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Problem 5: Experiment 8 Physical Pendulum Pre-experiment Question

Consider a uniform ruler shown in the figures below. The ruler has mass m,, width a and

length b. The ruler is pivoted about a point at one end and allowed to oscillate. The pivot
point is a distance | from the center of mass.

|

Ccm

10 x ]

| — | — |

SN

a) If the ruler is given a small initial displacement by an angle of 5 degrees to one side,
explain why it will undergo simple harmonic motion.

b) If the initial displacement is increased by an additional twenty degrees will the period
increase, decrease, or stay the same?
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a) If the ruler is given a small initial displacement by an angle of 5 degrees to one side,
explain why it will undergo simple harmonic motion.

b) If the initial displacement is increased by an additional twenty degrees will the period
increase, decrease, or stay the same?

a] The equation of motion for the angle # is:
W2 o
I &5 = —mylysin(f)
where [ is the momentum of inertia of the ruler around the suspension point
and the right hand side is the torque of the gravitational foree around it.
For small #the equation reduces to:
N
I T = —my gt
which is exactly of the form required for harmonic motion with w = "|,-" .
b) If the initial displacement is not small the ahsolute value of the torgue

| kg sin(@)| < |mqdp?| so that the period will increase.
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