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Lesson 11-2 | Volumes of Prisms and Cxl,inders .

Launch

Have students read the Why? section of the lesson.

Ask: ;

® Why is the volume of the planter related to the
amount of soil needed tofill it? Volume s the
amount of space that a solid encloses. The space
in the planter is filled with soil.

What are some other real-world applications of
‘ volume? Sample answer: the volume of a cereal
box affects the amount of cereal it contains; the

volume of a building affects the size of heating or
cooling system needed.

Teach

i Ask the scaffolded questions for each example

, to build conceptual understanding for students
!‘ atall levels.

1 Volume of Prisms
|

o

i  Example1 Volume of a Prism_

@D If the height is changed to 8 centimeters, what
is the new volume? 480 cm?

@ What is the volume of a square prism with side

length 7 centimeters and height 4 centimeters?
‘ 196 cm?

\ D Aright triangular prism has legs 75 centimeters
1 and 9 centimeters. If the volume of the prismis

‘ 270 cubic centimeters, what is the height of the
prism? 8cm

'\ Need Another Example?
Find the volume of the prism. 1500 cm®
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Interactive Whiteboard

\ Use the eLesson, Lesson
Presentation, or Interactive
Classroom to present this
lesson.

@
@
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® You found surface
areas of prisms and
cylinders.

@ Mathematical
Practices

1 Make sense of
problems and persevere
in solving them.

7 Look for and make use
of structure.

Content Standards
G.GMD1 Givean
informal argument for
the formulas for the
circumference of a circle,
area of a circle, volume of
acylinder, pyramid, and
cone.

G.GMD3 Use volume
formulas for cylinders,
pyramids, cones and
spheres to solve
problems. %

® 4 Find volumes of

@ planters come in a variety of shapes
and sizes. You can approximate the
amount of soil needed tofill a planter
by finding the volume of
the three-dimensional figure that
it most resembles.

prisms.

Find volumes of
cylinder.

Volume of Prisms Recall that the volume of a solid is the measyr
of space the solid encloses. Volume is measured in cubsic units,

ee:ff.l-.“mlr

The rectangular prism at the right has 6 « 4 or
24 cubic units in the bottom layer. Because there
are two layers, the total volume is 24 - 2 or

48 cubic units.

i Key Concept Volume of a Prism

Words The volume Vof a prismis V= Bh,
where Bis the area of a base and h
is the height of the prism.

Symbols V=Bh

Example 1 Volume of a Prism

Find the volume of the prism.
| Find the area of the base B.

= %bh Area of atnangle

= %(12)(10) or60 b=Tandh=10

EZH Find the volume of the prism.
V=Bh

= 60(11) or 660

Volume of a prism
B=60andh=1

The volume of the prism is 660 cubic centimeters.
> Guided Practice

340 mm3

540t

1B. 10t

8mm

S mm

f ahetlal Practices Stétéglé

Look for and make

Volumeis simply m

* How can you differentiate the
In aprism, the lateral sides ar
cylinder, the lateral surface is curved

* Once the base is identified,

use of structure,

Help students understand the structure of prisms and cylinders. For example. ask

base from the lateral sides of a prism of CY"‘"der?
erectangles, but a base can be any polygo™ e
and the base a circle.

What repeated reasoning is used to calculate ol

ayers of the base one unit in thic'fi/

¢!
ultiple |




[ SRR I
2 Volume of Cylinders Like a prism, the volume of a .

cylinder can be thought of as consisting of layers, For a 2 vol ume Of Cy‘ | rldeI‘S |
cylinder, these layers are congruent circular discs, similar to
the coins in the roll shown. If we interpret the area of the
base as the volume of a one-unit-high layer and the height
of the cylinder as the number of layers, then the volume of
the cylinder is equal to the volume of a layer times the number
of layers or the area of the base times the height.

[ Example 2 Volume of a Cylinder

@ How do we know that the equations V= Bh
and V= wrzhare equivalent for a cylinder?
Because the base of a cylinderisa circle,
and the area of the base Bis equal to 7r?
for a circle, we know the two equations are

equivalent.

j_l(?y_(:opcebt Volume of a Cylinder

| Words The volume Vofa cylinderis V= Bh

| or V="r2h,where Bls the area of the

I base, his the height of the cylinder, and
ris the radius of the base.

’ Symbols V=Bhor V=mrh

@ I the radius of the cylinder is increased to 6

Example2 _ VolumeofaCylinder - i
‘ illicih inches, what is the new volume? 565.5in?

Find the volume of the cylinder at the right.
Estimate: V~3+5%+50r 375in’

@ If the volume of a cylinder with height

V=mrlh Volume of a cylinder ) P8 .
— @525  r=45andh=s g inches is 308 cubic inches, what is the
=~318.1 Use a calculator diameter of the cylinder? about7in.
The volume of the cylinder is about 318.1 cubic inches. This is fairly close to the
estimate, so the answer i ble.
r is reasonable Need Another Example?
/> Guided Practice Find the volume of the cylinder. Round to the
2 Find the volume of a cylinder with a radius of 3 centimeters and a height nearest tenth. 183 cm?

of 8 centimeters. Round to the nearest tenth. 2262 cm?

1.8 cm

o=

The first group of books at the right represents a right
prism. The second group represents an oblique prism.
Both groups have the same number of books. If all the
books are the same size, then the volume of both
groups is the same.

This demonstrates the following principle, which applies to all solids. Teachi ng Ti p S
. Determining Height To help students see the

& Key Concept Cavalieri's Principle 4
Watch Ot X . : : difference between the height of the base of a
Cvs Sectional | Words If two solids have the same height hand the same cross-sectional area Bat every : 5 4 ;
e level, then they have the same volume. triangular prism and the height of the prism, have
“tiohace the same Models them color the bases of the figures on their papers.
ﬂ;’;ingmss sections

the same area.
mssm:m:w Area of Regular Polygons To review areas of
Skecoguent olygons, regular polygons, see Lesson 10-4.
These prisms all have a volume of Bh.

" —— . , B J Watch Out!
Area and Volume Area is two-dimensional so it

z Differentiated Instruction €® € o is measured in square units. Volume is three-

dimensional so it is measured in cubic units.

Ki".esthetic Learners Have students take a tour of the school to find prisms of
::”"”5 shapes and sizes. Have them work with a partner to classify the shapes 5E
find, and then calculate the lateral area and surface area of each prism. GI» FEx amele 3 Voluma of an Obiiqes Seiid

@ Why is the height outside the prism? This is
one way of visualizing the perpendicular height
of the prism. If it were drawn from a difference
vertex, it could show up inside the prism. il

@ If the height of the prism is 8.9 centimeters, 1
what is the volume? about 154 cm3 “ ‘i

(8L Ift_he volume of the prism with the same
height is 131 cubic centimeters, what is the
area of the base of the prism? about 20.5 cm?

il ¥
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