
Coriolis Force

Rotational motion of rigid bodies is generally formulated in a body-fixed 
co-ordinate system. To convert results from a body-fixed system to a space
fixed- system and vice versa, we should know how the time derivative of a
vector in one system changes to the time derivative in the other system. Let
Oxyz be the 
co-ordinate system fixed to the rotating body and  be the space-fixed
one with common origin. Let the unit vectors of the body fixed system be 

The radius vector of a mass point at P of the body with respect to
the body-fixed system is
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we can write

where w is the angular velocity vector of the rotating body. 
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Equations that the relation connecting the inertial acceleration of the particle 
of mass m at P and its acceleration relative to the rotating frame get the time 
rate of change of vs

(9)

(10)

(11)

(12)

(9)



where q is the angle between vectors w and r. This reduces to –mrw2 when w
is normal to the radius vector (circular motion). The negative sign indicates
that the centrifugal force is directed away from the centre of rotation. It is not
a real force, but a fictitious one. It is present only if we refer to moving co-
ordinates in space.

The second term  called the Coriolis force, is present when a
particle is moving in the rotating co-ordinate system. This is also not a real
force, but a fictitious one. It is directly proportional to vr and will disappear
when there is no motion. Another feature of this force is that it does no work,
since it acts in a direction perpendicular to velocity.

The centrifugal and coriolis forces are not due to any physical interaction,
and hence they are non-inertial or fictitious forces. The rotating earth can be
considered a rotating frame. Though its angular velocity is small, it has
considerable effect on some of the quantities. Some of them are:
(i) The Coriolis force has to be taken into account to compute accurately the

trajectories of long range projectiles and missiles.
(ii) It is the Coriolis force on moving masses that produces a
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counterclockwise circulation in the northern hemisphere which affects
the course of winds.

(iii) The spinning motion of the earth is that which causes the equatorial
bulge.
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