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TABLE 1  Three Orthogonal Coordinate Systems
Coordinate Cartesian Cylindrical Spherical
system
Coordinate (x, ¥, 2) (p. @.2) (r, & @)
variables
Unit vectors s, Ay, A, ag ag a, A, Az A5

Unit vectors

a,*a,=a,*a, =a_*a.

A *a, =a,*a; =a.*a;

a,*a, =ag*as=azg*a;= 1

properties Ay *a, =a,*a; =a, *a; a,*a, =a,°a, —a,a. a,*a;=a,*a,=a;*a,= 0
a,xa,=a, a,xaz=a, A, XA, =ay
a,xa,=a, agxa.=a, Agxaz=a,
a.xa,=a, a,xa,=a, a,xa,=az

Dufferential dxa, +dya, +d-za; dpa, + pdga, +d-a, dra, +rdfas +rsinOdga,

length dl

Differential ds, =dydza, ds,= pdgdza, ds, =r"sinfdBdga,

surface areas ds, = dxdza, ds,=dpdza, ds, =rsin drdga,
ds. = dxdya. ds.= pdpdda. ds, =rdrdfa,

Differential dxdydz pod pd pdz r* sin Bdrd 8d ¢

volume dv

Vector (A) da,+4a,+4da. Aga,+da,+ 4d.a. Aa, + A+ Agay

Representation

Dot Product AB.+ A,B,+ 4.B. ApBo+ A3By+ A.B. A.B, + 4:Bs + 4;B;

A.B

Cross Product a, a, a a, a, a a, a; a,

AxB 4, A, A A, 4, A 4 A 4
B, B, B B, B, B. B, B, B,




TABLE 2

Summary of the Transformation between Coordmate Systems

Transformation Coordinate vanables Vector components
Cartesian to o= N +37 [4,] [cosg¢ sing O]
cylindrical _ o A, |=|—sing cosg 0
§ = tan™| — { | |
#=tan”| ) 4] [ o o 1]
Cylindrical to x = pcosg TA ] [cosg —smg 0][4]
Cartesian y= Pgm .!‘_-‘i- "'-1'. =| zin 5:5 Cos liﬁ 0 A.:i
=% | 4, | 0 0 1] 4, _|
Cartesian to ' 2 +J.z 4+ 22
spherical - i A | [sinfcosg sinfsing coséd |[4]
8 =cos™ = A, |=|cosfcosd cosPsing —sind | A |
o 4, —sin ¢ cos g 0 4]
: af ¥ T
¢ =tan”| — |
Spherical to x=rsin & cosg ! sin fcosg cosBeosg —sing |[ A ]
Cartesian = e S - - - - .
¥ =rsindsing | 4, sinfsing cosfsing cosg || A
z=rcosd | 4, cos & —sin & 0 41
Cylindrical to - HPJ + 2 (4] [sin@ 0 cos8] _.'I'_,_
spherical : ) A =|cos@ 0 —siné|f 4, |
— cos™] - | i
g =cos ey 4,110 1 o 4
p=¢
Slph_eric.al to o=rsind [4,] [sind cos8 04 ]
Cylmdrncal b= 4, |=| o 0 || 4, |
I=rcosf | A | |cos@ -—sind 0] 4|




