
                                                         MATH 150 SUPPLEMENTAL NOTES 25                 
                                                               FINDING VOLUMES BY SLICING
                                                                              Elizabeth Wood 

DEFINITION: The volume of a solid of a known integrable cross-section area
A (x) from x = a to x = b is the integral of A from a to b:

Here are the steps that we should follow to find a volume by slicing.

1. Sketch the solid (or the base of the solid) and a typical cross section.

2. Find a formula for A (x).

3. Find the limits of integration.

4. Integrate A (x) to find the volume.

EXAMPLE 1: Find the volume of the solid that lies between planes
perpendicular to the x-axis at x = 0 and x = 4. The cross sections
perpendicular to the x-axis between these planes run from one
side of the parabola x = y 2 to the other. The cross sections are
squares with bases in the xy-plane.

SOLUTION:

Here is the graph of the base of this solid.

 

Here is a picture of the cross section.

 

 

The limits of integration start at x = 0 and go to x = 4.
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EXAMPLE 2: Find the volume of the solid that lies between the planes
perpendicular to the x-axis at x = -1 and x = 1. The cross sections
perpendicular to the x-axis are circular disks whose diameters run
from the parabola y = x 2 to the parabola y = 2 - x 2.

SOLUTION:

Here is the graph of the base of this solid.

We are given that the cross sections are
circles whose diameters run from y = x
2 to y = 2 - x 2.

The area of a cross section is

Limits of integration are x = -1 and x =
1.

 

EXAMPLE 3: Find the volume of the solid that lies between planes
perpendicular to the y-axis at y = 0 and y = 2. The cross sections
perpendicular to the y-axis are circular disks with diameters
running from the y-axis to the parabola

SOLUTION:

Here is the graph of the base of this solid.

The cross sections of this solid are
circles whose diameters run from the y-
axis to the parabola
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This set of notes is an introduction into finding the volume of solids. Not all solids will be like this, but this gives us
the idea of slicing a solid. Finding the area of each slice, then adding all those areas up to find the volume. Work
through the three examples provided to you in this set of notes. If you have any questions with any of the examples,
please feel free to contact me.

RETURN TO INDEX
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