Problem 10.29

A door of known height, width and mass is hinged
along the line shown.

a.) What is its moment of inertia about the line?

The moment of inertia relationship is shown below.

b.) Any parameters not needed?

As the final expression does not have the door height “h” in it (even though
we did use that parameter in the derivation), apparently the door height is
not needed to do this calculation.

Note: This shouldn’t be too hard to believe. The height is part of the
differential area expression which gets multiplied by the mass per unit area
function. If the height had been bigger, the mass per unit area would have
been smaller and the product would not have changed. The height really
didn’t matter.
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Much like the discrete relationship, it asks you to
determine the differential moment of inertia “dl” for W
some mass differential bit of mass “dm” a distance
“r” units from the axis in question, then execute
the integrate to determine the total moment of dA = hdr
inertia. In this case, the easiest way to do it is to d
define an area mass density function ¢ and notice r: P h
that any differential area “dA” times that function
will give you the differential mass “dm” associated dr
with that area. Note that the differential area of
the differential strip is “dA” times the height “h.”
The sketch to the right more or less shows it all.
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