Simple Harmonic Motion
Physical Pendulum
I cut an irregularly shaped object out of a sheet of thick plywood and want to find where its center of mass is located. 
(1) How could I do this in a practical sense?

(I know how to use a saw, I’m talking about finding the CM !!)
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Now, I drill a hole in the object (a distance d from the CM) and hang the object from a nail in the wall. I tilt the object so that the line between the CM and the support point makes an angle with the vertical. 
(2) What is the torque produced by the weight of the object?
(3) Apply Newton’s Second Law and find the differential equation that results.  Is it familiar?  
If not, what is different from the situations that we have seen recently? 
(4) Under what conditions COULD this differential equation be made to have the form we’ve seen recently?
(4) What is the period of motion of this object?  Clearly define any quantities that you have used in your expression.
Specific Problems

(1)   Determine the period of a simple pendulum, a point mass m tied to a string of length L. What does (and doesn’t) it depend upon?
How long must the string be to produce a “seconds pendulum”, one that passes through the equilibrium point once per second? 
At some given angle a larger mass used for the pendulum bob would produce a larger torque.  Does the period depend upon the mass on used? Give an intuitive argument to support your answer.
(2) An iron disk has a radius of 15 cm and a thickness of 1 cm.  What is its mass?

A hole is drilled 5 cm from the edge of the disk, from which it is hung. 

What is the period for small oscillations about the axis passing through the hole and perpendicular to the plane of the disk?

Soppose a similar disk were made of a different material (say aluminum).  How would the period differ?
