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We consider the free fall of a thin heavy plate in a fluid. The motion is
described by Kirchhoff equations [1] with additional terms that correspond
to viscous friction. In [2], among the possible steady-state movements, the
so-called tumbling regimes were described. On these regimes, the center of
mass descends on average in a straight line at a certain angle to the horizon,
and the plate rotates around the lateral axis with a constant average angular
velocity. The objective of this work is to study the stability of such modes
with respect to possible displacements along the axis of rotation.

Figure 1. Position of the plate.

The problem will be reduced to studying the stability of the zero solution
of the Hill equation: θ′′+p(t)θ = 0, where p(t) is a π-periodic function. The
stability condition will depend on the geometric and inertial characteristics of
the plate.
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