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Test Review

A ball of mass m is thrown vertically upwards with an initial speed vy a horizontal
distance d from a point O on the level ground. As it moves upwards, find an ex-
pression for the angular momentum of the ball as a function of the height relative to
point O.
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Review Problem

A solid disk is mounted so it can rotate without friction about an axis through its
center. Initially it rotates with some angular velocity w. A second circular object,
initially not rotating, is dropped concentrically onto the disk. The second object has
the same mass and radius as the disk. When the two come to a common rotation,



the final angular velocity is % of the original. What is the shape of the second object?
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The second object is a thin walled cylinder.

Review Problem

A thin rod of mass 9.0kg and length 0.80m is pivoted at one end and can rotate
without friction along a horizontal surface. The diagram is a top view. Initially it
is rotating clockwise at 1.2%. A piece of putty of mass 50g slides without friction
toward the end of the rod as shown with a speed of 60%. The putty collides and
sticks to the rod at the very end. What is the final angular velocity of the rod and
putty?
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The same rod is hung vertically, and now it is initially at rest. The same piece of
putty is show at the bottom end with some speed, hits the rod and sticks to it, and
now the rod plus putty swings up. When the rod and putty momentarily come to
rest, the rod makes an angle of 76° with the vertical. What is the speed of the putty?
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Plug in the first equation (angular momentum) into the second equation (conserva-
tion of energy) to solve for the speed of the putty.

You can find all my notes at http://omgimanerd.tech/notes. If you have any
questions, comments, or concerns, please contact me at alvin@omgimanerd.tech
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