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Cartesian Coordinates

Differential Element Formula Notes

Length di=dx-Z+dy-p+dz % Vector is tangential to line
Normal Area ds =dydz-x+dxdz-y+dxdy-Z Vector is normal to surface
Volume dv = dxdydz Scalar

Cylindrical Coordinates

Differential Element Formula Notes

Length

di=dp-p+pd-p+dz-2

Vector is tangential to line

Normal Area

ds = pdgdz- p+dpdz-p+ pdpdg-5  Vector is normal to surface

Volume

dav = pd pdédz

Scalar

Spherical Coordinates

Differential Formula

Notes

Element
Length di=dr-7+rd0-0+rsin0dg-¢ Vector is tangential to
line
Normal Area ds = > sin0d0dg -7 +rsin Odrd -0 + rdrd@-$ Vector is normal to
surface
Volume dv =r’sinOdrd0d¢ Scalar
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Cartesian: Differential Lengths

Z

dl=dxa.

Slide 5

< EMPossible

Cartesian: Differential Lengths

Z

dl=dxa, +dya,
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Cartesian: Differential Lengths

Z

dl=dxd +dya,+dza,

< EMPossible slide 7
Cartesian: Differential Areas
2 45 = dydsi,
X
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Cartesian: Differential Areas
T ds=dydza +dxdza,
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Cartesian: Differential Areas
T ds=dydza, +dxdza, + dxdya,

dxdyvg
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Cartesian: Differential Volume

| dv = dxdydz
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Cylindrical Coordinates

\\\\\\\

1/1/2021



X

S EMPossible

Cylindrical: Differential Lengths
= dl=dpa,
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Cylindrical: Differential Lengths
= dl=dpa,+pdda,
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Cylindrical: Differential Lengths
= dl=dpa,+pdpa,+dza.
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Cylindrical: Differential Areas
. ds=pdgdza,
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Cylindrical: Differential Areas
. d5 = pdgdza, +d pdza,

I dp
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Cylindrical: Differential Areas
z ds= pd¢dz&p +d pdza, + pd pdpa.
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Cylindrical: Differential Volume
dv = pd pdpdz
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Spherical Coordinates

\\\\\\\\

1/1/2021

10



Spherical: Differential Lengths
z di=dra
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Spherical: Differential Lengths

z dl=dra,

+rsinfdga,
) \ rsinddga,
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Spherical: Differential Lengths

z dl=dra,
+rdfa,
\ +rsinfdga,
. rsinfdga,
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Spherical: Differential Areas
- ds =’ sin 0dOdga.

\ #*sin 0d0dga,
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Spherical: Differential Areas

< ds =r’sin0d0dga,

+rsin@drdga,

\ r*sin @d0dga,
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Spherical: Differential Areas
4 ds =r’sin0d0dga,
+rsin @drdga,
\ oo, +rdrd0a,
rd@. _ N 7__‘7”7 EY /ardrd9&¢
\ rs'med/‘t’.-’/
“:\—f‘j:j—\\— - /—/—dﬂ. o
rsin@drdga,
Y
ﬁl EMPossible Slide 26

1/1/2021

13



Spherical: Differential Volume
z dv = r’ sin Odrd 0d ¢

rd@
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