
I think you’ll find this useful 2016

Spherical Coordinates Cylindrical Coordinates
A⃗=Ar r̂+Aθθ̂+Aϕ ϕ̂ A⃗=Asŝ+Aϕ ϕ̂+Az ẑ

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
x̂=sin(θ)cos(ϕ) r̂+cos(θ)cos(ϕ)θ̂−sin(ϕ)ϕ̂

ŷ=sin(θ)sin(ϕ) r̂+cos(θ)sin(ϕ)θ̂+cos(ϕ)ϕ̂

ẑ=cos(θ) r̂−sin(θ) θ̂

ŝ=cos(ϕ) x̂+sin(ϕ) ŷ
ϕ̂=−sin(ϕ)x̂+cos(ϕ) ŷ

ẑ= ẑ
⇒ ŷ=ŝsin(ϕ)+ϕ̂cos(ϕ)
x̂= ŝcos(ϕ)−ϕ̂sin(ϕ)

ẑ=ẑ
x=r sin(θ)cos(ϕ)

y=r sin(θ)sin(ϕ)

z=r cos(θ)

x=scos(ϕ)

y=ssin(ϕ)

z=z

dA⃗=r2sin(θ)dθdϕ r̂ d A⃗=sdϕdsẑ
d τ=r2sin(θ)dr dθ dϕ

[r :0 →+∞] ,[θ:0→π ], [ϕ:0→2π]

d τ=sds dϕ dz
[s:0 →+∞],[ϕ :0→2π],[z:−∞→+∞]

d l⃗=dr r̂+rdθθ̂+r sin(θ)dϕ ϕ̂ d l⃗=dsx̂+sdϕ ϕ̂+dzẑ
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Fundamental Theorems
Gradients: if 

dT=(∇⃗ T )⋅dL⃗  then ∮
a

path

b

(∇⃗ T )⋅dL⃗=T (b)−T (a)

Corollaries:

∮
a

b

(∇⃗ T )⋅dL⃗  is path independant from a to b   and   ∮
closed path

(∇⃗ T )⋅dL⃗=0  

Divergences: (Gauss’s, Green’s or Divergence theorem)

∰
volume

(∇⃗⋅V⃗ )d τ= ∯
surface

V⃗⋅dA⃗ A is the area bounding the surface.

Curls: (Stokes’ Theorem)

∯
surface

(∇⃗ ⨯V⃗ )⋅dA⃗= ∮
path

V⃗⋅dL⃗ (path L bounds area A)

 A right handed coordinate system obeys: x̂⨯ ŷ=ẑ
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