
Nabla operations

Cartesian coordinates (x,y, z)
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Cylindrical coordinates (r ,φ, z)
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Spherical coordinates (R, θ,φ)
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Coordinate transformations

Cartesian ↔ Cylindrical

x = r cosφ, y = r sinφ, z = z

r =
√
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Cartesian ↔ Spherical

x = R sinθ cosφ, y = R sinθ sinφ, z = R cosθ
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Cylindrical ↔ Spherical

r = R sinθ, φ = φ, z = R cosθ

R =
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Other useful formulas

Cartesian coordinates

d` = ax dx + ay dy + az dz

dsx = dy dz
dsy = dx dz
dsz = dx dy
dv = dx dy dz

Cylindrical coordinates

d` = ar dr + aφr dφ+ az dz

dsr = r dφdz
dsφ = dr dz
dsz = r dr dφ
dv = r dr dφdz

Spherical coordinates

d` = aR dR + aθRdθ + aφR sinθ dφ

dsR = R2 sinθ dθ dφ

dsθ = R sinθ dRdφ

dsφ = RdRdθ

dv = R2 sinθ dRdθdφ

Divergence theorem
∫
V
∇ ·Adv =
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Stokes’ theorem
∫
S
(∇×A) · ds =
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C

A · d`

Constants

c = 299 792 458
m
s

µ0 = 4π × 10−7 Vs
Am

≈ 1.257× 10−6 H
m

ε0 =
1
µ0 c2

≈ 8.854× 10−12 As
Vm

(
= F

m

)
e ≈ 1.602× 10−19 C


