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Free Vibration Characteristics of a String with Time-Varying Length
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ABSTRACT

Time-dependent period and energy of free vibration of a string, whose length varies with time
at a constant rate, are investigated by a traveling wave method. When the string length is
increased, the vibration period increases, but the free vibration energy decreases with time.
However, when the string undergoes retraction, the vibration energy increases with time. String
tension together with non-zero instantaneous velocity at the moving boundary results in energy
variation. Analytical solutions by the traveling wave method are compared with previous results
using the perturbation method and Kotera's approach.
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Fig. 1 The first vibration mode and traveling waves
during a fundamental period
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Fig. 2 Vibration period of a string with time-varying
length when v=0.1c/
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