Rotation — Set 2 1

Consider a thin (essentially massless) bar with two masses attached to it as pictured below. The bar is
rotating about the point shown in the diagram with an angular velocity .
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a) Write an expression for the total kinetic energy of the system in terms of 1y, 12, and w. Simplify your
expression as much as possible.
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b) Generalize the expression above to a system with n masses (use a summation symbol, , in your
expression).
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Rotation — Set 2

Four point masses, each of mass m, are attached to a rigid massless rod that makes an angle 0 with the
axis of rotation. Let L, = 2L,.

a) What is the moment of inertia of this system?
b) What is the kinetic energy of this system if it's rotating with angular velocity w.
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Rotation — Set 2

Calculate the moment of inertia of a uniform bar of length L and mass M about the axis of rotation
shown.
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Rotation — Set 2

Calculate the moment of inertia of a uniform bar of length L and mass M about the axis of rotation
shown. '

e —— % —

. M
- L . AT
[ s A ]

—

[ _—

% > %

2 /1/1 3 3

T < g/ #OM:T O//V\/’i(/é//
| [

—L/l NL.; -L/‘
3 X\l
ML LM E
"’[é(g g) N,

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



Rotation — Set 2 4

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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Since were integrating it A, e must write
i terms oF /é
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21—_4_1

A thin rod of length L has a non-uniform density profile of A=A, KLk

What is the moment of inertia of this rod if it's about an axis perpendicular to the light end of the rod?
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