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Chapter 8. Geometry Part 2 Measurement in 2
and 3-Dimensions,Plane Sections of Solidg2 weeks)

UTAH CORE Standard(s)

Draw, construct, and describe geometrical figures and describe the relationships between them.

1. Describe the twalimensional figures that result from slicing thwdinensional figures, as in plane sections
of right rectangular prisms and rigtgctangulapyramids. 7.G3

Solve reallife and mathematical problems involving angle measure, area, surface area, and volume.

2. Know the formulas for the area and circumference of a crdeuse them to solve problenisG4

3. Solve realworld and mathemtical problems involving area, volume and surface area ofanmthree
dimensional objects composed of triangles, quadrilaterals, polygainss, and right prisms. 765

Chapter Summary:

Throughout this chapter studenisvelop and explore ideas inageetryaround measures in onéwvo-, and
threedimensionsAdditionally, students will tie concepts learned previouslg'irand 7" grade to content in
this chapter. Section 1 begins with a briefiewand practice witlperimeter and area of polygorgjures
Studentghenuse their knowledge of area and perimeter to solvewedt problemsfind the area of non
standard shapesd reviewideas around percent increase/decrease and scale factoonaedt their
understanding of onr@nd twaedimensimal measures to adding andltiplying algebraic expressions by
finding the perimeter and area of figures with variable expression side lengths.

Section Xstarts with students exploriqanesections of D solids.Exercises in this secticare designetb
help students develop artuitive understandingf dimension(building up and cutting downyptudents will
notice that plansections of D objects areféectedby: a) the type of solid with which one stantsg right
prism versus a pyramahd b)the angle of the cub the basand/or other faced his observation shoulielp
studentainderstanavhen andvhy parallel(and/or perpendiculagutsto a specific facare needed to create
uniform cross sectiong@nd then by extension, uniform cubgdits for finding volumeln other words, the
study of plane sections here is to help students develop an understanding of the structure arich solid
procedures for finding volume§hroughout the exercises, students should develop a stronger understénding
units of measure for ondwo-, and threedimensionsTowards the end of this sectistudens review the use
of nets(a concept from Bgrade)to find surface area of prisms and cylindang then to differentiate this
measure from volume, which thewll also find.

VOCABULARY: area, axis of symmetry, circle, circumference, cimsstion, cube, cylindeedges,
equidistant, face, plane section, perimeter, polygon, polyhedron, prism, pyramid, quadrilateral, rectangle,
square, surface aresymmetrytrapezoidjriangle, volumeyertices.
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CONNECTIONS TO CONTENT:

Prior Knowledge In 6" gradestudents found areas of special quadrilateraldriamples They also found areas
of other objects by decomposing them into rectangles and triafrgl@bager 5 of this text, students extended
that understanding to finding the area of a circle. Alsd"igrade, student®und volume of reengular prisms
andtheir surface arembyusing nets.During their study of geometry in'Bgrade, students shouldvealearned
that the height and base of an object are always perpendicular to each other. They will build on this
understanding as theypply their knowledge of area and volume to real life contexts and asxpleye cross
sectionsand plane sections

Future Knowledgeln 8" grade, students will continue working with volume, formalizahgprithms for
volume of cylinders and addimgethods for finding thgolume of cones and sphereStudentsexplore cross
sections obbjects in7!" grade to understarttbw dimensions are related to each otherthadalgorithms for
surface area and volumiurther, ideas developed through cross section activities are fouadlatitre study
of calculus.Lastly, ideas about planar sections will be extended in seconddhgmatics when students
explore Cavalieri’s Principle.
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MATHEMATICAL PRACTICE STANDARDS

(emphasized):

~ o Make sense | Students will be given a variety of contextual problems with which they w
. of problems | need to makeense and perseveFkar example, 8.0 Anchor Problefhe city
and Is looking to build a new swimming pool in city park. In their city council
persevere meeting, they have determined that they want the pool to hold no more tf
in solving 2500 nt of water, or it will cost too murtto keep it filled.
them.
Help the city council to choose a design for the swimming pool. Design 3
different swimming pools that will each hold at least 206®uat no more thar
2500 nt of water.
Reason Students will use #ir understandingf area and volume t@ason in a variety

abstractly and
guantitatively

of contexts such as the 8.1e Class Actiwtyrite an expression to find the

ghrd

area. If possible, find the exacta ___ om

Construct Students W apply their understanding of perimeter and areaotwstruct and
viable critigue arguments. 8.1g Class ActiviiMike, Juliana andJoe were working
arguments | togetherto make a garden larger. Mileai d, A We have t
and critigue | because if we increase the arealwd garden we will need more fencing to ¢
the reasoningar ound. 0
of others
Juliana had a different ofipWen icoann.
same amount of fencing and move
Joe disagreed with both Mikend Juliana. Hesaid Al know a
make the garden larger and use less fencing.
Who is right?
Model with Students will use models to explore concepts in geometryasugking play
Mathematics | doughand stringo create cross sections of prisfikroughout tle chapter
they will connect models to algorithms.
Attend to Careful attentiorshould be paid to explanations and units throughout this
Precision chapter. Studentsill be expected to attend to several idaathe same time.

Studentsshould attenda precision as they explaideas throughout this
chapter. For example, when discussingss sectios, students should use
precise language in describing the angle of cuts to the base, faces and/o

Look for and
make use of
structure

Students W connect ideas of oretwo-, and threadimensional measures to
simplifying numeric and algebraic expressiansjuding this example from

the8.2 d HomeworkDetermine vinich expression(s) will give the surface ar
or volume for a & object

a. C.
2(6+2+3) (2>6+2x3+ 36)2
b. d.

36 2X3%2+2X3>6+ 2
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Use
appropriate
tools
strategically.

Students will use a variety of tools in tleisapter including play doughulers,
graph paperand calculator€EEncourage students to make sense of ideas w
tools.

Look for and

Students will note in this chapter that length is-dimensional, area is two

express dimensional and requires 2 lengthonedimensional measuretf)at are
regularity in | perpendicular, and volume is thrédienensional and requires 3 lengtha are
repeated eachperpendicular to each other.

reasoning

7W88 - 5 & 2014University of Utah Middle School Math Project in partnership with the
Utah StateDffice of Education. Licensed under Creative Commondyycc



8.0 Anchor Problem Designing a Swimming Poal

The city is looking to build a new swimming paailthecity park. In their city council meetingheydetermined
that they want the pool to hold no more t12800 n¥ of waterin order to conserve water

A. Help the city council to choose a designthe swimming pool. Design threiferent swimming pools
thateach hold at leag000 n? but no more tha@500 n? of water.

B. Choose your favorite of the three desifmsn part A. Find new measures for the pool so: thpit
holds twice as much water as your original design and b) it remains the same overall shape (but not si

as the original. a
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Section8.1: Measurement in Two Dimensions

Section Overview:

This section involvea review angxtension of previously learned ski{fsom 6" grade)involving perimeter
andarea of plane figuresnd volumes of right solid¥he section begins with a review mérimeter and area
and then moves tiinding area ofrregularfigures first with numeric side lengthend the with variable
expression side lengtAdditionally, students continue work on skills developed earlier in the year including
percent increase/decrease, scale factor for perimeter and area, diiylisgrgigebraic expressionshe end

of the section focuses @tl these skilin various rekworld and mathematical context

Concepts and Skills to be Mastere@rom standards

1. Know the formula for the area and circumference of a caeteuse tm to solve problems.

2. Give an informal derivation of the relationship between area and circumference of a circle.

3. Solve realworld and mathematical problems involving area, volume, and surface are @insvthree
dimensional objects composed of triarsglguadrilaterals, polygons, cubes, and right prisms.
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8.1a Class Activity: Differentiate Area and Perimeter

REVIEW: Several ideas should be discussed

student engage i

QUADRILATERALS i Quadrilaterals can be de_fine_d by

sides, angles or a combination.

9 Logic: Are all squares rectangles’

PARALELLOGRAMS Yes—why? Are all rectangls
squares? Ne-why? etc.

9 Relationship between perimeter

Rectangles and area:

o Two rectangles with the same
perimeter can have different
areas.

o Discuss similarities and
differences in how each is founc
(“counting” |i:1

1. Rectangle Riddl¢t1: Can you figure out the dimensions for each counting square units).
rectangle? Use the clues below to draw the fifterént rectangles T What happens wimeside lengths
described. are not whole unltg? Co_nnect _
ideas here to fraction arithmetic.
1 Rectangle Aas a perimeterqual tothat ofRectangle B.
1 Rectangle As a square.
1 Rectangle Bhas an area of 24 square units. It is as close to a square as possible for ihidteasate
lengths arevhole numbers
1 Rectangle Chas a perimeter equal to the @@ of the area ofd&Rtangle B Re ct alangthie3 C’
times the width.
1 Rectangle [has two different odd integers as length and width; each is 1 unit greater than the length al
width of RectangleB.
A B
C D
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Use words and models tapdain the difference between perimeter and areawers may vary. Perimeter is a ene
dimensional (length) unit of measure and area is adiweensional (square) unit of measure. Stress to students that foleaggh
and width are perpendicular to each other.

2. Rectangle Riddle #Z2an you figure out the dimensions for each rectangle? Use the clues below to draw th
four different rectangles described.

1 The numeric measure of the aredrefctangle?l is twice the number representing therimeter.
Rectangle #1s 8 units wide.

1 Rectangle#2 has the same number representing the area and the perimeter; the perirfietaeis 1
perimeter of Rctangletl.

1 Rectangle?3 has thesame length aRectangle#l. The ara of Rectangle#3 is equal to the difference
between the areas 6fectanglestl and#2.

