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Example 8.11

SEC. 8.5 PHYSICS IN A ROTATING COORDINATE SYSTEM 367

The plane of motion tends to stay fixed in inertial space while the
earth rotates beneath it.

In the 1850s Foucault hung a pendulum 67 m long from the
dome of the Pantheon in Paris. The bob precessed almost a
centimeter on each swing, and it presented the first direct evi-
dence that the earth is indeed rotating. The pendulum became
the rage of Paris.

The next example uses our analysis of the Coriolis force to
calculate the motion of the Foucault pendulum in a simple way.

The Foucault Pendulum

Consider a pendulum of mass m which is swinging with frequency v =

V g/l, where [ is the length of the pendulum. If we describe the posi-
tion of the pendulum’s bob in the horizontal plane by coordinates r, 6,
then

r = 1o sin vi,

where r¢ is the amplitude of the motion. In the absence of the Coriolis
force, there are no tangential forces and 6 is constant.
The horizontal Coriolis force F¢g is

Feg = —2mQ sin M.
Hence, the tangential equation of motion, mags = Feg, becomes
m(rf + 270) = —2mQ sin A+

or
rd + 27 = —2Qsin A 7.

The simplest solution to this equation is found by taking § = constant.
In this case the term r§ vanishes, and we have

6 = —Qsin A

The pendulum precesses uniformly in a clockwise direction. The time
for the plane of oscillation to rotate once is

T=_.
2m
Qsin A

24 h
sin A’

Thus, at a latitude of 45°, the Foucault pendulum rotates once in 34 h.



