Rotation — Set 4 2

Circular disks A and B have the same mass and thickness, but the density of disk A is greater than the
density of disk B. Which has the greater moment of inertia? Explain your reasoning.
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Two bars have the same mass, but one is shorter thamthe other. Which has a larger moment of inertia?
Explain your reasoning.
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Below are the cross sections of five solids with identical masses. They all have equal widths at their
widest points. Without looking them up or doing any calculations, rank the objects in order of moment
of inertia, least to most. Explain your reasoning.
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Rotation — Set 4

Below are several objects. Each circle is a point mass, and each point has the same mass. The
connecting rods are massless. Rank them in order of moment of inertia, least to most. If any have the

SAME moment, give them the same ranking number. Explain your reasoning.
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Rotation — Set 2 8

Consider a thin disk of mass M and radius R.

a) Calculate its moment of inertia, 7, about an axis through its center of mass perpendicular to the surface
of the disk.

b) Calculate its moment of inertia, /, about an axis through its center of mass parallel to the surface of
the disk.
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Rotation — Set 3 Py

A rolling object with a radius R, mass m, and moment of inertia / (.,,,=-2—l711\’7 , starts from rest at the

top of an incline plane of height 4 that makes an angle 6 with the horizontal.

a) What is the linear velocity of disk at the bottom?
b) What is the angular velocity of the disk at the bottom?

UST Physics, A. Green, M. Johnston and G. Ruch

(ontinued



Rotation Set 3 P¥ - contiuveAd







5/6/59 ln;m*?m// V=V wdere

s the ,"/)"5{.7/?6@ bot weepy +he gar s
aF rotaticn aed (le point jim Zw?jff'am.

se b)) V= (1 -d)w
() v = dw

g v = (5L -djw



Rotation — Set 3

A clock pendulum is constructed from a solid bar of length L and mass M with a disk of radius R and
mass . The bar is then hung from a pivot at one end and the disk is attached to the opposite end, as in

the picture below.
a) The moment of inertia of a uniform rod about an axis perpendicular to the rod through its center of

. i | . . T
massis /. =-—ML’ . Using the Parallel Axis Theorem, calculate the moment of inertia of the
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rod about one end.

b) The moment of inertia of a disk about an axis perpendicular to its surface through its center of mass is

| . ; . _ .
[.,.= 5 mR’ . Using the Parallel Axis Theorem, calculate the moment of inertia of the disk when
it's attached to the pendulum as shown in the picture below.

¢) Using the Principal of Superposition, calculate the moment of inertia of the combined rod-disk

system.
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Rotation — Set 3

Consider, once again, the clock pendulum pictured below. The disk has a mass m and radius r and the

bar has mass M and length L.

a) Calculate the center of mass of the combined bar-disk system as measured from the axis of rotation.
b) If the pendulum is pivoted so that it makes an angle O with the vertical, what will the angular velocity

be when 0=0?
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Rotation — Set 3

A solid cylinder (radius = 2R, mass = M) rolls without slipping as it is pulled by a massless yoke
attached to a string. The string goes over a frictionless pulley shaped as a solid disk (radius = R, mass =

M) and is attached to a hanging weight (mass = M).

What is the velocity of the hanging weight after it has fallen a distance d?
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