1 Rectangled has an area 6 squaunits less than the area addiangle#3 and a width 2 units merthan
the width ofRectangle#2.

A Rcignall #h B | |rdetahals 2k |

C | Rectapgle #3 | 1 | D Ractangll #

3. What kelped you most to accomplishBctangle R ddl e #27" ?
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For questiong4-6 use a piece of graph paper to answer each:

4. List as many rectangles as you can that have an area of 36?

Answers will varybut the product of thdength and width need to result36 square units

Students will likely quickly notel unit by 36 units2 units by 18 units3 units by 12 units4 units by 9 units6 units by 6 units
Encouragehem to find dimensions that are not whole units: (1/2) unit by 72 units, 1.5 units bjt2W®&b6 units by 16, etcThis is
a good opportunity to review fraction arithmetic. You may also choose to connect ideas here to solving equationss 2.86(5/3)
find x.

5. DRAW two different parallelograms thhtaive the same area. Stteir bag and height.
Answers will vary, but mustatisfythe statement above. For each pair, the base and height must be the same.

6. DRAW two different triangles that have an area of 12. State their base and height.

Answers will vary All answers will sasify the equatio.5(b)(h) = 12 Again, encouragetudents to find
nonwhole number lengths for the base and/or height. See #5 for extension ideas.

7. Suppose gu start with a rectangle that habaselength of6 and height of 4. If you triplthe lengh of the
base wha do you have to do to the heigbthave a new —
rectangle of the same afea o mo

Divide the heighby 3. Explore this idea with students on a grid

as well as arithmetically.
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Activity:

Mike, Juliana and Joewere working togethieon a garde area and perimeter problem their teacher gave
them. The problem is to make the area of a garden larger without having to buy more fencing (increasing the

peri meter.) Their task is to figure out i f thato
Mikes ai d, @A We hav e gbecaude if we intreasesthe fareanotthemarden we will need more
fencing to go around. o

Mi ke’ s statement is not true. For example, a fen

feet; the area would then be only 49 feet squared. Menvthe same amount of fencing could be altered to
contain al0 foot by 40 foot garden; now the area is 400 feet squared. Same perimeter, different area.
Julianahad a di fferent opinion. AThat 6s not tgande, 0
move it to make the area of the garden | arger. o

See above,; this statement is entirely true.
Joe disagreed with both Mike and Juliana He sai d, Al know a way that w
use less fencing.
There is truth in this statemeior example if they had 100 feet of fencing and their original garden was 1 foot
by 49 feetthe garden would have an area of 49 sqtHen using 90 feet of fencing to enclose a 5 foot by 40
foot garden wouldesult in an area of 200 sd.\Which is lager than the original 49 square foot arElae
maximum ared 00 feet of fencing might enclose is 625 square(B&6 foot by 25 foot gardgtF we limit the
shape of the garden a rectangle/Ne can get even more area from regular polygons with mies aind the
most with a circular garden.
Who is right?
Note: students will have to choose length of fencing with which to experiment.
A. Group responseéJse graph papemd stringo help you think about the problem.
a. Decide who you think is right (Mikepllana or Joe.)
b. Come up with a possible answer with your group.
c. Prepare your group explanation and presentation.
d. Be certain to justify your conclusion with reasoning and calculation.

B. Challenge Examine theGarden Problemsing a spreadshe&onsiderall possiblerectangles with

perimeters of 36 unit3How does the area change as you change the configuration of the perimeter?
Suggest that students:

Name the variables in the columns (perimeter, width, length, area).

Look for a patten when they fillin their spreadsheet.

Create graphs (charts) to get a visual picture of whe
Ask them: What do you know about the garden problem from looking at the table and the graphs?

aoow

Q
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8.1a Homework: Perimeter and Aea Problem Solving

Answer each of the questions below.
1. What is the least number of tilgeu can add to the figure beldw create a shape with a perimeter of 16?
Note: When adding a tile, the new tile mebkare at least one side with the original €hepch tile is 1 unit

by 1 unit.

You might suggest to students to draw the figur ® mo
on a separate sheet of paper and thenutut o allille/

“tiles” to manipul ate

2. Use theoriginalfigure givenabove to answesd. Draw your answerdNot e, an answer of
is not sufficient. Use pictures or words to justify your answer.

a. Can you add a tile to this figure itaicrease the perimeter by 1? If so, how?

b. Can you add a tile to this figure to increase the perimeter by 2? If so, how?

c. Can you add a tile to this figure to increase the perimeter by 3? If so, how?

No, this is not possibl&xplain in your own words fay this is not possible.

d Can you add a tile to this figure so that the

3. Can you make more than one shape with the same perimeter, but different areas? Show ywitin igieégs
paper.

4. Can you make more than oskape with the same area, but different perimeters? Show youmiieasid
paper

5. If you pick any whole number between 12 andu®k that many unit tilesan you make a shapéhere the
area and perimeter are equ&how your ideas.
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Spiral Review

1. Find the area of each of the following shapes:
a. b.
6 ft
4 ft
C d.
|
|
| 2 ft 2.24 ft
|
|
4 ft

2. Solve:-8<-3m+10 m<6

3. Solve:—12 >3x x<-4

4. A website says that the odds of Mr. and Mrs. Durrand having a baby with blue or hazel eyes is 50:50.
Describe a simulation that modehe color of eyes their baby will have.

Answers may vary. Possible simulations include tossing a coin or rolling a fair die (assigniogie
color 46 to the other; or odds to one color even to the other color).

5. Write - as a percent and decim#&0% 0.6
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8.1b Class Activity: Areas of Irregular Shapes

The following shapes have been drawrsqnaredot paper. The distance between each dot represents one unit.
Use what you have learned about area to find the area of each shape (A

A: A
A . [} . . . ] [} [} . . ] [} [} . . ] . [} . ] . . .

You might want
to review with
students that
they can
“count?”
“cut” an
into smaller
parts and then
add all the parts
together, or find
the area of a
larger shape and
then subtract
partsto get to
the desired
shape.

A: A =14sq.units B: A=18sq. units C:A=13.14 sq. unitsD: A = 12 sg. units
E: A=3sqg.units F:A=12sq.units G:A=16sq.units H:A=26.28 sg. units
I: A =8 sq. units J: A=11sq. units K:A=45sg.units L:A=5sg.units

Useyour knowledge of area and the problems that you completed above to find the area of the following
irregular shapes.

M A =48.91 sq. ft N A =2400 sg. cm O A=113589sg.m
30cm 23.7m
7.9 ft H |
| L
32.4m
40 cm
3ft [ 9.3m
7.9 ft 49.8m 9.3m
_|
4.5 ft 1
|
n C
4D|cm —
|
30cm
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1 a. Johona is building a decK tife back of her housé&o the T |
right is a sketch of it. She will need to haveith doncrete 9 ft 2ft.
foundation below the deckind thesurface area of the concrete
foundation

A =102 sq. ft 6 ft

b. Suppose Johona wants to build her deck onto a concrete || [
foundationthat is 1.5 ft. thick and has the same surface area a| 15 ft

deck. How many cubic feet of concrete will she need?
V =1021.5 =153 ft

c. How many cubic yards will she need?

153/27 = 5 2/3 y&iTo help students understand why they need
divide by 27, yu might create a®3° 3 cube with unit blocks and
help students connect the fact that 3 ft = 1 yard to this situatio

2. a.Hugo is making the tile pattern shown. The tile saarewith four circles
of the same size inside. He will painetbircles blue and the remaining part of
the tile yellow. Find the area of the portion of the tile that will be yellow.
Area of yellow portion is 30.96 sq. in

12 in.

b. Find the area of the diamosthaped piece in the middle of the tile. > 4
Area of diamoneshapediece is 7.74 if

c. What portion (percent) of the tile will be yellow?
30.96/144 = 21.5%

Help students draw their ideas for finding areas of irregular shapes. For example, on #2 a student mightdrawscadi2 then
wr i t“e f“o usofradius Iseedeloy Transition student to then writing it as:2:2(4(3?m)] inchesas they become ready.

Fn Fn 321 321

122
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8.1bHomework: Areas of Irregular Shapes

1. The following shapes have been drawrsqnaredot paper. The distance betweeagle dot represents one
unit. Use what you have learned about area to find the area of each shhpe (A
See Class Activity for sample problems similar to the ones below.

Solve the following area problems.

2 a. A rectangulatap pool with a
length of40 ft. and a width of 15 ft. is
surrounded by a-§. wide deck. Find
the area of the deck.

15 ft 5ft

40 ft

2 b.Draw a picture of the deck if the deck is extended 3 feet in every direction, then find the area of
new deck1136sq. ft.
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3. A rectangllar field with two semi
circles at each of the shorter ends of : v
the field measures 100 yards long ar - Syd?
40 yards wide. It is surrodied by a
track that is 5 yards idee. Find the
area of the field which includes the
two semicircles on each of the short 40 yd
ends of the rectangle. Find the area (
the track.

Area of the field isapproximately
5256 sq. yds

Area of the track ispproximately
1706.5 sq. yds

100 yd

Discuss why these are approximatiol

4. Laura is painting a sign for the ney
Post Office. She will paintthe
triangular portion blue and the lower

rectangular portion redkind the area
of sign that she wilpaint blue. What :
percent of the sign will be in blue? :
31t b 31t
5] : 5
2 ft : 2 ft
i =] C
10 ft
Spiral Review
1. Simplify the following: 2. Simplify the following expressions:
CH CH 0 (additive inverse) -60+5x-1- 17x -61—-12
- - 7142 + 18/42 = 25/42
9(5- x)+3x- 8 37—-6x
3. Anya and Bartholomew clean windows. Anya charges 50 cents per windo®10lyer job.
Bartholomew charges 90 cents per window plus $6 per job. If on one job, they make the same amount
. . 0.5v+10=0.9w+6 .
money, how many windows did they each clean 10 ; 10 windows
W=
4, Alfonsoiste si ng hi s baby b reb®lohirgtablsshavyg the radtaoetme tossesy . T

Based on the observations, what is the probability the cylinder will land on its side?

