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ABSTRACT

Oscillatory motion induced by external forces is a common phenomenon observed in
daily life. Most such motions are characterized as damped oscillations, rather than ideal simple
harmonic motion (SHM). When two oscillating systems are coupled and exhibit similar natural
frequencies, the phenomenon of coupled oscillations can be observed. However, the underlying
physical principles of such interactions are often abstract and difficult for students to
comprehend through theory alone, highlighting the importance of developing educational
apparatuses to support experiential learning. This study presents the design and implementation
of a magneto-mechanical oscillator apparatus, inspired by the 2023 International Young
Physicists’ Tournament (IYPT) problem on magnetic oscillators. The device replaces
traditional spring elements with steel rulers, enabling magnetic pendulums to be directly
attached and freely repositioned along the ruler, with pendulum length clearly displayed. The
supporting structure consists of layered wooden plates, allowing for easy adjustment of
pendulum length and inter-ruler distance by modifying plate thickness and spacing. The
apparatus supports multi-variable control, is simple to assemble, and exhibits stable and
observable oscillatory behavior. It integrates Arduino digital components and LabVIEW
software for data acquisition, enabling rapid measurement of oscillation frequencies under
various conditions, such as different pendulum masses and lengths. Experimental results align
well with theoretical predictions, confirming the device’s capability to effectively demonstrate
both damped and coupled oscillations. Given its versatility, clarity of demonstration, and low
cost, this magneto-mechanical oscillator is well-suited for use in high school inquiry-based
science education and undergraduate-level mechanics laboratories, enhancing students’
conceptual understanding of key dynamic systems in physics.

Keywords: Magneto-mechanical oscillator, Damped oscillation, Coupled oscillation,
Educational apparatus, International Young Physicists’ Tournament (IYPT)



