Atwood machine with spring
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Taylor problem 13.23

Consider the Atwood machine shown in the figure. Notice that x is the extension of the spring
from its equilibrium length; that is the length of the spring is [_e + x where [_e is the equilibrium
length (with all of the weights in position and M held stationary)., not to be confused with the
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A) Show that the total potential energy (gravitational plus elastic) is just

B) find the Hamiltonian and show that y is an ignorable coordinate.

C) solve the equations of motion for the initial conditions

X (2)= O g (o) = Y, x (6)=0 Y (o) = o

Solution

A) let's start by establishing the relation between the equilibrium length, k and the

masses. At equilibrium
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Now let's calculate the total potential energy
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B) start by calculating the generalized momenta
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C) Hamilton's equations are
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Consequently
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