
Section 11.4	Volumes of Prisms and Cylinders

Objective 1:  Find the Volume of a Prism

Volume is the space that a figure occupies.  It is measured in cubic units such as cubic inches, cubic feet, or cubic centimeters.

Theorem:  Cavalieri’s Principle
If two solids have the same height and the same cross-sectional area at every level, then they have the same volume. 
[image: The figure shows 3 prisms with cross sections in the shape of a rectangle, a parallelogram, and a triangle each of which has area 6 square centimeters.  Their heights are the same, so their volumes are also equal.]
A prism is a polyhedron with two congruent, parallel faces called bases.  The other faces are lateral faces.  A prism is named using the shape of its bases.  An altitude of a prism is a perpendicular segment joining the planes of the bases of the prism.  The height h of a prism is the length of an altitude.  In a right prism, the lateral faces are rectangles.  In an oblique prism, some or all of the lateral faces are not rectangles.  We will assume a prism is a right prism unless otherwise stated.  The figure below shows a right rectangular prism and an oblique triangular prism.
[image: In the right rectangular prism, the lateral faces that are rectangles, so the height is the length of an edge connecting the bases.  In the right triangular prism, the lateral faces are not all rectangles so the prism appears slanted.  The height is shown from a vertex perpendicular to the opposite base at a point outside of that base.]
Theorem:  Volume of a Prism

The volume of a prism is  where B is the area of the base and h is the height of the prism.
[image: A prism with base of area B and height h.]
a. Find the volume of the triangular prism
	[image: The bases of the prism are isosceles right triangles with legs of length 3 feet.  The distance between the bases is 3 feet.]

b.  A full waterbed mattress is 6 feet by 3 feet by 2 feet.  The mattress is to be filled with water that weighs 62.5 pounds per cubic foot.  Find the weight of the waterbed to the nearest pound.

Objective 2:  Find the Volume of a Cylinder

A cylinder is a solid that has two congruent parallel bases that are circles.  An altitude of a cylinder is a perpendicular segment that joins the planes of the bases.  The height h of a cylinder is the length of an altitude.  In a right cylinder, the segment joining the centers of the bases is an altitude.  In an oblique cylinder, the segment joining the center is not perpendicular to the planes containing the bases.  We will assume a cylinder is a right cylinder unless otherwise stated.

Theorem:  Volume of a Cylinder



The volume of a cylinder is  or   where B is the area of the circular base (which means ) and h is the height of the cylinder.

[image: a right circular cylinder with base of area B and radius r and height h.]

a.  Find the volume of the cylinder in terms of π and to the nearest tenth.
	i.
	[image: a right circular cylinder with radius 8 inches and height 4 inches.]

	ii. 
	[image: an oblique circular cylinder with height 6 meters and diameter of the base 8 meters.]

b.  A cylinder has a base of diameter 18 centimeters.  The volume of the cylinder is  cubic centimeters.  What is the height of the cylinder?
c. The plane region shaded below is revolved completely around the y-axis to form a solid of revolution.  Describe the solid and find its exact volume.
[image: The vertices of the rectangle are A, B, C, and D.  D is at the origin..  A has coordinates 0, 2.  B has coordinates 4, 2.  C has coordinates 4, 0.]
Objective 3:  Find the Volume of Composite Solids

A composite solid is a three-dimensional figure that is the combination of two or more simpler figures.  We can find the volume of a composite solid by adding the volumes of the figures that are combined.

a. Find the volume of the composite solid to the nearest whole number.

	i. 
	[image: A prism with height 8 centimeters.  The bases are L-shaped hexagons such that 5 of the interior angles are right angles and the sixth measures 270 degrees.  the long side of the L-shape is 7 centimeters.  the top and end segments of the L-shape are each 3 centimeters long.  The length of the bottom of the L-shape is unmarked.  The remaining two sides of the L-shape are 4 centimeters long.]
	ii.  
	[image: The solid is comprised of a rectangular pyramid with base dimensions 16 inches by 13 inches and height 21 inches and half of a cylinder with diameter of the base 16 inches.]
image1.tmp




image2.tmp




image3.wmf
VBh

=


oleObject1.bin

image4.tmp




image5.tmp




oleObject2.bin

image6.wmf
2

Vrh

p

=


oleObject3.bin

image7.wmf
2

Br

p

=


oleObject4.bin

image8.tmp




image9.tmp




image10.tmp




image11.wmf
6480

p


oleObject5.bin

image12.png




image13.tmp
Tem





image14.tmp
16in.

13in

\— 2lin.




