Motion in rotating frame of reference ..

Consider two frames of reference with identical origins. Frame R is rotating
with angular velocity @ relative to the inertial frame I.
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Kinematics of a particle moving in frame R.
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with | — ) =ag+WdXvg, WGX|—] =dXvVvr+dx (Jxr).
dt ), dt ),

= aj=ap+WdXr+20xXvp+wx (Jxr).
Dynamics of a particle of mass m.

e Inertial frame: ma; = F;y

e Rotating frame: mar = F; —md X r —2md X vg — md x (J X r).

Real and fictitious forces:

e F; (applied force).
e —mw xr (due to angular acceleration of frame R).
e —2mw x vi (Coriolis force).

e —mdi x (J xr) (centrifugal force).

If the origin of frame R undergoes a lateral motion in addition to the rotation,
then a term —m(d?R/dt?) must be added to the fictitious forces. Here R is
the vector pointing from the origin of frame I to the origin of frame R.



