Example A1.7

Given: A homogeneous disk of mass m and outer radius R is able to roll without slipping on an
inclined ramp. A spring (of stiffness k) and a dashpot (of damping constant ¢) connect the center
of the disk O to ground. The spring is unstretched when ¢ = 0.

Find: Use Lagrange's equations to derive the EOM for this single-DOF system in terms of the
generalized coordinate ¢.
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Applying Lagrange’s equations:
d (0T d ] 3 .
e

di\ 3 ) dr|2

I _o

d9

oR 2.

Z=CR

25~ KO
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Therefore:
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