Chapter 9
Surface Area and Volume

9.1 Suirface Areas of Prisms
9.2 Surface Areas of Pyramids
9.3 Surface Areas of Cylinders

9.4 Volumes of Prisms
9.5 Volumes of Pyramids
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Key Vocabulary 60 m m

lateral surface area,
p. 358

EXAMPLE [ 7|

6 in.

Surface Area of a Rectangular Prism

Words The surface area S of a rectangular prism is the sum of the
areas of the bases and the lateral faces,

Algebra S=2{w+2Ffh+ 2wh
S S

fAreas of Areas of
bases lateral faces

Finding the Surface Area of a Rectangular Prism,

Find the surface area of the prism. 2in.

Draw a net. 5in.
5 in. S5in. 3 i_n

6in,




@0 Key 1dea

Surface Area of a Prism

The surface area S of any prism is the sum of the areas of the bases
and the lateral faces.

§ = areas of bases + areas of lateral [aces

SN LI M8 Finding the Surface Area of a Triangular Prism

Find the surface area of the prism.

Draw a neL. 3m 4 m

Remember

The area A of a triangle
with base b and height

\ 1
his A = Ebh‘




=  When all the edges of a rectangular prism have the

I
Remember same length s, the rectangular prism is a cube. The - 5
formula for the surface area of a cube is o
A cube has & congruent : . 7 i
square faces S5 = 6s5°, Formula for surface area of a cube

SYVINR R Finding the Surface Area of a Cube

Find the surface area of the cube.

12m

L 12m

EXAMPLE (/4 BUTEIRG WV TENT)

The outsides of purple traps are coated with glue
to catch emerald ash borers. You make your own
trap in the shape of a rectangular prism with an
open top and bottom. What is the surface area

20 in.
that you need to coat with glue?

Find the lateral surface area.

Do not include the areas of 0in
S=20h+ 2wh the bases in the formula. 12in. )
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A regular pyramid is a pyramid whose base is a regular polygon. The
Key Vocabulary @ |ateral faces are triangles. The height of each triangle is the slant height
reqular pyramid, of the pyramid,

p. 364
slant height, p. 364 G a
Surface Area of a Pyramid

The surface area S of a pyramid
is the sum of the areas of the
base and the lateral faces.

Remember

In a regular polygon,
all the sides are

congruent and all the
angles are congruent,

slant height

4, slant height

|ateral faces

§ = area of base + areas ol lateral faces

EXAMPLE (| BELLLERGER WL R ERLTEICRSYE T




3TV IR W28  Finding the Surface Area of a Triangular Pyramid

Find the surface area of the regular pyramid.

87m

4

'H] m

Real-Life Application

EXAMPLE (5

Aroof is shaped like a square pyramid. One bundle of shingles covers
25 square feet. How many bundles should you buy to cover the roof?
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Remember

Pi can be approximated

as 3.14 or %

EXAMPLE

U 3 mm Draw a net.

Check 1t,0ut /
L esson Tutorials |, /
BigldeasMath \Jcom
Surface Area of a Cylinder
Words The surface area S of a cylinder is the sum of the areas of the
bases and the lateral surface. B

h

Algebra §=27r’+ 2mrh

3 3

Areas of Area of
bases lateral surface |

\.

Finding the Surface Area of a Cylinder

Find the surface area of the cylinder. Round your answer to the
nearest tenth.

3 mm




VIR RD8  Finding Surface Area

How much paper is used for the label on
the can of peas?

Find the lateral surface area of the cylinder.

EXAMPLE [ 23 BUEEIDE EWN TS )

You earn $0.01 for recycling the can in Example 2. How much can you

expect to earn for recycling the tomato can? Assume that the recycle
value is proportional to the surface area.

Find the surface area of each can.

Tomatoes Peas

5.5in.
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Remember

The volume V of a cube
with an edge length of
sisV=5>

EXAMPLE

w Find the volume of the prism.

The area of the base
of a rectangular prism
is the product of the
length £ and the
width w.

You can use V= fwh
to find the volume of a

rectangular prism.
>

EXAMPLE

The volume of a three-dimensional figure is a measure of the amount of
space that it occupies. Volume is measured in cubic units.

