Question

Express the basis vectors e, and e, of polar coordinates the time derivative
of the basis vectors of Cartesian coordinates i and j. Suppose that e, and e,
depend on time. Show that

(a) € = Q.beé
(b) é¢> = _Q.ﬁer
Answer
J
€y

e, = 1icos¢+jsing
e, = —icos(g—qb)+jcos¢
= —ising+ jcoso
e, = %(icosqﬁ—l—jsingb) = $(—isin ¢ + jcos ¢) = (be¢
€y = Z(—isin¢+jcos o) = é(—icos¢ —jsing) = — e,



