cylindrical coordinates (s, ϕ, z) ∈ R+
0 × [0, 2π)× R

x = s cos(ϕ), y = s sin(ϕ), z = z

ŝ = cos(ϕ)x̂+ sin(ϕ)ŷ

ϕ̂ = − sin(ϕ)x̂+ cos(ϕ)ŷ

ẑ = ẑ
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General
Identities:

∇(fg) = f∇g + g∇f

∇(A ·B) = A× (∇×B) +B× (∇×A) + (A · ∇)B+ (A · ∇)A

∇ · (fA) = f(∇ ·A) +A · (∇f)

∇ · (A×B) = B · (∇×A)−A · (∇×B)

∇× (fA) = f(∇×A)−A× (∇f)

∇× (A×B) = (B · ∇)A− (A · ∇)B+A(∇ ·B)−B(∇ ·A)

Fundamental theorems: ∫ b
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