Land on sidg Land on top or botton
9 11
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8.1cClass Activity: Areas of Irregular Shapes and Expressions m

The goal in this section is to transition students to writing algebraic expressions for finding area of irregular polygons.
Use your knowledge of area to find thieea of the followinghapesif possible Write an expressioto show
howyou arrived at your answer

1a. 2a
60 m 60 m
100 m
Xxm
A =603 100 =6000m? A =60xm?
1b. 2b.

Suppose you had a 80L00 meter plot of ground of Suppose you have a 60 by 200 meter plotrofigd
which you were going to plant a garden. In the | on which you are going to plant a garden. You
corner of your plot you want to build®s8 storage |d 0 n’ t  wa n twhaedhing jusi an tarea of
shed. How much area wik left for your garden? | 8000 nf. If one side is 60 meters, how long will t
Does it matter which way the storage shed is other sidgthe 200 meter sidéjave to be to have
oriented? an area of 8000 What percent of the otherdsi
6000—40 = 5960 A It does not matter where yoy would you be using?

put it, the area will always be the same.

60x = 8000
X =400/3 or 133 1/3 meters
(133 1/3)/200 = 66 2/3 %

2cC.
What percent of your 6200 meter plot of ground
will be planted?

800012000 = 66 2/3 %
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L 12 m
i H 12 m Xm C
45 m n _|
- 60 m -
60 m m L
L
34 m
34 m
] r
| 1 [ 100 m

100 m

Area of Big Rectangle + Area of Mediune&tangle Area of Big Rectangle + Area of Medium

+ Area of Small Rectangle Rectangle + Area of Small Rectangle
(60)(55) + (45)(34) + (12)(45) (60)(100-X) + (34)K) + (12)K)

or 6000— 60x + 34x +12x

Big rectangle- Little rectangle or

(60)(100)— (14)(45) = Big rectangle- Little rectangle

(60)(100)- (14)() =
A =5370sg. m

A =6000-14xsgq. m
3cSupm s e you’ rrectabgularktardageemcloaufée base of the enclosure is to be 60 by 1
meters. You need to constt a ramp intaheenclosure as illustrated in 3l How long should the ramp b
if you want the remaining area to be 525¢Pm
6000— 14x = 5250
X = (approximately) 53.57 meters

For 41 8 only one methd isshown. Student rathodsmay vary

da. 4b.
Area of Big Rectangle Area of Small Rectangle Area of Big Rectangle Area of Small Rectangle
-0 -0 or wd -0 y <o add ]
: toget
Area of left rectangle + Area of right rectangle thzutvr\?f iﬁ;?e? rect3?12|e2r
W W o X.. P
w X P P OO X P
X yY o o X U g v
A =—yds
7
gyds. %yds.
| L H T |
Lyds. 1
yds 1
%yds. 3 |— x yds. 3de-|_
H
|
3
gyds' %yds.
u L N |—
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Write an expression to represent the indicated measure for eachfalfdinéng irregular shapes.

5. Find the area and perimeter for the figure beloy 6. Find the area of the figure below.

3x d

7x d+6

14

Area oflargeRectangle- Area of Triangle

Area of Big Rectangle + Area of Small Rectangle 12(d +6)- 0.5(6)(12) =12+ 72-36 = 121+36sq.units

: or

5(3x) + 4x(14) = 15+ 56x = 71x sqg units .

Perimeters + 3+ 9 + &+ 14 + K = 28 + 14 units f\rea of the small re_ctangle plus the triangled £20.5(6)(12)
= 12d + 36squareunits
or

Students might struggle with finding the length of the right

side, help them see that it is 7 3x. Area of ~a Trapezoid ("on |

0.5(12(d + 6 +d)

The larger issue is helping students connect ideas about 6(2d + 6) = 121+ 36squareunits.

perimeter and area eddition and multiplication. There are several ways students might find the area.

Encourage students to find more than one.way

7. Find the area and perimeter of the figure | 8. Find the area of the figure below:

below.
15x
5m
7 10
5
4
] |
5x 3x 9m

Area: 1X(7) —5(7x) = 105 — 35x = 70x square units Area: 9m(4n) + 0.5(6m)(4m) = 36nd + 12nF = 48square m
or
5X(7) + XK(7) + 2(K) = 35x + 21x + 14x = 70x square units
Perimeter: 15+ 7 + X+ 5 +7x+ 5 + 5+ 7 = 3 +24 units
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9. A bull’™s &eye

i s made

of t wo concentric cirtr

inches. The larger circle has a radius of 9 inches.
Use 3.14 to approximagein calculatingthe area of:

a. The smaller circle63.585 irf
b. The larger circl®54.34in?

c. The space between the smaller circle and
larger circle the outer riny)190.755in?

Ask students why the area of the

| arger circle is
smaller circle given the radius of the
larger circleis twice that of the
smaller circle.

Also ask: what is the scale factor of
the area of the smaller circle to the
area of the larger circle? (Ans. 4).

Assuming the dart hits the target somewheltggtvis the probability of hitting themaller
C i r @read63.585/254.24 approximately 25%

d. What is the probability of hitting theuter ring® 190.755/254.34 or approximately 75%.
Point out that there is really no need to compute this, given we know that the total
probability must equal 1, hence-(the probabiliy of hitting thesmallertarge) gives us

the probability of hitting theuter rng.

10. Find the area of thgreypart of the figure
below.

Area of Big Circle- Area of Small Circle
=23-3.14K |

j2u _h2u or

11 The figure below showa circleand a
rectangleThe circle’”s diam
rect an g lirgdarea ofthee shaded régiand
its perimeter(use 3.14 for pi)

Area of rectangle Area of SemiCircle

(3¥)(2¥) - (0.5)(*)(¥)

6x% — 1.572 = 4.43¢ square units;

Perimeter: 8x 0. 5( 2 x ) wunitsl 1. 14
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8.1cHomework: Areas of Irregular Shapesand Expressions

Solve the following area problemalrite an expression showing how you got the area.

1. Findthe area of the region.
Area of Big Rectangle Area of Small Rectangle

v ¢, . P P
W o o W
-0 —0  —square units /
1
9 12x
1
w3
3 2y
3
5
W+
H 9 [

2. Find theperimeter andrea of the region.
(use 3.14 for pi)

3. Jeemyneeds to bugoil for the garden spot in his backyafd
sketch of the plot is to the right.

a.

b.

Findthe area of the garden.

How many cubic feet of soil will he need to buy if he
covers the area in 6 inches of soil?

How many cubic feet of soil will he ed to buy if he
covers the area in one and a half feet of soil?

How many feet of fencing will he need to enclose th¢
garden if he fences the exact shape of the garden?

14 ft

| 6ft |

4 ft

[ 1 [

10 ft
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4. Nicois building a deck around thegrcularpool in his back
yard The poolhas a radius dI5 ft. The deck will b& ft wide.

a. Find the area of the deck.
Area of the Outer Circle Area of the Inner Circle

“ (20¢ —* (15%
Area of the deck is 549.5ft

5. a. A stage witha trapezoidal area upstage ameé@angular areg
downstages illustrated n the figureto the right.Find the area of
thestage

b. What is the area of just the rectangular portion of the stage

c. What portion of the stage is the rectangular portion?

21 ft

35 ft

48 ft

6. Rachelis panting a sign for the newealth CenterFind the
area of sign that she will need to paied if she paints thentire
areared

Suppose Rachel decides to paint the lower portion (¢h 3
bottom portion shown below the dotted lihef the sign blue.
What percent of the sign would be blue?

AV

3m
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Write an expression to represent Wigte area of the following irregular shapes.

7.

8n

17

2n

13

6n

Find the perimeter of this region:

8.

b+7

4x

6x 2

6X

-

o ———

10. The circle has a radius of 2y.
Area of Circle— Area of Rectangle

“ (29> = (y)(2y)
10.56/°sq units
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11 12
8cm
15 cm
x+6 x+2
] ]
-
5

13. . .
Area of SemiCircle + Area of Triangle + Area of or Area of SemCircle + Area of Trapezoid
Rectangle P. P P 0 90 P

o C T q C C
E“ E E U —l:) E E o, p . p .
C T C q C C —=U -u —
o, pP. P . T T O C
S T 0 C
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1.

2.

Spiral Review

Write and stve a proportion to find what percent of 27 is 32/ 27 =x/ 100. x = 300/27 = 11.11...%

A local <college football team is known for it
rushingyards for 9 players. Find the mean absolute deviation of their rushing y&4s.77 ...

Rushing Yards
460

399

180

158

110

95

55

15

1

Two angles are supplementary. One angle is 49 degrees less than the other. What are the measures
each angle? 65.5 and 114.5

Write 0.672 as a percens7.2 %

Samhaslots of bracelets.She gets 3 more bracelethiéh shesells- of the braceletsWrite two
different equivalent expressions showing how many bracelets Sam has left.

£(x+3

Ex+1

500+5(9
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8.1d Class Activity: ReviewAreas of Triangles, Parallelograms, Trgezoids; Circle Area and
Circumf erence

Activity: In pairs, answer each of the following. Use a model to justify your answer.

