Kibble & Berkshire Chapter 9

Problem 12

Problem

Calculate the principal moments of inertia of a uniform, solid cone of vertical height h, and base ra-
dius a about its vertex. For what value of the ratio h/a is every axis through the vertex a principal
axis? For this case, find the position of the centre of mass and the principal moments of inertia about it.

Solution

The moment of inertia of a thin disc mass M and radius a about

its diameter is iM a?, hence using the parallel axis theorem the

moment of inertia of the disc dm about the vertex of the cone is

dl = %dmy2 +dm 2?

Where dm =
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3M h a\* 4 a2 4
I=3n ), ((;J a(3) Z)dz
_ 3M
© 20a2h
fSM 2 2
=30 (a4 4h7)

(a*h + 4a*h®)

This is the moment of inertia about both the z-axis and y-axis i.e.
I]_ and 12.

The moment of a thin disc about its central axis is %M a?, hence
the moment of dm about the vertex is
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This is the moment of inertia about the z-axis i.e. I3.
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For the moments of inertia through the vertex are to be equal
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The centre of mass (on the z-axis) is given by
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Moments of inertia about the centre of mass (parallel axis theorem)
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