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Notes - 10.3 Dynamics of Rotational Motion: Rotational Inertia - / <
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@ 1. A door opens more slowly if you push it closer to its hinges. The door will also open
more Sloﬂy if it is more massive. From a torque and angular acceleration standpoint, the
Grea r the applied force and the é-rf‘if“ it is applied from the
pivot point (the rotational axis), the greater the angular acceleration. The angular
accelerationis _snversSely proportional to mass. These relationships are
analogous to the familiar rela‘r,ionships of force, mass, and acceleration.

2. Starting with Newton's 2" Law, derive an .
expression for torque t in terms of mass m, lever ?; -
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3. Compare Newton's second law for linear motion and rotational motion.
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4. The two definitions of torque: center
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5. Rotational Inertia (I) of Various Objects

(c) Solid cylinder, Through
radius R center %MR:

A. A single point mass:
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Notes - 10.4 Rotational Kinetic Energy
')'/&,5/ e AR,
) kinetic energy formula, derive a formula for

1. Starting with the linear (or 28
the rotational kinetic energy of a smgle mass m, with a velocity v, revolving around an axis

at a radius r. The formula should be in terms of I and w.
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2. Caleulate the final speed of a solid cylinder that rolls down a 2.00-m-high incline. The

cylinder starts from rest, has a mass of 0.750 kg and has a radius of 4.00 cm. >
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4. Calculate the final speed of a hoop of the same I"QdIUS (4cm) that is allowed to roll
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down an mclme of the same helghT (2m)
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5. Compare the speeds of thin hoops and solid cylinders, in general, after rolling down
ramps (assuming the objects’ radii and the ramp heights are identical, and that there is
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no friction).

3%




