| think you'll find this useful

Cylindrical Coordinates

Spherical Coordinates

A=AS+A H+A2

A=AFf+AH+A G
F =sin(0)cos(¢)X +sin(0)sin(p)y +cos(0)z S=cos(p)X+sin(y)y
0 = cos(8)cos(ip) X +cos(8)sin(p)y —sin(0)2 $=-sin(p)X +cos(¢p)y
$=-sin(p)X+cos(p)y z2=2
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2 =cos(0)Ff —sin(0)0
2, x =rsin(6)cos(yp) 2 X =5cos(yp)
g y =rsin(0)sin(yp) 5/' y =ssin(y)
<5 7 z=rcos(0) P 4 z=2

dA =r?sin(6)dodf

dA = sdydsz

dr =r?sin(0)drdodey
[r:0— +00],[6:0 - 7],[¢:0— 2x]

drt =sdsdpdz
[5:0 = +oo],[¢:0 = 27],[Z: —00 — +oo]

d1 = drf +rded +rsin(6)ded

dl =ds$ +sdod +dzz
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Fundamental Theorems

Gradients: if dT=(VT)ed| then j(VT) odl =T(b)-T(a)

Corollaries:

j)'WT)-dT is path independant from a to b and <j‘>(§T)o

path
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dl =0

volume

Divergences: (Gauss’s, Green’s or Divergence theorem)
[ (veV)dr= ¢ VedA

A is the area bounding the surface.

surface

surface

Curls: (Stokes’ Theorem)
[ (VxV)edA= ¢ Vedi
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