Answer on Question #40054 — Math - Other
Assignment

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

Xx=uvcos(a)

y=uvsin(a)

z=1/2(ur2-v"2)

note here a stands for alpha

Solution
uvcos(a)
o x uvsin(a)
r = y = 1
2 \5-v?)

Derivatives of the radius vector:

Xu vecos(a) Xy ucos(a) Xa —uvsin(a)
T, = (Yu) = (vsin(a));ﬁ = <3’v> = <usin(a)>;7’_a) = (3’a> = < uvcos(a) );
Zy u Zy -V Zg 0

Scalar products:

7,7, = uvcos?(a) + uvsin?(a) —uv =0

Ty " Tw = —uv?cos(a)sin(a) + uvicos(a)sin(a) = 0
T, - T = —u?vcos(a)sin(a) + u?vcos(a)sin(a) = 0

It means that 7;;, 7, and 7, can be chosen as a basis and these vectors are orthogonal.
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