Q12: Lagrangian Dynamics, Phys3355,Fall 2005, with solution 1

1 Spinning a Mass on a Spring

A particle, of mass m, is connected to a spring, with spring constant k. The spring has a rest length a. One end of the
spring is held fixed while the particle rotates around the fixed end at a constant angular frequency w, as shown in the
figure below. The spring stays straight and connected to the particle, spinning with it about the fixed end of the spring.
Let r be the position of the particle measured from the point of rotation, so the Lagrangian will be a function of r, 7, and
maybe t, time (L(r,7,t)). Using the Lagrangian method, find the equation of motion for r (# =7).
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Using Lagrange’s equation
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We get simple harmonic motion if £ > w2 If £ < w2 we get a broken spring (r — oo as t — co).
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