1. Look back at questio#i3 from your homework (8.1c). How much more soil will Jeremy need to buy if he
decided to cover his garden in 1.5 feet of soil rather than six inches of soil? Give your answer as a scale
factor (twice as much? Three times as much? 1.5 times as much?) Explain:

3 times as mucgB3 0.5 feet is 1.5 feet.

2. Kara and Sharice are in a quilting competitiBath are stitching rectangularhaped qui | t s. §
has ararea of 2,278 square incheswath hei ght of 44 i ncaleaef2,2764pmer i c e’
inches witha height 647 inches. Whose quilt is wed? By how many inches is it wad?

The width of Kara’s quilt is 51.77 1in. The w
Kara’'s quilt is wider by 3.34 in.

3. Rufinaboughttwo 12foot pieces of lumbrand two 8foot pieces of lumber to creatderder for her
garden in her yardhe wants to use all the wood to enclose her gaktlam.should she use the fopieces
to create aiectangulagarden of largest possible apa&hat is thdargest area shean get with her four
pieces of wood?

Rufina has 40 linear feet of wood with which to create a garden. Encourage students to try a variety of
configurationsa 12 ft 3 8 ft garden would give an area of 96 # 15ft 3 5 ft would give and area of 75

ft2, etc. Ask students what they notice happening? Help them discover théit3all@ft garden would

result in the largest area of 108

4. A triangle has an area 80 square centimeters.
a. Ifits heightis 15 cm, what is the length of thase?
b. Draw atriangle with an area &0 square centimetenseight of 15cmand base you found part a Is
there more than one triangle you can draw with those dimensions?
c. Draw a triangle that has an atbat is 150% of the origin&l0 cn? triangle. What are thdimensions of
your larger triangle?
a.Base is 1Zm
b. Drawings might be varyres, infinitelymany triangles with those dimensions
c. Original triangle hadb = 12 cm, h = 15cm, and A =0.5(12 cm)(15cm) =90 cn?. We want A =
1.500) cn? or 135c?. One way: 13 =0.5(15)b, sd = 18 cm. There are other answers.
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5. Julius drew a trapezoid that had bases of 15 and 11 inches and a height of 4 inches.

What is the area of the trapezoid Julius dtew

Can you draw a trapezoid that has the same area,ffanedt dimensiord

Draw a trapezoid with the same height but with bases that are a 5/2 scale factor of the original trapezc
What is the area of the new trapezoid?

apop

a)A =52ir?

b) answers will vary

¢) The base of 15 will be 75/2 or 37.5 inches tr@d11 base will become 55/2 or 27.5 inches. The height
remains the same.

d) A =0.5(4)(37.5 + 27.5) = 130%n

Notice again that the area changed by the samefscabe (this happened with #4 aJs®e only changed

one dimension, not both, so the ackanged in the same way. In other words, if we scaled both the height
and base by 5/2, our area would scale by {52t because we only changed one dimension, our area
scaled by one factor of 5/2. Discuss this point with students.

Review:These ideaare review from chapter 5.
Draw a model and explain how to find the circumference of a circle:

Draw a model and explain how to find the area of a circle:

6. You're making a 12 inch diameter pi zzahringfetu wan
around the outside without sau¢gse 3.14as an approximatiofor pi.)
a. What is the area that the sauce will cover?
If D =12in,r =6in. We want a 1.5 inch ring, so we use 4.5. Area of the sauce is 63.585 in

b. What percent of the dgh will be covered be sauce?
About 56%

c. If one 8 0z can of tomato sauce covers about 125 sq. inches of pizza dough, how many cans of sauce
will you need to buy?
1 can of tomato sauce

7W88 - 28 & 2014University of Utah Middle School Math Project in partnership with the
Utah StateDffice of Education. Licensed under Creative Commondyycc



7. A circular swimming pool with a diameter of 32 feet is located exactihe middle of a@ ft3 40ft square
lot. For safety reasons the lot needs to havefafe@ce on the perimeter of the entire lot.
a. How long will the fence need to be?
P = 1@ feet

b. If the fence was around only the circular pool, how long wthudfence be?
C =100.48 feet

c. Explain how much longer a fence around the whole yard is than a fence only around the pool using
percent increase.
59% increase

d. What percent of the yard area does the pool take up?
About 50.2%

e. What is the area of theard NOT taken up by the pool?

About 49.8%

8. Look back atquestios from t he homework (8.1c). Nico’' g po
of space in his yard (using 3.14 as an approximation JolffNico adds the five foot deck anod the pool,
what percent increase of space will this be?

Old area=706.54% new ar éaappreximatélydl ,256%t1,256/709.5 = 1.778. Thus the pool
with the deck is now 177.778% the area of just the ploole Notice that the scale factbbom the 15

foot radius to the 20 foot radius is 4/3, so the percent increase will b& @I8)ify with students that

for finding area of a circle, the radius is squared (review with them why this is true from the picture the
drew before doing #6)htis when this length is increased by a scale factor of 4/3, the area will scale at
(4/3%.
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8.1d Homework: ReviewAreas of Triangles, Parallelograms, Trapezoids; Circle Area and Circurference

1. Wallpaper comes in rolls that are 60 feet long and 2#ee. How many rolls of adlpaper will it take to
cover 00 square feet?

6 rolls of wallpaper—talk about this with students. One roll covers 120ffiarea. Five rolls cover 60Fftso
you’ | | "mleThete vall bé20 ftleft over.

2. A redangular garden has an area ofsdtare feet. One of the sidesGdeet.
a. What is the other side?
b. You want to put a fence around it. How long will the fence nebé&?o
c. You decide you want to increase the length of eatd sy a scale factor &t2. What are the new
dimensions of your garden?
d. What is the area of your new garden?

3. Mrs. Garciahas a table shaped lika soscelesrapezoid in her third grade classroom. The two parallel
sides have lengths of 6 feet and 8 feet. The distaneebertthem is 4 feet.

a. What is thearea of the top of Mrs. Gar¢ias t abl e ?
b. Suppose Mrs. Garcia has a 1.75 ft by 0.8 ft puzzle on the table. How much surface area is now availal
on her table?

4. Thediameterof the earth is about 7926 miles.
a. Find thedistance around the earth at the equator

Using a diameter of 7926 miles and 3.14 for pi, tiséadce around thigarth at the equator is approximately
24,862.52miles

b. If there are 5280 feet in every mile, what is the distance around the Earth in feet?
24862.52 5280=131,274,105.6 feet.

C. Suppose you cajog at a rate of 2 mileevery 15minutes. At this rate, how long would it take you to
walk around the Earth?
24,862.52(15/2) = 186,468.9 minute; 186,468.9/60 = 3,107.815 hours; 3,107.815/24 =d&99.49
you walked 24 hours a day 7 days a week. If you walked 10 hours a day (3,107.815/10), it would take
310.7815 10 hour days of wal king. Of <course
equat or ,tually hletiofeocean toacammdwith.
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5. A 12 foat by 16 bat rectangulaoffice is being sectioned off intavo triangular areaso that desks can be

6.

A = 94 50— (.5)19.75T1= 2043.8ft2 (rounded
the area of the circle to the nearest sq. ft)

7.

placed in opposite cornerd he diagonal of the officerm corner to arner)is 20 feet. Thenanager
needs a dividing atainto hang from the ceilingroundone of the triangles.

a. How long does the curtammeed to be L

20
12

—

16

b. The carpet in each section will be a different coloowHnany squaréeet ofcarpet will be needed to
cover each triangular section?

The threepointline in basketball is
approximately a senruircle with a radius of
19 feet and 9 inches. The entire coud is
rectangles0 feetwide by 94 feetong. What

is theapproximatearea of the court that
results in 3 pointfor a tean? ‘o <> o

L] T T T T T T L]

| |

Your nei ayatl @wnisshaped like a rectangle. The back fence is 3812rigetrd the side

fence is 32.6eetlong. He will pay you $0.04 per square foot for mowing and $0.11 per foot for trimming
all the edges. How much will you get paid total for mowing and trimming? Remember to show all your
work.

You’' re t he man argagon ceotdr tha has a50 hyt2y meteerectangular pool. Currently,
there is an 1.5 meteement walkway around the pool (see diagraithe cormunity is concerned about

the safety of the walkway and would like to cover it with a-aljm rubber substance that costs $78 a square
meterto beinstalled. The county has budgeted $15,360the project. Is that enough money to cover the
walkway? Exphin you answer.

|__ 1.5 meter
walkway

A

25m

50 m
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Spiral Review

. . _ 180 §

A hot tub is surrounded by a square deck as pictured to the rigr .

What is the area of the deck? —

Area = (180 imj—p(83 inf ° 21,631.46 if Y \
83in Y
.' . |
I'.II. j.u'

.

Cristian is building a rectangular garden in his backyard. Théwidthe garden is set at 29 inches. He
wants the fence to be 5 inches longer than the garden on each side. If he wants the area enclosed by
fence to be 228 square inches, how long should the garden be?

(29+5+5)(x+5+5) =202¢

39(x+10)=2028 42 inches long
X=42

Eupne’s math class has 20 boys and 10 girl s. I
candy bar, what is the probability Eugene will be chosen? What is the probability that a girl will be
chosen?P(Eugene)= 1/30; P(girl) = 10/30 = 1/3

Thee are a total of 214 cars and trucks on aflahe number of cars is four more than twice the
number of truckshow many cars and trucks are on the lot?

o T 0= 214 trucks = 70
o0 ¢pmnm  AAOO144
0O XTt
T @ 4@ y-28
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8.1f SeltAssessment: Section.8

Consider the following skills/concepts. Rate your comfort level with each skill/concept by checking the box thi
beg describes your progress in mastering each skill/conSeptple problems can be found on the following

page.

