Answer on Question #46381, Engineering, Other

Task: Show that the curvilinear coordinate system defined by the following equations is
orthogonal:

X = UV COS ¢;
y =uvsing;
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Solution:

X uv Ccos ¢
r=|y|=|uvsing
Z (u2_v2)

2

Derivatives of the radius vector:

X, Vv COS ¢ X, ucos ¢ X, —uvsing

r,=|Y, |=|Vsing [T, =]y, |=|using [;T,=|Yy, |=|Vvucos¢

Z, u z, -V Z, 0

Scalar products:

F,-T, =uvcos’ p+uvsin®g—uv =0

e

F o 2 - 2 .- _
T, =—Uv° cosgsing+uv-singpcosg =0

¥

= 2 . 2 . _
-F, =—-u’vcospsing +u’vsingcos =0

It means that T,,T,,r, can be chosen as a basis and these vectors are orthogonal.
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