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The Representations and Teaching Applications of the Double
Pendulum by Resonance Phenomena

Lih-Kuo Liang
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Abstract

A double pendulum formed by two 50 cm long pendulums connected in series is hung at one
end of the steel pipe, and two pendulums with natural frequencies of the double pendulum are hung
at the other end. First, push the high-frequency pendulum as the driving force, and the double
pendulum swings in an anti-symmetric manner. Secondly, push the low-frequency single pendulum
gently, and the double pendulum responds in a symmetrical manner. Finally, push the double
pendulum in any way. The high-frequency pendulum responds instantly, and the low-frequency
pendulum responds slowly but can last for several hours. Here, we have a hands-on works of three
pendulums. Under the condition of small swings , let these pendulums return to the state of simple
harmonic motion, and use the stainless steel tube as the medium, so that two different single
pendulums and a double pendulum with two degrees of freedom and two natural frequencies produce
resonance phenomena, and the initial condition determines the amplitude in each degree of freedom.

Key words: double pendulum, pendulum, nature frequencies, resonance
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