Beqinnin Developing Skill | Practical Skill and Deep
Skill/Concept Unde?stand?n and Understanding Understanding,
9 Understanding Skill Mastery

Sdve problems
involving area and
circumference of a
circle with numeric
measures.

| can solve problems
finding
circumferenceor
area of any circlas
long as |
the radiusformulas
anda picture of the
situation

I

| can solve problems
finding circumkrence
or area of any circle
as |l ong as
picture of the
situation.

| can solve problems
finding circumference
or area of any circle
when information is
given pictorially or in
context

| can solve problems
finding circumference
or area of any ctle
regardless of how the|
information is givenl
can also apply
information to new
contexts.

Solve real world
and mathmatical
problems involving
area and perimeter,
of two-dimensional
objects composk
of triangles and
guadrilaterals

| struggle to sole
problems involving
area and perimeter of
triangles and
quadrilaterals.

| can solve problems
involving area and
perimeter of triangles
and quadrilaterali

all the informationis
given

| can solve problems
involving area and
perimeter of triangles
and aquadrilaterals
even if | have to find
missing information
to solve it.

| can solve problems
involving area and
perimeter of triangles
and quadrilaterals
even if | have to find
missing information
to solve it.I can also
explain why my
answer is correct.

Understand and
explain the
difference between
perimeter and area|

| struggle to
understand the
difference between
perimeter and area.

| can calculate
perimeter and area of]
various twe
dimensional objects.

| understand and can
show visually the
difference bateen
perimeter and area.

| understand and can
explain in my own
words the difference
between perimeter
and area.

Find area or
perimeter of an
object with
algebraially
measured lengths.

| can find the area or
perimeter of an object
with numeric
measuredengths but
struggle if there are
variables involved

| canusuallyfind
perimeteror areaof
an object with
algebraic measured
lengths.

| canalwaysfind
perimeter or area of
an object with
algebraially
measured lengths.

| can solvearea and
perimetemproblems
involving missing
sides with
algebraially
measured lengths.

Solve problems
involving scale or
percent
increase/decrease
and area and/or
perimeter.

| can find the
perimeter or area of
objects, but | struggle
to solve problems
involving scale or
percent
increase/decrease.

| can find the
perimeter and areas ¢
two scaled objects. |
can usually find the
scale factor between
those measurements.

| can solve problems
involving scale or
percent
increase/decrease an
area and/or perimeter

| can solve prblems
involving scale or
percent
increase/decrease an
perimeter or area. |
can also explain the
relationship between
perimeters or areas 0
those objects.
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Sample Problems for Section 8.1

1. Use the given information to find the missing informatiBlound each answer to the nearest hundredth
unit.
a. Diameter: 18 km C. Circumference: 50.24 in
Circumference: Radius:
b. Radius: 0.1 m d. Area: 105.63 ifA
Area: Radius:
2. Answer the following questionssing the object pictured. ) 30 cm )
a. Find the perimeter and area of the object to the left. I L
15 cm
o ’
5cm
24 cm 7om
b. What percent of the total area is the area of one of the 3in
outer squares in the object to the left? oo Bin
i_| -
E3in
12 in T
1 12 in
3ing
) 1Z in '—:_I i
iin
C. Phoebe is buying an-thaped desk. How much area will .
the desk pictured take up in her apartment? B -
2 ft
4 ft
4 ft |_'
H [
6 ft
3. Explain the difference between perimeter and area in words andimegict/se th&gure in 2c to help
you in your explanation
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Use the rectangle to the right to answer the following questic

a.  Wha is the perimeter? x+99
b. What is the area?
3.5X%
C. If the perimeter is 1098 units, what is the valugf
The di mensions of Gabrielle’”s rectangul ar gar
is going to decrease the dimensions by 25%
a. Find the perimeter and area of each garden.
b Find the percent of decrease between the perimeters of each garden.
C. Find the percent of decrease the areas of each garden.
d In general, how are the percents of change of perimeters and areas of scaled G@iggt?s re
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Section 8.2: 2D Plane Sections from 3D Figures ai¥iD Measurement

Section Overview:

The goal of this section is to help students better understqattributes of various prisms, b) how those
attributesaffect finding the surface area aadlume of different prisms;) the relationship between

measurements in-12-, and 3dimensional figureand d) connect ideas of scale factor/percent change to ideas
of surface area and volum@tudents begithis section by examining thre@mensional figires.They should

observe which faces for an object parallel and/or perpendicular and whact the same size and shape.
Students quickly move to taking cressctions of various figures to notice what two dimensional shapes are
generatedy differenttypes of cutsAttention wil be paid to when parallel plasections generate surfaces that
are the same and when they are different. The ex
understanding of the algorithms for finding perimetezaaand volume. Additionally, exercises should help
students better understand units of measure for perimeter, area, and volume. Next, students examine the net
3D figures. Nets were introduced i §rade; in ¥ grade, students extend their underdiag by

differentiating surface area from volume. Students will use their understanding of surface area and volume to
solve various problems. Specificglattention will be paid to scale factor and percent change in problems
involving volumeand surfacarea

Concepts and Skills to be Mastere¢irom standards

1. Describe the twalimensional figures that result from slicing three dimensional figures
2. Solve realworld and mathematical problems involving volume and surface area ofdiinmeasional
objecs composed of triangles, quadrilaterals, polygons, cubes, and right prisms.

Background knowledge for making and describing 2D esessions:

1 Right regular plyhedron prisms are three dimensional figures with at minimum two parallel polygonal
faces of tie same size and shafalled basesyemaininglateralfaces are rectangles not necessainiéy
sameas the bases (note that the base may be any polygon latetladfaces are always rectangles.)

1 Right gylinders have parallel circular bases of the saine (radii are equal) whose centers are aligned
directly above each other (centers lie on a line that is perpendicular to both bases

1 There are several ways to tganesections of a prism or cylinder (for the descriptions below, we
assume the prisnr aylinder is standing on one of its bases):

o Parallel to the base
o Perpendicular to the base
o Slice at an angle (in a tilted direction) to the base

1 A crosssection is a special type of plane section cut perpendicular to a face or base. Most cuts in this
section will be crossections.

T “Equi di stant” means an equal distance. “Vert:]i
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8.2a Class Activity: 2D Plane Sections @fubes and Prisms (playdough & dental floss)

Students can make their own ptdpugh using the providedaipe at the end of the chapter OR you may use the links below to view

demonstrations of plane semisOR you might use a combination of the two
http://www.learner.org/courses/learningmath/geometry/session9/part_c/index.htmi

http://www.shodor.org/interactivate/activities/CrossSectionFlyer/

Review vocabularyside, vertices, face, edge)th studentsMany ideas will be explored in this section, take time to discuss concepts

thoroughly with students.

OBJECTIVE THROUGHOUT PLANE SECTION EXERCISESTUDENTS WILL UNDERSTAND WHEN THEY CAN MAKE
PARALLEL PLANAR CUTS THAT GENERATE EQUAL SECTIONS. This will lead into ideas about volume.

1. Mold aCUBE from play-dough.

Perform the
following cuts.

Sketch where you cut

Sketch the exposed
surface(s).

NOTES

a. Cutparallel to

the base

Cut parallel to
the base again,
but at a
different
distance from
the base.

Square

Examine the prism with student
Note parallel and perpendicular
sides. Al® note number of face]
and that the faces are all the
same size and shape.

Discuss what would
happen if the cube was
placed on a different
face.

How does the new exposed
surface compare to the previou
surface?

| t ° sameg(thigwill not be
true whe they do spheres.)

What is true about all cuts of a cube parallel to the bése?lways get aross section that issguare
surface that is the same as the face of the cube.
What is true aboutthercuts of a cube NOT parallel to the base throughat least one lateral fag&’ou
get different polygons-have students explore this.

C.

Cut
perpendicular
to the base and
parallel to a
face

Cut
perpendicular
to the base and
parallel to a
face again, but
at a different
location on the
cube.

If the cut isparallel to a face

(andthusperpendicular to the
base), then all cross sections w|
be a square.

Ask students to make cuts
perpendicular to the base bu
not parallel to any of the
faces. Discuss the cross
sections they find.

How does the new erged
surface compare to the previou
surface?

All plane sections parallel to a
face will be a square

What is true about all cuts of a cube perpendicular to the base and parallel tovadate?/s get a surface
that is the same as the face of the cube.

What is true about cuts of a cube perpendicular to the base but not parallel to acfage?ectangkethat are
not necessarily the same, neither shape nor size.
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2. Mold aCUBE again. Perform a single cut to create the following:

Createé

Sketch whereyou
cut

NOTES

a. Triangle

ask students i

Discuss the charactstics of cuts needed to mattéferent
triangles. e.g. for an equilateral triangle, the cut must intersect
edges theame distance (equidistant) fronvertex Help students

they can attend to precision and use appropriate language such as face
create an vertex, side, plane, equidistant, parallel, perpendicular, etc.
equilateral, Throughout these exercises, it will be helpful to have studgnts
isosceles draw where the plane cuts the solid figure.

and/or scaleng

triangle

b. Square Ask students to desbe from where each side of the plane secti

came Answer: each side of the plane section is a line fadiace

of the cube. In other wordi) get a triangle, the plamsection must
pass through three sides, for a quadrilateral it must pass throu
four sidesStudents may believe that a cut diagonally through &
face and perpendicular to the opposite face will result in a squd
Help them see that the diagonal is not equan edge length.

c. Rectangle

A cut perpendicular to the base but not parallel to a face will re
in a rectangleA cut through the diagonal of a face perpendiculg
the opposite face results in a rectangle. All cuts perpendicular
base rsult in a rectangle. Abuchrectangles will havéwo sides
equal to the length of a face. The other two sides will vary in
length.

d. Pentagon

This will be difficult for students. Help them understand that to
a five sided polygon, the cut must pakrough five sides dhe
cube. Also note that the vertices of the plane sectome from the
edges of the cube.

e. Hexagon

A hexagon can be created by cutting/passing through all six fa
of the cube. Remember, the cut must be straigtiidentswill
want t o ma k eNote that nowtheat polygonsican be
made by plane sections because there are only 6 sides of a cu

f. Circle or
Trapezoid

Not possible.
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3. Mold aRight RECTANGULAR PRISM (that is not a cubg

following cuts.

