Rectangular/Cartesian Coordinates (x, y,z)

dl =dxa +dya, +dza,

ds,=dydza, ds,=dxdza, ds,=dxdya,
dv=dxdydz
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Spherical Coordinates (,6,¢)
dl =dra,+rdfa,+rsinfdg a,
ds. =r’sinfdfdga,
ds,=rsin@drdga,
ds,=rdrdfda,
dv=r"sin@drd0dg
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Cartesian (x, y,z) <« Spherical (r, 6, ¢)

Point/variable conversions :

x=rsinfcos¢g _ X
reaxt+y 420 cosg = 2, 2
X +y
f=tan'L y =rsin@sing
x
; y
2 2 sm¢ =— .
NESES =
f=tan" YV z=rcosé x4yt sing
z
Vector conversions :

A=a.d +4,a,+a,4,=4a. +A4a,+A4.a,
a, =sinfcosg a, +sinfsing d, +cosb a,

4, =cosfcos¢g d, +cosfsing a, —sind a,
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Ay = A, cosOcosg+ A,cosOsing— A4, sind
Ay =—A sing+ A, cosg

Dot Products:
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a,+a, =sin@sing
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Cylindrical Coordinates (p,¢,z)

dl =dpa,+pdpa,+dza,

ds,=pdpdza,

dv=pdpdpdz
r=pa,+za, (Note
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ds,=dpdz a,

ds,=pdpdpa,
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Cartesian (r, y, z) < Cylindrical (p, ¢, 2)

Point/variable conversions :

p=Ax"+)’ X=pcos¢ cos¢:7x
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¢ = tan '(7j y=psing Sing = ———
X = +7
z=z z=z
Vector conversions :

A=a,4,+a,4,+Aa.=Aa,+4.a,+4.a,

a,=cosgd,-singa,
a,=sing a,+cos¢ d,
A, =4, cosg+ A, sing
Ay =—A sing+ 4, cos¢

a,=cos¢a +singa,

a,=-sing a +cosga,

a =a,

A, =4, cosgp—Asing
A, =A4,sing+ A4, cosg

A=A, A=A

Dot Products :

a.a,=cosg a,«a,=sing asa,=0
a.a,=-sing s, =cos¢ a.a,=0
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a,=sinfcos¢g a, +cosfcos¢g a,—sing a,

, =sin@sing a, +cosfsing d, +cos¢ d,



