Calculus II Section 6-12: Cylindrical Coordinates

Question 8

A moving point has cylindrical coordinates r(t), 0(t), z(t). Derive its rectangular velocity and prove that its

speed satisfies )
5] =72 + 1202 + 22,
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Calculus II Section 6-12: Cylindrical Coordinates

Question 8 — Solution

Strategy Differentiate z = rcosf and y = rsin 6, then simplify the sum of squares.

Velocity _ _
T =1rcost —rfsinf, ¢y=rsinf+rfcos, 2z=2:.

Speed identity Expanding 42 4+ ¢ makes the cross terms cancel, while sin? 6 + cos? § = 1. Therefore
y g Y

||,UH2:3',;2_"_:92_’_22:7;2_’_74292_1_22 X

The radial, angular, and vertical velocity directions are mutually perpendicular.
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