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12.1 Exploring Solids

| " Polyhedra Not Polyhedra
r’“fﬂ‘\\ -
{ 4% C yhis e
[T . )
Afrumid Cong.
- used V‘ff@@t%,'&m
Enter the number of faces vertices and edges of each ;olid on the display. ggf@gw@qm .
Solid Faces Vertices Edges
% c:l& (,J s |
‘ ?h&@‘ - (0 (@ EZ
F @r S | | 1O )
e)cﬂh%ww prisn D ¥ 24

Use the table above to look for a pattern between the number of faces vertices and

edges. .

Euler’s Theroem

The number of faces (F), vertices (V) and edges (E) of a polyhedron are related by the

formula Fj‘l’\/'s Efl

s- HFsides

BENARSINE.
| % -

«

2
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Explore Solids

. YourNotes | yocABULARY
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| Convex polyhedronp}\,w\ﬂﬁ)([)ﬂ SAA m TWa4
Doy T PRI ON TS swrfale Coun 't

Clcwwanten b o B Sapeard ot
m ?M 8 O pD{\{*j\ﬂ{:ﬁf Ol

Platonic solids QA2 OF 5 v

mes of four of

LR ((pfaced)

e Platonic solids

2,
o et 8. AQUIOC 06 )

otice that the ) . veqular et : : ANSAE
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e
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called a regular @{__{Lﬂglﬂ QN\Q a gQ\[d_

xahedron.
, ./

r “side” or “face.’ , 7 7 — _
metimes a cube | | Cross section A0 WAHeYECnion O d
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TYPES OF SOLIDS
‘ Polyhedra " Not Polyhedra

Cylinder Cone

Pyramid . ' ' ~ Sphere

Identify and name polyhedra

Tell whether the solld is a polyhedron. If it is, name the
polyhedron and find the number of faces, vertices, and
edges. '

Solution o .
a. This is a polyhedron, 1t has faces so it is a
-‘[ﬂ-ﬂmm_ It-has l:ﬁ vertices and i_@ edges.

“b. This is a polyhedron. The two bases are congruent
- hexagons, so It is a WeXaanigh Orisy. It has

_‘% faces, | Z:_ vertices, ahd S%' edges.

¢. This is not a polyhedron. The solid has a curved
surface. ‘. e R

-
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. Your Notes

THEOREM 12.1: EULER’S THEOREM

The number of faces (F), vertices (V),
and edges (E) of a polyhedron are .
related by the formula

F+V=E+ .

GIEETTIYR Use Euler's Theorem

Find the number of faces, vertices, and
edges of the polyhedron shown. Check
your answers using Euler's Theorem.

The polyhedron has Xfaces, 12/ vertices,
and }g edges.

Use Euler's Theorem .to check.
F + V= Euler's Theorem
? + 7g + 2 ul:listitut_e‘.' ’
2 O = ZO Qheck. ,

Een UM Describe cross sections

Describe the shape formed by the intersection of the
plane and the solid.

Selution

a. The cross section is a QWU! [
b. The cross section is a BP W{ CQ’W}

c. The cross section is a V-

t® MchugaJ L?ttell/l-ipughton Mifﬂin Company. Lesson 12.1 « Geometry Notetaldng Guide 311 _ -




Your Notes ® chocigroint Complete the following exercises.

In Exercises 1~3, tell whether the solid is a polyhedron. ., i
If it is, name the polyhedron and find the number of '
faces, vertices, and edges.

wwhmwmmmw prLsin.

—;M ID\(\QPTU‘
(5 el GO

i)
,.)

Vet

é%&&a&

4. Is it possible for a polyhgdron to have 16 faces,
34 vertices, and 50 edges? Explain. '

|m+5qm€@fa
D ERD ND-

In ExXercises 5-7, desctibe the shape formed by the |
intersectlon of the plane and the solid.

7 ™~
Homework
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jour Notes

—VOCABULARY

Prism B\ Wiaa «,Nﬁ-%\ 2 gLt mﬁ% '
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}OMW YWg Q;CV\TC %’M VOBED

PCWM wm.%’ ‘i’(}fﬂ&ﬁ ZITAIUNY
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12.2 Surface Area of Prisms and Cylinders S/L;( 5(1;' [']7’ ﬁa’” 2 ( 8/)[‘ 5:>
...Find the surface area of each right prism below. 3(2’// &%i - (QO

QA A - 4
- 1. Regutar Hexagona! Prism AHO{ g an < 2. ¥ \% :

FGE0 k=15

P
L
[Ty Lo o

Logpy >
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(/80 S= alwyr4¢(15)+ ol -’75##9(8)
iggp:qm\) uﬂ""j ll()%jz‘o_k\mw%ggui

040 i
% YL D5 [’

- rind the surface area of each hoilowed solid below. Assume that all prisms and cylinders are right. Am;@& (ﬁ @) ,(Té)

