Coordinate Systems

Cartesian coordinates  (x, y,z)

Cylindrical coordinates (6, z)

Spherical coordinates  (7,¢,6)
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Basic vectors
i=(100) e, = icosO+jsin@ e, =icosgsin@+jsingsind+kcoso
i= (0,1,0) e, = -isin@+ jcos O e, =-isin@+jcos¢
k =(00,1) e. = k e, =icosgcosO+jsingcosO—ksin0

Line elements  dx,dy,dz

Differential areas

dA, = dydz
dd, = dxdz
dA4, = dxdy
Differential volume
dV = dxdydz
Arc length

ds? =dx’ + dy2 +dz’
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dr,rd0,dz

dA, = rd@dz
dA, = drdz
dA4. = rdOdr

dV = rdrd@dz

ds’ = dr’ +r’d6’ +dz’
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dr, rsin@deg, rdo

dA, = r’ sin@d¢dé
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d4, = rsin0d¢dr

dd, = pdgdp

dV = v’ sin@dpddr

ds’ = dr’ +v’ sin’ 0dg+r’do’
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