Perform the

prism may be turned the othg
way

Sketch where you cut

NOTES: describe the plane section and what might
happen with other similar cuts.

a.

Cut parallel to
the bas.

Cut parallel to
the base again,
but at a

Examine the prism with students. Ngiarallel and
perpendicular face Also note number of faces and if th
faces are of the same size and shape. Discuss what w
happen is the prism were placed on a different face.

All cuts parallel to the base resuita plane section the
same size and shape as the base.

different
distance from
the base.

All cuts parallel to the base, regardless of its distance f
the baseresult in plane sections that dhe same (this
will not be true when students cut pyramids or spheres
Ask studerd to make a conjecture about why all these
plane sectionare all the same.

Have students make alNOT parallel to the base but
through at least twiateral face and note what happers
this will result in polygons that are not all the same.

What is true aboull cuts of a rectangular prism parallel to the base® plane section will always be the
same ashe basef the prism.
What is true about cuts of a rectangular prism NOT parallel to the basgiane secti@will NOT all be
the samas the base

C.

. Cut

Cut
perpendicular tc
the bas and
parallel to a
face

All plane sectionparallel to a facavill be the same ahe
facethe cut is parallel to

perpendicular tc
the base but no
parallel to a
face.

N

These plane sections are not all the sail are
rectangles with heights equal to the face heights, but f
of the rectanglewill vary.

What is true about all plane sectiasfsa rectangular prism perpendicular to the base and parallel to a f
The surface will be the same as thesfat the prism.
What is true about any plane sectafra rectangular prism perpendicular to the base but not parallel to
face?The plane sectionsill vary.
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4. Mold aSPHERE

Perform the
following cuts.

Sketch where you cut

NOTES: describe the plane sction and what might
happen with other similar cuts.

a. Cut parallel to
the table at
different
distances from
the table.

Make aits that

Discuss the figure with students. Ask students how the
sphere is different thanrgght prism. Students may note:
it doesn’ t ‘thasd e n“os indaetst’e,r
oriented, it always looks the same. Ask students how 4
sphere is related to a circle: a circle is the locus of poir
in aplaneall equidistant from a fixed poinvhile a
sphere is the locus of pointsspaceall equidistant from &
fixed point.Students will likely be comfetable with the
idea that plansections are all circlesf different sizes,
for cutsparallel to the tableegardless of where the cut i
made

are notparallel
to thetable

Students might find it hard to understand why cuts
regardless of the anglef a spheralways results in a
circle. Some students may believe that cuts of various
angles will result in an ellipse. Help students understq
that because saeSphereehtn
does not affect the plane section.

What is true about all cuts of a sphere parallel to the talsle®? are all circlesf various sizes

What is true about all cuts of a sphere NOT parallel to the table are all circles.

Cut
perpendicular tc
the table.

. Cut
perpendicular tc
the table again,
but at a

Review the mathematical foundations document for id¢
on how to extend concepts with perpendicular cuts.

The radius of the circlei@) changes as the distance from the tabl
changes. All circles are scaled versions of each other (similar.)

different
location on the
sphere

What is true about all cuts of a spheReyardless of where the cut is made, you always get a circular
surface.
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5. Make a cube andrectangular prism like in exercisg$ and#3 again. Orient them as in the figure below:

What is the shape of the base of the cube and the rectangular Prisef?square; prisiy square

Will all cuts parallel to the base result in the sgha@ar fgure for the cube¥es, they will all be squares
Will all cuts parallel to the base result in the same planar figure for the regtausgte Yes, they will all be
squares

Help students understand that the volume of either can be thought of as ardzaséttime the height.
Now rotate each 90° as shown in the figure below:

What is the shape of the base of the cubetlamdectangular prism nowRubed, square; prism rectangle
Will all cuts parallel to the base result in the same planar figutbdéotube?es, they will all be squares

Will all cuts parallel to the base result in the sgfamar figure for the rectangle pri8iies, they will all be
rectangleshe same size as the base (face touching the table)
Again, discuss with students thatlwyme can be represented as area of the basethmbeight. Help them
see how this is connectkd w3 h. This will be explored further for the cylinder and triangular prism in
the next lesson.

6. Compare and contrast plasections ofectangular prisig) cubes and spheres.

Possible responses from students:

For prisms, students will observe that restricting cuts to being parallel tagbenlill always result in plareections of the same size
and shape as the base.

Cuts parallel to a face will resuit crosssections of the sangze and shape as the face dhtye base is rectangular. In the next
section students will cut triangular prisms. You may want to discuss this further then.

All cuts parallel to a face will be perpendicular to the base fight prism.
Cuts perpendicular to the base but not necessarily parallel to a face.

Various cuts perpendicular to the bagk not necessarilyesult in crosssections that are all the sasize and shap&owever they
will all be quadrilateralsvhen aitting rectangular prisms.

Crosssections of spheres are always circles, but the size of the circle varies depending on how far from the centesegbgorross
was taken.
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8.2a Homework: 3D Objects

Use your knowledge of each thrdienensional object tanswer the following questions.

Cubes
1.

2.

How many faces does a cube have?
What do you know about each face of a cube?
How many edges does a cube have?

How many vertices does a cube have?

Rectangular Prisms

5.

6.

7.

How many facesloesa rectangular prism have?
How many edges and vertices does a rectangular prism have?

How are a rectangular prism and a cube similar and different?

Sphere

8.

9.

Does a sphere have any edges or vertices?

What makes a sphere different from all the other 3D objects named above?
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Spiral Review

1. Find the area of each figure below:
a. b.
|
3 ft
al [
8 ft
C. The figure below is a square. | d.

Polygon P, Q, R, S

u [

2. Simone rolls a die 64 times. Afgximately, how many times will she roll a 6763 64° 10—-11

3. Find the unit rate for BOTH units.

Izzy drove 357 miles on 10 gallons of gasoline- 2 Hre— B
4, Convert the flowing units using the ratios given:
o— _ feet=37 inches (1 foot = 12 inches)
5. The temperature at midnight was 8° C. By 8 am, it had risen 1.5°. By noon, it had risen another 2.7°.

Then a storm blew in, causiitgo drop 2.7° by 6 pm. What was the temperature at 6 pm® J
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8.2b Class Activity: 2D PlaneSections on Cylinders and More Note: volume of cylinders is ari"&rade
topic. Plane sections are addressed here a:

1. Mold aright CYLINDER , put the circular base on the table way to exploredifferences in righsolids.
Perform the Sketch where | NOTES: de<ribe the plane section and what might happer
following cuts. you cut with other similar cuts.
a. Cut parallel to Discuss attributes of cylinder with students. Help students recoguaize th

the lateral face of the cylindes continuousand how it is related to the
circumference of the base.g. the base length of the lateral face is the
circumference of the base of the cylindéou might help students
recognize that the lateral faceasisectangle with base = C and height =
height of cylinder.

All cuts parallel to the base result in a circular plane sectiol

All circles are the same size and shapéhe base.

the base

b. Make cuts nb

parallel to the @ There are several ways one mi geh

base but through 1) through the lateral face only. These cuts will be elliptical. 2) Through
one base and the lateral face. This cut will have a straight side (the on
the lateral face of generated by going through the base, and then a curved-aidellipse
the cylinder with a portion cut out of it. Bthrough both the bases. This will ook like g
ellipse with two ends cut off.

What is true about all cuts of a cylinder parallel to the baseralways get circles of the same size as th

base (same radius).
What is true about all cuts of a cylinde¢OT parallel to the basé®udents will not getircles. Discuss why
this is true. Discuss how these plane sections differ from glec#ons of spheres.

c. Cut These cutsvill result inrectanglesTake time to discuss and

perpendicular to hawe students experiment with this
the base

d. Make cuts that go See b. above.
through at leds
one base of the
cylinder but are
not perpendicular
to the base.

What is true about atluts of a cylinder parallel to th® the base7hey are all cicles of the samsizeas

the base.

What is true about cuts of a cylindegrpendicular to the basé® will result in differentrectangle.

What is true about any other ctd@T parallel to the base @erpendicular to the bay? These result in

various plane sections.
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2. Make aTRIANGULAR -BASED RIGHT PRISM. Put the triangle base on the table.

Perform the following cuts. | Sketch where you NOTES: describe the plane section and what
cut might happen with other similar cuts.

a. Cut parallel to the Discuss attributes of the prism with students. Help student
recognize that one might see the lateral surface area of th

base prism as three separate rectangles with basel heighh
OR as one large rectangle of babeaBd height. Also
discuss with students whye arechoosing the triangular
faces to be the base.
b. Make ats that arerot These cuts will result in different polygons.

parallel to the basleut
go through at least on
face of the prism

What is true about all cuts of a triangular prism parallel td#se=?Theyall result in triangular plane
sections that are the same size and shape as the base

c. Cut perpendicular to Students might expect t.hat cuts perpendicular to the bqse

the base parallel to a face result in plane sections that aafesmne_sme

and shape as the face. But in this case the plane section \

not be the same shape as the face. Ingeaade sections will
be rectangular, with heights equal to the height of the pris
but they will have varying bases. You might ask studiénts
this is because there are an odd number of faces (this is 0
part of the issue, a right prism with a hexagonal base will g
not give plane sections of the same size and shape as a f
with a cut that is perpendicular to the base and parallel to
face). Only a right prism with four congruent faces resint
plane sections perpendicular to the base and parallel to a
that are the same size and shape as the face.

