9.6 Polar Moment of Inertia
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The polar moment of inertia of
an area A with respect to the pole
O is defined as

Jo = [r* da

The distance from O to the element of area dA is r. Observing that »2=x2+y?, we

established the relation

Jo=1,+1,
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Example 9.9

(a) Determine the centroidal polar moment of inertia of a circular area by
direct integration. (b) Using the result of part a, determine the moment of
inertia of a circular area with respect to a diameter.
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SOLUTION
y a. Polar Moment of Inertia.

dJ, =u’dA dA =2mu du
/< Kdu r r
u X J, = Ici]oz qu(Zﬂu du):2ﬂju3du
JOZEV4 —

b. Moment of Inertia with Respect to a Diameter.

Jo=1 +1,=2I
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