
Vector Calculus Formulas

Vector Identities

~A·( ~B×~C) = ~B·(~C× ~A) = ~C·( ~A× ~B)

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

( ~A× ~B)·(~C× ~D) = ( ~A·~C)( ~B· ~D)− ( ~A· ~D)( ~B·~C)

Differential Identities

~∇(fg) = g~∇f + f ~∇g
~∇·(f ~A) = ~A·~∇f + f ~∇· ~A
~∇×(f ~A) = ~∇f× ~A+ f ~∇× ~A
~∇( ~A· ~B) = ( ~A·~∇) ~B + ( ~B·~∇) ~A+ ~A×(~∇× ~B) + ~B×(~∇× ~A)

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

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

~∇×~∇f = 0
~∇·(~∇× ~A) = 0

~∇×(~∇× ~A) = ~∇(~∇· ~A)−∇2 ~A

Integral Identities∫
C

d~̀·~∇f = f(~rf )− f(~ri) (∂C = ~rf − ~ri)∫
S
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V

dτ ~∇f =
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d~a f∫
V

dτ ~∇× ~A =

∮
∂V

d~a× ~A



Coordinate Systems

(x, y, z) = (s cosφ, s sinφ, z) = (r sin θ cosφ, r sin θ sinφ, r cos θ)

Cartesian (−∞ < x, y, z <∞)

ds2 = dx2 + dy2 + dz2 dτ = dx dy dz δ(~r) = δ(x)δ(y)δ(z)

~A = x̂Ax + ŷAy + ẑAz d~̀ = x̂dx+ ŷdy + ẑdz ~r = x̂x+ ŷy + ẑz
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Cylindrical (0 ≤ s <∞ , 0 ≤ φ < 2π & φ ∼ φ+ 2π , −∞ < z <∞)

ds2 = ds2 + s2dφ2 + dz2 dτ = sds dφ dz δ(~r) =
1

s
δ(s)δ(φ)δ(z)

~A = ŝAs + φ̂Aφ + ẑAz d~̀ = ŝds+ φ̂sdφ+ ẑdz ~r = ŝs+ ẑz
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Spherical (0 ≤ r <∞ , 0 ≤ θ ≤ π , 0 ≤ φ < 2π & φ ∼ φ+ 2π)

ds2 = dr2 + r2dθ2 + r2 sin2 θdφ2 dτ = r2 sin θdr dθ dφ δ(~r) =
1

r2 sin θ
δ(r)δ(θ)δ(φ)

~A = r̂Ar + θ̂Aθ + φ̂Aφ d~̀ = r̂dr + θ̂rdθ + φ̂r sin θdφ ~r = r̂r
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