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Example A1.11

Given: The thin homogeneous bar shown has a length of L and mass of m. A spring is attached
to end A of the bar, with the other end of the spring able to slide in a smooth horizontal slot. Note
that having the spring slide in the slot permits the spring to remain vertical for all motion. The
spring is unstretched when ✓ = 0.

Find: For this problem:
a) Determine the equilibrium angle ✓0 for the system. You will find multiple equilibrium angles,

including ±90� corresponding to the vertical positions of the bar. Consider only the non-vertical
equilibrium angle.

b) Determine the linearized EOM of the system for small motion z = ✓ � ✓0.
c) What is the natural frequency for small oscillations about the equilibrium state corresponding

to mg/kL = 1.2?
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