Question
Find the tangential and normal acceleration of a particle which moves on the
ellipse r = a cos wti + bsin wtj.

Answer
I = w(—asinwti + bcoswtj)
¥ = —w?(acoswti + bsinwtj) = —w’r

The tangent unit vector is in the direction of v
asin wti + b cos wtj
Therefore t = ( + J)
Va? + b?
The normal unit vector is orthogonal to t and given from the Serret-Frenet

dt
formulae: — = +kn

dt  dtdt At w CL
_ = —————(acoswti + bsinwtj)

ds  dsdt  ds Va2 + b2
dt
Therefore the unit vector parallel to s =u= \/a;‘w

The tangential component of acceleration is

a-t=—wr-t
—asinwti + bcoswtj

= —w?(acoswti+ bsinwtj) -

2 (0> = a?)

= w7

Va? + b?

The normal component of acceleration is

r a? cos?® wt + b? sin® wt

vaie ¢ va? + b?

a~n:—w2r-



