Calculus IT Section 6-13: Spherical Coordinates

Question 9

A curve on the sphere p = R has constant polar angle ¢ = «, while § = ¢ varies from 0 to 27. Find a
rectangular parameterization and the exact length of the curve.
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Calculus IT Section 6-13: Spherical Coordinates

Question 9 — Solution

Strategy Convert the fixed spherical coordinates and recognize a horizontal circle.

z

Cjitude circle
/ '

Y

Parameterization

‘F(t) = (Rsinacost, Rsinasint, Rcosa) ‘, 0<t<2m.

Length Differentiation gives
|7 (t)|| = Rsina

|L=2rRsinal

Geometry The latitude circle has Euclidean radius Rsina and lies in the horizontal plane z = Rcos a.
At either pole, this radius and length are zero.

for 0 < a < 7. Hence
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