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Setting the ceiling as the potential energy reference, the potential energy of the system is

U = −MgL cos θ ≈ −MgL
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)
using the small angle approximation. The rod swings without changing its orientation so the kinetic
energy is
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The total energy is

E = K + U =
1
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)
By conservation of energy,

dE

dt
= ML2θ̇θ̈ +MgLθθ̇ = 0

Lθ̈ + gθ = 0

θ̈ = − g

L
θ

which corresponds to simple harmonic motion with angular frequency ω =
√
g/L. The period is

T =
2π

ω
= 2π

√
L

g

so the answer is A .
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