What is true about all cuts of a triudar prismperpendiculato the base?heplane section will ba
rectangle of the same height as the prism but with different lengths for the base of the rectangle.

The result oRc shouldead to a discussion about volume and orientdtiotume for right prisms is area o
the base multipliedyothe height Thi s “ wor ks” because all pl ane
base are the same size and shdpely for right rectangulaprisms can we change its orientation and sti
use the same values to find volume. If a right prism theeh@orparallelogram base, the easiest way to
find its volume is to choose for the base a face that has an opposite face that is the same size and s
the case of a triangular prism, orienting it as seen in the picture above means we can filtrheaivaply
by finding the area of the base and then multiplying it by the height. If we rotate the prism 90 degreg
on its side), we cannot merely find the area ofrdutangulabase and multiply it by the heigfiteight of
the trianglebecausall the plane sections are not the same.

7W88 - 45 & 2014 University of Utah Middle School Math Project in partnership with the
Utah StateOffice of Education. Licensed under Creative Commondycc



3. Make aSQUARE-BASED RIGHT PYRAMID . Put the square base on the table.

Perform the following cuts.

Sketch where you
cut

NOTES: describe the plane section and what
might happen with other similar cuts.

a. Make cutgarallel to
the base

Discuss attributes of pyramid with students. Help students|
that there is only one base and why each of the lateral fac
are of the same size and shape for this prighe base is
square and the height of the prism is dime perpendicular tg
t he base ’aReviewtonceptscfrermthee r
mathematical foundatiendocument for how you might
discuss the solid

All cuts parallel to the base result in squares, however squ
are of different sizes.

You might discuss W students that the size of the square
are changing at a constant rate as plane sections move uj
height. Thus, the rate of change for the measure of the sq
plane section is affected by the height of the pyramid. The
ideawill be explored furthein math beyond this course.

scaled versions of each other.

What do you notice about cuts of a squdased pyramid parallel to the basgthtinue the discussion

about volume from #2. Help students see that finding the area of the base and then multiplying it by
height will not result in the volume of a pyramid (plane sections change as we move up the height), O
we can intuitively see a scale factor affecting the base of the square plane seailitims squares are

b. Cut perpendicular to
thebase and parallel
one of the
edges

All cuts will form trapezoids with one base the
same for all trapezoids. Discuss with students th
the crosssection passethrough four faces.

c. Cut perpendicular to
the basegain, but at a
different location on
thepyramid

If the cut passes through only three faces, the €
section will be a triangle. Plangections will vary.

What do you notice about cuts of a triangular pyramid perpendicular to the $abiehts should notice
that no maer how one cuts a pyramid, the resulting plane sections vary.
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4. Make a cylinder and a triangular prism like in exerctesnd#2 again.Also make a rectangular prism.
Orient them as in the figure below:

What is he shape of the basétbe cylinde® Circle
What is the shape of the base of the triangular prismagle
What is the shape of the base of the rectangular pigmtangle
Will all cuts parallel to the base result in the sanamat figure for the cylind@rYes, they will al be circles
Will all cuts parallel to the base result in the sgifamar figure for the triangular prighyYes, they will all
be triangles
Will all cuts parallel to the base result in the same planar figure for the rectangular peisni?ey will all
berectangles
Thus, volume for these figures is area of the base time the Heighbrient them this way see below

5. Now rotate each 90° as shown in the figure below:

What is the shape of thpartof the cylinderesting on the tab®This queton will throw studerd. Students

mi ght say it’s resting on a |line or a very narrtr
What is the shape of thpartof the triangular prismesting on the tab®if they lay it flat, it is a rectangle.

What is the shape of the part of the rectdagprism resting on the tabl&Zhey lay it flat, it is a rectangle.

Will all cuts parallel to théableresult in the same planar figure for the cylind&f?, varying rectangles.

Will all cuts parallel to theéableresult in the same planar figure tbe triangular prism® O, varying

rectangles.

Will all cuts parallel to the table result in the same planar figure for the rectangular pesmibey will all

be rectangles

Discuss 1) the volume of the figure remains the same despite orientation \2¥ Bir, we want all the

plane sections parallel to the base to be the s&@@rientation is irrelevant for rectangular prisms since all
plane sections parallel to the base are the same no matter the orientation.

Again: remember tyihgad helystudedts recogniaetthe P dirsensiomal plane sestion
youbre al so hel pi ng canhbtftevorient atdreedimensional objecn auch aovaye
that opposite sides will be the same and thus one can create equal sectfdhss can be done, finding
the volume of the object wildl be the base (the
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8.2b Homework: Area ofPlane Sections

For eaclplanesection described below, state the shape ogbldmeesection and its area. Refergrevious class
activities, as needed.

1. Imagine cutting a cube, parallel to the base.

a. What shape is the plasection?

b. If youcuta2 53 5inchcube parallel to any face, what will theea of the plansectionbe?
A =25sq.in

3.3 1
2. Imagine aight squarebasedorism with edge Iengtth 3 2 3 45 inches.

a. If you make a cut parallel to the square base, what wilbkeesection b&
b. What will the area of the plane section descr
c. What will the plane section be if the cut is made parallel téatieealface?
d What will the area ef the plane section in *“c

3. Imagine cutting a sphemith diameter 1@m parallel to the table through the center.
a. What shape will any plarsectionbe?

b. What will the area of the plane section be?

4. Imagine cutting a cylindesf diameter 1562 cm and height 8m, parallel to the base.
a. What shape is the plasectionand what is its ar@a
Circle; area (6.3Ptcn? = 39.8161tcn? or approximately 125.02 ¢m
b. What shape is the plane section if the cut is perpendicular to thewas¢®@o you know about the
figure?
It is a rectangle and it will have a height8aim Students might also say that the biggest rectangle
possible would be 12.62 by 8 cm.
5. Imagine a triangular prism:
a. What shape is the plasectionparallel to the base

b. What shape is a plane section perpendicular to th&base
c. | f the area of t 6.25cmdndthecheightefttte prsm 5 dnnWhatwés the length
of the cut?

6. Imagine cutting a square basaght pyramid parallel to the base.
a. What shape is the plasection?

3 3
b If the dimensions of theehgth and the width of the plasection arei in. andE in., what is the area

of the planesecton?
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1.

Spiral Review

Find the perimeter and area of each figure below:
a. b.

3.5x 12.5x

L]
6.25x

8x
7X 8x

1x 12.5x

7x

12.5x

Ten percent of the population is Kifanded. Otto believes ldftanded people have an advantage in
boxing. If he observes 3 people baximescribe a simulation that would show the probability one is
left-handed.

Solve and graph the following inequality:973 4(19- 2x)+3 x3 22

Solve -17+5 -12

Angel oweshis mom $124.Angel madetwo payments of 41 to hismom. How much doe&ngel now
owe his mother?

PCT T AX TG
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8.2c Class Activity: Nets of 3D Objects

Review from 8 grade: A net is a two

dimensional figure that can be folded to make a three dimensional object. You can learn about a 3D object by

examining its net.

Right rectangular prisms are first introduced/explored'in 5
Grade (5.MD.C.5). Students find volume i Grade (6.GA.2).

Look at each net below.dlemine if the net can be folded into a thidienensional object for which you could
make equaparallelplanar cuts (e.g. opposite sides are the sarReember, you can orient objects any way
you want.If it does notallow for equal parallel planar cutsxplain why.

NET

NET

1. Canyou create equal parallel plane sectidns
Yes. Square base. All faces are squares, so th
can be turned any direction.

Discuss with students that netwosv
the entire surface area of a 3D figure
and how surface area is different thar
volume.

onme

2. Can you create equal parallel plane sectiofes®?
Circular base. This objeatust be orientedith circles
as the base.

3. Can you create equal parallel plane sectiong
Yes This prism must be oriented with the triang
as the baseThis one is challenging.

4. Can you create equal parallel plane sections?

matter how the object isiented, there is no way to
make parallel cuts that result in plane sections that g
the same.

5. Can you create equal parallel plane sections
Yes, any face can serve as the base.

Cube

6. Can you create equal parallel plane sectiofes?,
any fa@ can serve as the base.
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Q\\///lll

7.Can you create equal parallel plane sections g can you create equal parallel planetises?Yes. The

NO'kNO maltltelr h(zwtthhej[ Objeﬁt_'s o|r|ented, :_heretls rt'O Was base muse be the pentagon so that all the parallel plane sectio
make parallel cuts that result in plane sections that are t| yho 'same size and shape.

same.

Notes:You may want to enlarge the nets and allow
students to put them together as solids.

9. Can you create equal parallel plane sectiong
Yes. The base muse be the triangle so that all the parall
plane sections are the samessind shape.