@C Key 1dea

1

1.’2.1

Volume of a Prism

Words The volume Vofa prism is the product of the area of the base
and the height of the prism.

area of base, B area of base, B

.
<

+height, h

Algebra V= Bh

o i
—
| Area of base Height of prism |

Finding the Volume of a Prism

15 yd

b e R

s "8 yd

=]
-
a

Finding the Volume of a Prism

Find the volume of the prism,




@ On Your Qwn
m Find the volume of the prism.

Exercises 4-12 2.
: :
'
i
aftl Lo B8 smbgm

i 4 f 12m
4ft

EXAMPLE | &/ Real-Life Application

A movie theater designs two bags to hold 96 cubic inches of popcorn.
(a) Find the height of each bag. (b) Which bag should the theater
choose to reduce the amount of paper needed? Explain.
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@0 Key Idea

Volume of a Pyramid

Words The volume Vof a pyramid is one-third
the product of the area of the base and ~ height, A

the height of the pyramid.
The height of a pyramid IEhE LI TR
is the perpendicular -
distance from the base | { Area of baseul
i area of base, B

1
Algebra V= -§Bh

T—!;He;ght of pyramld_ .

IV IR Finding the Volume of a Pyramid,’

Find the volume of the pyramid.

EXAMPLE | 74 _Iaiﬂdiﬁg_the_vsiuﬁe of a Pyramid, -

W Find the volume of the pyramid.
< a. A b.

The area of the base of 10m
a rectangular pyramid

is the product of the

Eﬂpﬁ‘h'ﬁand e = 17.5m

sm Y

You can use V = %Ewh

to find the volume of a
rectangular pyramid.




@ On Your Own

’ Find the volume of the pyramid.
Exercises 4-11 1 2. 3. ;
A B
6 ft : Bin.
10in.
‘ > | 18 cm
7com
8 =21%

EXAMPLE (=1 BGCEIR K CWN [TE1 )]

a. The volume of sunscreen in Bottle B is about how many times
the volume in Bottle A?

b. Which is the better buy?

a. Use the formula for the volume of a pyramid Lo estimate the
Bottle A .
59.96 amount of sunscreen in each bottle.
T 1 Bottle B BottleA Bottle B
$14.40
6in. [~ T 1
R 4in. _
.E" =ea_TT.

S 77 in. B /isin.
2ind —3in.—



Extension Cross Sections of

9.5  Three-Dimensional Figures
| esson Tutorials
gigldeasMath &

Consider a plane “slicing” through a

solid. The intersection of the plane réctangulee prsm :
Key Vocabulary ‘)l and the solid is a two-dimensional e
cross section, p. 388 | shape called a cross section. For example, ’,'_:__-ji- 5 '/_<
" the diagram shows that the intersection ) /_‘u':,-..‘-' gl / plane
of the plane and the rectangular prism It .
is a rectangle. T

EXAMPLE (7]

a

FLORIDA
STANDARDS

Geometry

In this extension, you will
¢ desoibe the intersections
of planes and solids.

Leaming Standard
MAFS.7.G.1.3

@ Practice

Describe the intersection of the plane and the solid.

7. REASONING A plane that intersects a prism is parallel to the bases of the prism.
Describe the intersection of the plane and the prism.

388 Chapter9 Surface Area and Volume o' Multi-Language Glossary at !isldmrh@%m



Example 1 shows how a plane intersects a SO
polyhedron. Now consider the intersection of a

plane and a solid having a curved surface, such

as a cylinder or cone. As shown, a cone is a solid

that has one circular base and one vertex.

base

STV IR 28 Describing the Intersection of a Plane and a Solid

Describe the intersection of the plane and the solid.

Math

Practice

Analyze Givens
What solid is

shown? What are
you trying to find?
Explain.

@ Practice

Describe the intersection of the plane and the solid.

|

10. / ________ 11.
5 \ i ¢

Describe the shape that is formed by the cut made in the food shown.
12. - 13. o 14. 3

15. REASONING Explain how a plane can be parallel to the base of a cone and intersect the
cone at exactly one point,

Extension 9.5 Cross Sections of Three-Dimensional Figures 389






