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Appendix E Curvilinear Coordinate Systems

Cartesian Coordinates

80 =0xX+8yy+06z2

SA=8z0y%
+8y8zy
+6x0y7Z

OV =6x6z0y

X =scos@ =rsinfcosQ
y=ssin@ =rsinfsing

z=z=rcosb

Cylindrical Coordinates

00 =0s5+50¢p H+0z2

SA=5805z5
+6205Q
+5600s2

OV =585606z

VxF=(LF - F,)s
+(6(_1Fr _dris z)‘fb
+(+&(sF,) -+ L F)2

s=rsin@=x>+y’
Q= arctan(%)

z=rcosb

Spherical Coordinates

80 =6rF+ré00
+rsin0 86 ¢

SA=r"sinb 86 5pr
+rsin@8r 596
+r806r ¢

S8V =r*sin0 6rd0 8¢

VFeti(r)

+ rsi]nt) %(Sin(@) Fﬁ)

i —
rsinf g © @

+i(ss L F, - 2(rF,))0

sinf dp *r ar @

+H(&(rF)-5F)

r=\/x2+y2+z2 =5’ +7

2 2
0= arctan( Xy ): arctan('—;)
Z

Q= arctan(f) =

=sin0 s +cosf

X=cosps—sing ¢ §=cosQXx+sing y §=sin@ 7 +cos6 O F
y=sin@s+cosQ @ @=—sin@x+cosQy o= 0=cos0 5—sinb 2
2=% 2=32 z=cosO 7 —sin6 6 o=0
x=sinfcos@ r+cos cosp 6 —sinp 7 =sinf cos@ X+sin6 sing y+cos6 Z
y=sin@sing r +cosO sing 6 +cosp P 6 =cos6 cos@px+cosO singpy—sinb z
Z=cosO F—sinf 0 @=-sinpX+cospy



