Answer on Question #66095 — Math — Calculus

Question
Find the moment of inertia 12 for the solid above the xy-plane bounded by the paraboloid z=x"2+y"2
and the cylinder x*2+y”2 =9 assuming the mean density to be constant C.

Solution

The moment of inertia of the mass

Amye = p(xy, Vi, Zi) AV
where p(xx, Vi, Zi)is the density of an object occupying a region D in space (mass per unit
volume), above the xy -plane is approximately [1, page 1109]

Al = 2% (X, Yio» Zi) Ay = 22 (X, Vies Z1) P (K Vi Zi) AV

where z(x, Vi, Zx) is the distance from the point (xy, Vi Zk) in D to a xy -plane.
The moment of inertia above the xy -plane of the entire object is [1, page 1109; 2]
I'= lim Yk=18l = lim Yi=12> X Vi 21)P i, Vi 2) AV = [[[, 2%pdV = C [f[, z*dV
since p = C. The region of integration D is bounded by surfaces z = x2 + y? and x> + y?> = 9.
The cross section of this solid is shown in the figure.

z

or

Write this integral using cylindrical coordinates. The limits of integration with respect to z are
z = 0 and z = r2. The limits of integration with respect to r are 0 and 3
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C (21 (3 ¢ 2nr8|3 c (21 C
= SIS (S r7ar)do ==, 51,46 =5 )5 (3° = 0)d6 = - 3% - 2m = 546.751C.

Answer: the moment of inertiais I = 546.75nC
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