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Appreciation of Geometric Method for Solving Static
Equilibrium Problems Considering Friction
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Abstract

The static equilibrium problem considering friction is an important part of theoretical mechanics. The analytical method often involves
the simultaneous equations, which makes the solution process complicated. The geometric method has the advantages of simplicity and
rapidity. In this paper, the balance problem of the ladder in the V-groove is studied, and the influence of different working conditions
(the angle between the V-groove and the horizontal plane and the angle between the V-groove) and the friction angle is considered. The
solving processes of geometric method and the analytical method are given respectively. Furthermore, MATLAB is used to simulate
the theoretical results, and the influence of different working conditions and friction angles on the size of the safety zone of the ladder
is given. Through the visual teaching method, students can not only improve their understanding of the basic principles and methods of
static equilibrium problems, but also master the application of MATLAB software in mechanical analysis.
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