Dr. Mohamed El-Shazly
CALCULUS FOR ENGINEERS
MATH 1110
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Tutorial No. 14 Solution

Density, Mass, Moment and Center of Mass

Find the mass and center of mass of the lamina that occupies the region D and has
the given density function
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Hence, (x,y)=( g,(]) )
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D={(xy)|0=x=a0=y=b} p(x,y) = cxy
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D is the triangular region with vertices (0. 0), (2, 1), (0, 3);

plx,y) =x+y
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D is the triangular region with vertices (0, 0), (1, 1), (4, 0);
plx,y) =x
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Disboundedby y=¢e", y=0,x=0,andx = 1; p(x.y) =y
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A lamina occupies the part of the disk x* + y* = 1 in the first
quadrant. Find its center of mass if the density at any point is
proportional to its distance from the x-axis.
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Find the center of mass of a lamina in the shape of an isosceles
right triangle with equal sides of length a if the density at any
point is proportional to the square of the distance from the ver-
tex opposite the hypotenuse.

Pla cing the vertex opposite the hypotenuse at (0.0) . p (x._y)zk(x:ﬂ:z) . Then
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A lamina occupies the rﬂgmn inside the circle x* + y* = 2y
but outside the circle x* + y* = 1. Find the center of mass if
the density at any point is inversely proportional to its distance
from the origin.
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Find the moments of inertia [, I,. I for the lamina of
Disboundedbyy=¢',y=0,x=0,andx= 1l:plx.y) =y
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Find the moments of inertia /., I, [, for the lamina of

D is bounded by the parabola x = y* and the line y = x — 2;
plx,y) =3
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