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Volume of Known Cross Sections

One of the major uses of integrals is to find different areas. Another major use concerns the volume of

different figures in the coordinate plane. There a several methods of finding volume depending on the
situation.

- One method is considering cross sections of a 3-dimensional figure. Depending on the shape
of the cross sections, the calculation for volume will be set up differently.

Example: The base of a solid is the region enclosed in the first quadrant by the line y :-gx + 5. Bases of

cross sections are perpendicular to the x-axis. Find the volume of the figures with the following cross
sections: |
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Example: The base of a solid is the region enclosed in the first quadrant by the line y ='%x + 5. Bases of

cross sections are perpendicular to the x-axis. Find the volume of the figures with the following cross

sections: ;
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AT

ley, W Basc - A )
V= 2 T - Ax

!
0 U'..=.):P(~+S

Wyporenuse In Baoe .

|0

[-—5%6]2)\\( ,

W= "5 X+S

A
5

o

Dbl 2]

AYA




AP Calc AB Fall Day 62.gwb - 3/12 - Wed Nov 09 2016 14:35:49

Example: The base of a solid is the region enclosed in the first quadrant by the line y = %x + 5. Bases of

cross sections are perpendicular to the x-axis. Find the volume of the figures with the following cross
sections:

c. Semicircles.
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sections:

Example: The base of a solid is the region enclosed in the first quadrant by the line y =’%x + 5. Bases of
cross sections are perpendicular to the x-axis. Find the volume of the figures with the following cross

d. Equilateral Triangles.
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Example: The base of the region is bounded by the curves y = 9 an{d y = x?,)Bases of cross sections are

perpendicular to the y-axis. Find the volume of the figures with the following cross sectim
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Example: The base of the region is bounded by the curves y = 9 and y = x?. Bases of cross sections are
perpendicular to the y-axis. Find the volume of the figures with the following cross sections:

b. Isosceles Right Triangles.
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Example: The base of the region is bounded by the curves y = 9 and y = x?. Bases of cross sections are

perpendicular to the y-axis. Find the volume of the figures with the following cross sections:
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Example: The base of the region is bounded by the curves y = 9 and y = x?. Bases of cross sections are
perpendicular to the y-axis. Find the volume of the figures with the following cross sections:

d. Equilateral Triangles.
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Volume of Known Cross Sections Continued

Example: The base of a solid is the region between the curve f(x) = % and the x-axis on the interval [1, 2].

Cross sections perpendicular to the x axis are circles with diameters in the base.
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Example: Find the volume of the solid whose base is bounded by the graphs of y = x + 1and y = x? — 1,

with the indicated cross sections. .
X4+l =X2 |

a. lIsosceles right triangles, with the hypotenuse in the base, perpendicular to the x-axis. O = X2 X-2

b. Rectangles perpendicular to the x-axis such that the height is half the base.
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Example: The base of a solid is the circle centered at the origin with radius 3 inches. Find the volume of
the solid if all cross sections perpendicular to the y- axis are equilateral triapgles.
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Ax=ny > R=Jvy

Example: Let R be the region enclosed by the graphs of y = e* and y = x*, and the y-axis. e X3
a. Find the volume of the solid with base on region R and cross sections perpendicular to the x-axis. X-1957

The cross sections are triangles with a height equal to three times the length of the base. - ¢ Y0b
b. Find the volume of the solid with base on region R and cross sections perpendicular to the y-axis. _\l;c_

The cross sections are circles whose radius is the length of the base.
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