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The following useful information will appear on the exam:

∇ (f g) = f∇g + g∇f, ∇ · (fA) = A ·∇f + f∇ ·A

∇ · (A×B) = B ·∇×A−A ·∇×B, ∇× (fA) = (∇f)×A + f∇×A.

∇× (∇×A) =∇ (∇ ·A)−∇2A.

Cylindrical Coordinates r(ρ, φ, z) Spherical Coordinatesr(r, θ, φ)

r = ρ(cosφ î+ sinφ ĵ) + z k̂ r = r(sin θ cosφ î+ sin θ sinφ ĵ + cos θ k̂)

r̂ = cosφ î+ sinφ ĵ + k̂ r̂ = sin θ cosφ î+ sin θ sinφ ĵ + cos θ k̂

dr = dρ ρ̂+ ρ dφ φ̂+ dz k̂ dr = dr r̂ + r dθ θ̂ + r sin θ dφ φ̂

dV = ρ dρ dφ dz dV = r2 sin θ dr dθ dφ

dA = ρ̂ ρ dzdφ+ k̂ ρ dρdφ+ φ̂ dρdz dA = r2 sin θ dθ dφ r̂ + r sin θ dr dφ θ̂ + r dr dθ φ̂
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Fourier Series for a functionf(x) with periodL:

f(x) =
a0

2
+
∞∑
n=1

an cos
(

2nπx
L

)
+
∞∑
n=1

bn sin
(

2nπx
L

)

an =
2
L

∫ L/2

−L/2
f(x) cos

(
2nπx
L

)
dx, bn =

2
L

∫ L/2

−L/2
f(x) sin

(
2nπx
L

)
dx.

1


