Warm Up

Determine the volume of the solid obtained by rotating the region enclosed by
the curve f(x) = 2x2 - x3 and the x-axis about the y-axis. 16
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FIGURE 18 A cylindrical shell



Volume: Using known cross-sectional areas

» The formula V = IbA(x)dx can be
applied to any solid for which the cross-

sectional area A(x) can be found

Notice that each
cross-section would be
the same shape. If we
could determine the area
of each of these
cross-sections, we could
determine the volume of
this solid.

[

Think of it as summing the volume of each slice of bread to
determine the volume of the loaf of bread!!




Example:
A solid has a circular base of radius 1 . Parallel cross-sections

perpenalcular to the base are equilateral triangles. Find the, ?

volume of the solid. (‘x.")’{_(’-k\
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5.1.4 [Activity] A boneless baked turkey breast that is ten inches long from one end to the other is

sliced up in to very thin slices. Each slice has a cross-sectional area of (—Jc2 + 10x) square inches for
each x between 0 and 0. What is the volume of the turkey breast?
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Determine the volume of the solid S, whose base is the parabolic region f{x) = x2

over the closed interval 0 < x < 1, and whose cross-sections perpendicular to the
X-axis arei;sosceles triangles with height equal to the base.  solution: 4/15 &

’33!\*




The base of the volume is the region bounded by the curves y=8—x" and y =x".
The cross sections perpendicular to the y-axis are:

a. Squares * L
b. E?luilateral triangles B‘ X =%
c. Isosceles right triangles with leg on the base g: 2 x“’

d. Isosceles right triangles with hypotenmse on the base

e. Semi-circles ¢/ = x"

f. Quarter-circles

g. Isosceles trapezoids with 60° base angles
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