
1 Gradient, Divergence, Curl, and Laplacian

1.1 Cartesian Coordinates (x, y, z)
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ây +

∂V

∂z
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1.2 Cylindrical Coordinates (ρ, φ, z)
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1.3 Spherical Coordinates (r, θ, φ)
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2 Useful Vector Identities

~A · ( ~B × ~C) = ~B · ( ~C × ~A) = ~C · ( ~A× ~B) (13)
~A× ( ~B × ~C) = ~B( ~A · ~C)− ~C( ~A · ~B) (14)

( ~A× ~B) · (~C × ~D) = ( ~A · ~C)( ~B · ~D)− ( ~A · ~D)( ~B · ~C) (15)
∇(ψV ) = ψ∇V + V∇ψ (16)

∇ · (ψ ~A) = ∇ψ · ~A + ψ∇ · ~A (17)

∇× (ψ ~A) = ∇ψ × ~A + ψ∇× ~A (18)

∇ · ( ~A× ~B) = ~B · (∇× ~A)− ~A · (∇× ~B) (19)

∇× ( ~A× ~B) = ~A(∇ · ~B)− ~B(∇ · ~A) + ( ~B · ∇) ~A− ( ~A · ∇) ~B (20)

∇( ~A · ~B) = ( ~A · ∇) ~B + ( ~B · ∇) ~A + ~A× (∇× ~B) + ~B × (∇× ~A) (21)
∇×∇V = 0 (22)

∇ · (∇× ~A) = 0 (23)

∇×∇× ~A = ∇(∇ · ~A)−∇2 ~A (24)y
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∇2(ψV ) = ψ∇2V + V∇2ψ + 2∇V · ∇ψ (36)

The Taylor series expansion of a function ψ(~r) is:
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