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In this research investigation, we study the motion of the spring
pendulum—an example of a nonlinear mechanical oscillator—by conducting an
experiment using the data acquisition system developed in our laboratory.

The angular positions of the pendulum are measured and the results are
stored as an Excel file. Then the phase diagram is plotted to give qualitative
information about the dynamics of the system. The results show that within the
limits of small oscillations, the motion is that of an ordinary pendulum and can
be studied quantitatively or analytically.

But for large oscillations, the motion is much more complicated. We can
observe many different types of spring pendulum motion, especially the
fascinating coupled modes, through experi‘ments which have never been
previously reported. This is an example of a resonance phenomenon.

The results of our experimentation agree quite well with the numerical
computations used in solving the motion equation by D. R. Stump using the

Runge-Kutta method.





