Rotation 2
Tipler Ch 9: 28, 29, 33, 37, 39, 58, 61, 63, 67, 68
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1983M2.  A uniform solid cylinder of mass m1 and radius R is mounted on frictionless bearings about a fixed axis through O.  The moment of inertia of the cylinder about the axis is I = ½m1R2.  A block of mass m2, suspended by a cord wrapped around the cylinder as shown above, is released at time t = 0.

a. On the diagram below draw and identify all of the forces acting on the cylinder and on the block.
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b.    In terms of ml, m2, R. and g, determine each of the following. 

i. 
The acceleration of the block 

ii. 
The tension in the cord 
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1993M3.  A long, uniform rod of mass M and length l is supported at the left end by a horizontal axis into the page and perpendicular to the rod, as shown above. The right end is connected to the ceiling by a thin vertical thread so that the rod is horizontal.   The moment of inertia of the rod about the axis at the end of the rod is Ml2/3.   Express the answers to all parts of this question in terms of M, l, and g.

a.
Determine the magnitude and direction of the force exerted on the rod by the axis.

The thread is then burned by a match. For the time immediately after the thread breaks, determine each of the following:

b.
The angular acceleration of the rod about the axis

c.
The translational acceleration of the center of mass of the rod

d.
The force exerted on the end of the rod by the axis

