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An Experimental Study on the Theorem of Non-Vertical Axes in
Determining the Moment of Inertia of Hard Objects Using A
Physical Pendulum

Associate Prof. Rajab Ali Khavari

Department of Physics and Electronics, Faculty of Physics, Kabul University, Kabul,
Afghanistan
Email: khavary81@gmail.com
Abstract

In calculating momentum of inertia, the theorem of vertical axes is established for one-
dimensional and two-dimensional objects. This theorem is a useful tool for calculating
the moment of inertia of objects. This is also true of the three perpendicular axes.
Experimental research has been done for its accuracy in non-vertical positions and
experiments have been performed on narrow non-vertical bars. The result shows that this
theorem also holds in non-vertical positions. Physical pendulums have been used for
experimental research of the vibrating period and also the necessary theories for
theoretical calculation have been provided, which result in receiving prices and graphs
with an approximate error of less than%!1 in all stages of experimentation and conclusion.
The results are evaluated in the form of numerical analysis and graphical analysis, in both
stages the difference is less than the relative error of the experience.

Keywords: Physical Pendulum; Theorem of Vertical Axes; Non-Vertical Axes; Moment of Inertia;
Period of Vibration; Longitudinal Density
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