Rotation, moment of inertia

My car came from the factory with tires with a diameter of d; = 60 cm. They wore out and
I replaced them with tires with a diameter of d> = 80 cm.

a) If the speed limit is 65 mph, what should my speedometer read so that I don't get a
speeding ticket?

b) If I've added 10,000 miles to the odometer since putting the new tires on, how many
miles have I actually driven the car?
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Rotation, moment of inertia

A wagon wheel with a radius of R=30cm with 8 equally spaced spokes is spinning with an
angular velocity of ®=2.5 revolutions/sec. You want to shoot a 20 cm arrow parallel to the
wheel's axle between the spokes without hitting one. Assuming that the spokes and the
arrow are very thin:

a) What minimum speed must the arrow have?
b) Does it matter where between the axle and the rim you aim? If so, where is the best
location?
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Rotation, moment of inertia

Calculate the moment of inertia of the bent rod of mass M shown in the figure below. The
rotation axis is in the plane of the "V" bisecting it at the vertex. The rod is bent at an angle
0 and each leg has a length L.
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Rotation, moment of inertia

Consider a solid cylinder of mass M and radius R that rotates
without friction about its vertical axis of symmetry. A massless
string is wrapped around the cylinder, passes over a small
massless frictionless pulley and is attached to a small mass m.
The string does not slip on the disk and no energy is lost to
friction.

If the mass and disk start from rest, find an expression for d in
terms of o, M, m, and R.

HINT: USE CONSERVATION OF ENERGY to solve this problem. What is the initial
Potential Energy? What is the final Kinetic Energy of the cylinder? What is the
final Kinetic Energy of the small mass? How is the velocity of the small mass
related to the angular velocity of the cylinder?
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