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Q 808: For the shaded area in Fig, find the moment of inertia and radius of gyration about an axis parallel to AA and

tangent to the circle.
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146. Product ot Inertia. Another mathematical expression that appears
in certain theoretical analyses is [zy dA. This integral too has been given e
. name—the product of inertia P

1) Py =‘[xy dA.

- The value of product of inertia can be positive, negative or zero




Topic: Moment of Inertia about inclined Axes
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Q822: For the angle section shown in figure, 1x=30.8 inch#,ly=10.8 inch*, and Pxy=-10 inch*, What is the moment of
inertia about an axis through C making an angle of +30 degree with the x axis?
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Q824: For the angle section shown in figure, 1x=30.8 inch?,ly=10.8 inch?, and Pxy= - 10 inch#, Determine the max and
min centroidal moments of inertia and the minimum radius of gyration.
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@ Example. Find the product of inertia of an 8 x 5 x 1-In. Z-section about the
z and y axes shown in Fig. 396.
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v s

SovutioN. - Divide the Z-section into three rectangular areas, A, Ay and A; as
shown. Usmg a differential area dz dy in the area 4,, we have

P s e
Pyt = zydxdy ] | = 1+35m4

where the limits of integration for z are { rom 0 5 to 4.5, and for y, from 3 to 4 (Fig. _
396).  For the area A,, we find
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where we observe that the limits are taken from left to right and from lower border to
upper border, the posiltive direction in each case, For the area A,,
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a result which is xmmedlately obvious if we note t
symmetry. Hence, the product of inertia of the 2
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Q: Find the minimum radius of gyration of the Z section of the previous example.

Fig. 396.
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