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Spherical Coordinates
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0<r<ow; 0<O<rx, 0<¢p<2rx
r, 6, and ¢ are not fixed unit vectors
x=rsin(0)cos(¢)

y=rsin(8)sin(¢)
z=rcos(0)

F =sin(@)cos(¢)X + sin(6)sin(g)y + cos(0)z
6 = cos(&)cos(¢)X + cos(8)sin(4)y —sin(0)z
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volume element: dz =r”sin(6)drdodg



Cylindrical Coordinates
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S and gZ are not fixed unit vectors, Z is a fixed unit vector
x=scos(¢) y=ssin(g) z=z

» volume element: dz =sds d¢ dz




Gradient in cylindrical coordinates
f(xyz)="1(s.4.2); s=s(xy), d=d(xY)
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the unit vectors are given above in terms of § and ¢
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but, ™ = a =0, Dbecause z is independent of x and y
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