Zt,sz . ,\X = 5{0 477
= 4.
Yo bum =4 {«LJ S s =120

“M? S {
N, | pfm. 5{10)45{ 10) (5 o o A «%ﬁég@o}
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A O 0(Z + 00F 20

— l(o:c;\ 5 1 | =)0 220 em
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= 8B+ A0vta0VZ = - 19T 47204
| =|lp2 T+ 92
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- 5. You.and your partner are designing the packaging box for a brand new snack food. Your team has three different.
sized options to choose between. Each of the three boxes holds the required amount of snack product, 430 cubic
inches. However, your tear’s job is to ensure that the most cost-effective packaging is recommended to the company.
The packaging costs eight cents per square inch.

Box 1 Box 2 Box 3

| 16'n -}

4
\— 10in— ¥ "

a.} Decide which box is the most cost effective. Explain how you found your answe

LS=afYyaeaias) (2) am0)+al 2wt dluie) @ rOa(to)le)-f’:z(_‘DUzi)*a(“’WB
TR0 (o0+ %-z«%w A 240+ 96t 8D
=392 in+- 4 pin* i, in*

b.} Determine the cost of materials needed to create 125,000 of the boxes you have recommended.

292 (0.0%)= 3\, 3

c.) Is there a mare cost effective box that your team could design? (it must have the same volume, V=lwh,) If yes, gives
its dimensions. H no, explain, :

o

{answers will v U | NI |
23 {(8) A () (€) E/ ]

= 12000+ Yo - b
- 67@ mz’{ [ :

d.} If time remains, name and design your new snack hox on a separate sheet of paper.
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Your Notes

Surface Area of Pyramlds
and Cones

Pyramids are
classified by the
shapes of their
bases.

W%-IE:S not \in -Hne

fBgdl: - Find thehsurface areas of pyramids and .cones,
VOCABULARY
“Pyramid bl NOAION I wildich > el
l@\i‘\l gtl)!‘ d e oy ol b ”*i)yf} ﬁﬁ‘f{f

s With O (i e
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12.3 Surface'Area_of Pvram_ids and Cones

.~ Some important reminders for regular pyramids.

om

midip ot

bose edae

onpo%mm

To find the slant height, look for V'i G\W\ 'Wi&ﬂglfﬂé in youy pyramid!




Here is a diagram of the net of a cone.

Surface area of a right cone = 7r? + nrl

Let’s show why..,

oweo o Seefoy _ owC kg

e

crmimemrami”
g TR T

nep OF (e Circmference.

£ gl
gz 20y A
7 &
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k2] volume of Prisms and
Cylinders

et

Your Notes VOCABULARY
Volume \(iUi¢ G‘FC’« il fid i U{\{) U
of oot (NS Comaned s weror

POSTULATE 27: VOLUME OF A CUBE POSTULATE

The volume of a cube is the cube
of the length of its side,

POSTULATE 28: YOLUME CONGRUENCE POSTULATE

If two polyhedra are\;o?gruent then % hﬂj WAU&

POSTULATE 29: VOLUME ADDITION POSTULATE

The volume of a solid is the m of the volumes of
all its nonoverlapping parts.

THEOREM 12.6: VOLUME OF A PRISM

The volume V of a prism is V = )
whete B Is the area of the base and
h is the height.

THEOREM 12.7: VDLUME OF A CYLINDER

The volume V of a cyllnder is

V= 8h =] {+f\, where B Is the
area of a base, A Is the height, and
¥ Is the radius of a base.

i
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6 Surface Area and Volume
- of Spheres

%« Find surface areas and volumes of spheres.

ur Notes “VOCABULARY

ere }“ﬁ \%Jf CU' 5"7 e, L{ Cj 3&
‘{%?"ﬂ J& Sium&poi W q v ﬁe’ﬁ“

Center of a sphere"]uff, ‘a\s‘ﬂﬂ (El})‘ i ‘“{‘\%@ﬁ WHRICH
W pans pn e ¢ equmu:;ia

Radius of a sphere 8\‘!‘4\( 5\,’1,}%%5‘ “i Wa
e to o Wﬁr Oy el SPREIE.

Chord of a sphere 0 S%m@i\% Wh@%/ T&@%OO\WX
e o AL

Diameter of a sphere() [)’(\.Ord ok comtauns e
Coter of e sprcre.

Great circle 1) IY\T@(SCCfZUf\ ’O‘F gfé)ﬂ@(f; &M. A
Dline. Haat ontel V\S e
[spnese.

Hemisphere ¢ (3 i{‘ﬁ CONQO hales,
oo sphere. |

'THEOREM 12.11: SURFACE AREA OF A SPHERE

The surface area S of a.sphere is e
s =4Tlr%; o ——

~where r is the radius of the sphere.
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