
Question

Use the results that ėr = φ̇eφ and ėφ = −φ̇er to show that in polar coor-
dinates the time derivative of the position vector of a particle, r = rer, is
ṙ = ṙer + rφ̇eφ

Answer

v =
d

dt
(rer) = ṙer + rėr = ṙer + rφ̇eφ
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