Question

A particle with position vector r relative to an origin O, rotates with an-
gular velocity w about an axis through O. Show that the magnitude of the
centripetal acceleration of the particle, w x( w xr), is w?d, where d is the
perpendicular distance of the particle from the axis of rotation.

Answer

Now r = Aw + d where w, d are perpendicular. = w-d =0
Therefore r - w = M? +d - w = \w?

1
Therefore r = — (r - w)w +d
w

Centripetal acceleration = w X (w X r)
1
= (wx(Qr ww+d)>
w
= wx(wxd) aswxw=0

= (W dw—-—w-wd asw-d=0

= —wid as required



