Velocity and Acceleration in Polar Coordinates Handout

1. On the figure below, draw § and ngﬁ at P.

2. Find %é and %q@ in terms of § and ¢.
Solution First use the figure below to write § and QAﬁ in terms of £ and y which do not
change with position or time by drawing the four basis vectors all at point P and reading off
the coefficients of § and ¢. (See also the online manipulable graphic version of this figure.)
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https://books.physics.oregonstate.edu/GMM/pbasis.html
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Then differentiate, using the fact that £ and g are constant. Reinterpret the answers using the
formulas for 7 and ¢.

§= —Sin¢q5£+cos¢gzlﬁgj
= ¢ (—singi +cosgq)
=09

¢é= —CcoSP O —sing oy
=¢(—cospi —singq)
= —¢3

3. Find @ in terms of § and ¢.

Solution

For more details, please see these lecture notes.


https://paradigms.oregonstate.edu/activity/639/pdf/

