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Abstract: In a non-inertial rotational reference frame, the motion of a system can be
governed by a kind of second-order nonlinear differential equation, in which the numerator
and denominator both contain nonlinear terms; in this context, it is hard to obtain an
approximate solution for this strongly nonlinear equation. In this paper, we study the
approximate solution of the second-order nonlinear differential equation by the Adomian
decomposition method. Comparisons between the approximate solution and the numerical
solution by using two other methods are also made. The results show that, in the first
quarter period, the approximate solutions obtained by the Adomian decomposition method
is in good agreement with the numerical solutions and the error of the approximate
solutions are smaller than the other solutions obtained by the homotopy asymptotic

method.
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Fig.1 A parabolic wire rotating at a constant speed
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