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Motion characteristics of a point-like charged particle projected within the interior plane of
a two dimensional electric field of an uniformly charged square and/or rectangular frame
is intuitively unpredictable. This investigation quantifies its kinematics. Two scenarios are
considered. First, the charged particle is projected along the frame’s planar symmetry axis.
Second, it is projected at an arbitrary direction within the frame. In both cases the equations of
motion are challenging nonlinear differential equations. Applying Computer Algebra System
(CAS), specifically Mathematica [1], equations are solved numerically. The first scenario
results weak nonlinear oscillations along the symmetry axis. The second case is conducive to
a two dimensional chaotic unpredictable oscillations sensitive to speed and orientation of the
initial velocity. For visual comprehension of nonlinear oscillations, we utilize Mathematica’s
innate animation feature simulating the oscillations.
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