ENGI 4430 7.Al1

Geometrical derivation of the Cartesian components of the spherical polar basis vectors

Vertical plane containing z-axis and radial vector r:
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P=(Ped)i + (Ped)] + (oK )k

T g’ The projection of ¢ in the direction of the z axis is
3 a obvious: the angle between  and K is @
rcosf > = fek =1x1xcos6=cosd

The angle between # and K is 0+%

| h R
& xyplane = 6k = 1><1xcos(9+%) = —sind
Equatorial plane (6 =0): The projection of # onto the equatorial plane is sin@ p

475 The component of siné@ p in the direction of the
sind o
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x axis is (sin@ p)«1 = (sin@x1)x1xcos ¢
i = fei =sindcosg
¥ Similarly fej=sin@sing
so that
X f =sindcosgi + sindsingj + cosOk

The projection of § onto the equatorial plane is coséd p

The components of this vector in the x and y directions are similar to those for siné p
It soon follows that

@ = cos@cosgi + cos@singj — sindk

¢3 has an angle of (¢+%) with the x axis, an angle of ¢ with the y axis

~

and is orthogonal to the zaxis = @i = cos($+%) = —sing, gej=cosg, $-k=0

= @ =-singi + cosgj
This reproduces the three rows of the coordinate conversion matrix on page 7.04:

sindcosg sindsing cosé
A = | cosdcosg cosdsing -—sind
—sing COS ¢ 0