10.The net to the right forms a cube.

a. If each square face of the cube hasdalength of 4.2 cm, what is the surface area of the cibeB4

cn?
b. If each square face of the cube has a length of 4.2 cm, what is the volume of the4cOBaen

You might talk with students about why the numeric value for surface area is larger than the numeric
value for volume. A good way to do this is to bualdd discuss a®3° 3 cube.

c. If you created a new cube with edge lengths that are 150% of the original cube (edge lengths of 4.2 cr
what would the new surface area and volume®e2 238.14cn¥ ; V = 250.047cn®
There are two ways students might thinkaitbis: Method 11.5(4.2cm) = 6.3cm; so the new surface
area is 6(6.8m)? = 238.14cmand the new volume is (6¢3n)® = 250.047c. Method 2: new area is
old area multiplied by scale factor squared: 105.84 £2)838.17 and new volume is old volume
multiplied by scale factor cubed: 74.48%) = 250.047cm

d. If you created a new cube with edge lengths tha7@%é of the original cube (edge lengths of 4.2 cm),
what would the new surface area and volume$%®2 0.72(105.84 cr) = 51.861cm;
V =0.73(74.088cm?) = 25.412xm®

7WBS - 51 & 2014University of Utah Middle School Math Project in partnership with the
Utah StateDffice of Education. Licensed under Creative Commondyycc



8.2c Homework: Nets of 3D Objects

1. Which of the following nets make a cube?
a. b c
d. e.

f.

2.

Draw a net for thequarebasedectangular prism to the right:

Suppose the prisin # 2above has base edges of 83 12 inches. Find the surface area and volume of the
prism. Show all your work.

Still using the prism above, find the new dimensions of the prism if you scaled it Byh&f2find the new
surface area and volume.

New dimen®ns: 8(3/2)=12, 12(3/2)= 18, 122 18 inches

New SA =512(3/2in?= 1,152 irf

New V = 768(3/Xin3= 2,592in3

Still using the prism above, find the new dimensions of the pfigui scale it by 8. Then find the new
surface area and volume.
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Spiral Review

1. Solve:
a. 3-9 -6 b. 47+(-65) -18
2. On a map of New York City, with a scale of 1 inch= % mile, Central Park is 1 inch wide and 5 inches

long. What is the area of the park® mi3 2.5 mi = 1.25 nfi

3. Find the surface area and volume of the followinc
rectangular prismSA = 210 nf; V = 196 n¥

7m
7m
4m
4, Find the additive inverse and multiplicative inverse of each of the following numbers:

Number | Additive Inverse | Multiplicative Inverse
2 -2 Y 0or 0.5

PX | — —

X
-2.15 2.15 1/2.15 (approx. 0.465

5. Given the followingable find the indicated unit rate

15  pushups per day

Days| Total Pushups
2 30

4 60

29 | 435
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8.2c Additional Practice: Surface Area and Volume w

1. Explain yourprocedure for finding surface area.

2. Explain your procedure for finding volume.

3. Find the surface area and volume of the right prism below. Note that the triangular bases are right triangle

with the right angle occurring where the 4m and 3m sides. meet

SA =81.96 A

5.83 m m V = 0.5(4)(3)(5.83) rh= 34.98 nd

\\\

Find the surface areas and volume for eddu may wish to sketch the figur&how work. Include units.
Shape and Dimensions Surface Area Volume
4. Rectangular prism: SA =340t V =400 ir?
1 length 10 in
1 width 8 in
1 height 5in.
5. Rectangulaprism: SA = 90.4ft? V = 49.6ft3
1 length 4 feet
1 width 2feet
71 height 6.2%eet

6. If the base area of a right rectangular prism is 28amd the volume is 177.8 énwhat is the height of the
prism?6.35cm

7. If the heightof a square based prism is 13aim its volume is 637 ) what is the length of each side of the
base?The square isih3 7in

8. Give three possible edge lengths for a prism of volume®@&nswers will vary. The producf the three
lengths must be 96. Encourage students to comethmpamwhole number values.
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8.2d Class Activity: Growing and Shrinking Stuff
For each of the following problems, find the necessary measurements to answer all the questions.
1. A cube with side lengthof8 centimeters is enlarged so its side lesgttenow 24 centimeters.
a. By what scale factor did the side lengihncrease? Show your work or justify your answer.
3 times
b. By what scale factor will the surface area increase? Show your work or justify your answer.
9 times
c. By what scale factor did theolume increase? Show your work or justify your answer.

27 times

2. A rectangular prism with side length§5 yards, 10 yards, and 15 wrdsis reduced by a scale factor
resulting in new sides ot yd, 2 yd, and 3 yd

a. What was the scale factor for the redon? 1/5

b. What would be the new surface area and volume for the pgm?2(1)(2) + 22)(3)+ 2(1)(3) = 22
yd?. V =1(2)(3 =6 yd

c. By what scale factor did theurface areand volumesach change3A changed by 1/25 and V by 1/125.

3. Arectangularprism with side lengths &im, 3mm, and 5mm is enlargedy some scale factoFhe new
volume of the prism is 240 min

a. By what scale factor were the side lengths incrd&se
Scale factor of. Notice 2 33 53 x3 = 240; 36 = 240;x° = 8. So studentare looking for a number
that they can cube to get 8. With number sense, they should reason that the scale factor was 2.

b. What is the new length of each of the sidésm, 6 mm, 10 mm.

c. What is the new surface area of the pristt¥®)(6) + 2(6)(10) +2(4)(10) = 248 mrh
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8.2dHomework: Growing and Shrinking Stuff

For each of the following problems, find the necessary measurements to answer all the questions.
1. A mini cereal box has the following dimensions: 4.5 in by 6 in by 2 in.
a. If all the dimenspns are doubled, will it require double the amount of cardboard to make the box? Why
or why not?

b. If all the dimensions are doubled, will it hold double the amotioereal? Why or why not?

c. If oneof the dimensions is doubled, will it require double the amount of cardboard to make the box?
Why or why not?
No, theoriginal surface gea is 2(4.5)) + 26)(2) + 2(4.5)(2) = 96n2. If we double just one side we
get:
2(9)(6) + 2(6)(2) + 2(9)(2) = 170 %ror
2(4.5)(12) + 2(12)(2) + 2(4.5)(2) = 17%4ior
2(4.5)(6) + 2(6)(4) + 2(4.5)(4) = 138%n
In other words, the surface area changgsedding on which length is doublédotice that the new box
for anydoubled side lengtis not a scaled version of the original.

d. If one of the dimensions is doubled, will it hold double the amount of cereal? Why or why not?

2. A container of chocolate milk mix hasettiollowing dimensions: a square base with side&iof and height
9in.
a. If all the dimensions are reduced by a scale factdy,ofill it require a third the amount of materials to
make the containeN®hy or why not?

No, we need times as much material e.g. (1/3)(1/3)

b. If all the dimensions are reduced by a scale factdy,ofill it hold a third the amount of chocolatalk
mix? Why or why not?

c. If the length of each side of the baseeduced by scale factor of, how much surface area and

volume will it now have?
SA=2(2)(2) + 4(2)(9=80 ir?
V=23239=36ir

d What i1is the percent chang®e of surface area an
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3. Referbacktotheminicealb o x wi t h di mensi.ons, 4.5” by 6”7 by

a.

If all the dimensbns are increased ldyinchesto: 8. 5”7 b lyow does’thislkthangé the amount of
cardboard needed to make the box?

Originally, the surface area was 2(4.5)(6) + 2(6)(2) + 2(4.5)(2) =9®low the SA is 2(8.5)(10) +
2(10)(6) + 2(8.5)(6) = 392 tn

So,(392-96)/ 96 = 3 .%mMeréa8e. = 308. 33

If all the dimensions are increased by a value otfies as described aboykow will this change the
amount of cereal the box can hold?

Spiral Review

1. Mrs. Zamora will not tell you how the class in general did on the last test. You really want to know how yo
compare, so you survey 10 random students out of 35. Estimate thgeaseore for your class and
describe now far off the estimate might be.

77 [89]79)|100| 94
100/ 80|81|88 |87

. Draw and describe the plane section that results from the following cut: a cylinder cut parallel to the base.

Katherine is visiting patienis a hospitalShe visits 9 patients in 3 hou&he visits 18 patients in 6 hours.

Is this situation proportional? If so, what is the unit rate%. She visits 3 patients per hour.

A candidate for Congress is trying to decide what to focus heraigmpn in order to win the election.

Describe how she might obtain a random sample to know what issues are important to her constituents.
Answers will vary. She may obtain a list of registered voters and use a computer to select a random sam|

Kurt puts 70% of his earnings into his savind¥rite and solve an equation to find how much money he

earned if he had $165 to spend.
X(1- 0.7)=165

0.3x =165 He earned $550.

X =

550
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8.2e Project Packing Packages

Haveyou ever notice that ceregénerallycomes i tall thin boxes and that laundry saggnerallycomes in
short wide boxes? Why dmu think they come as they do?

Think about your exgriences with perimeter, surface ar@ad with volume in this chapteWhat kind of box
do you predict might hold thmost and take the least amount of cardboBsgain your thinking.

Suppose your favorite cereal comes in a box that is 24 cm. high,.20rmgnand 6 cm. l
wide. This box of cereal costs $4.35.

1. Draw a model of the bo¥ind the surface area and volufoethe box. Show work
and label answers J

~<
SA = 1488 crf e
V = 2880 o Q‘

The 24cm3 20cm?@ 6 cmdimensions of the bosan also be thought of as a height of 24 cm and a girth
(distance around the box) of 52 cm. If we add these two megbeightand girth) we get 76 cm.

For this project you will:

a. Draw a model of a box with a total girth plus height of no more than 76 cm that holds the most cereal
possible with the least surface area possible.

1] ”

b. Build the box as described in a

c. Provide a tald, graph or spreadsheet to show how you arrived at your dimei@oramberuse only
height and girth for your table, graph, or spreadsheet.)

d. Find the percent decrease in surface area for your new box from the original box.
e. Find the percent increasevnlume for your new box from the original box.
f. Write two paragraphs about your project. In the first paragraph, state and justify how much you would

charge for cereal in this box. In the second paragraph, explain why you think cereal does not come in:
type of box you designed.
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8.2f SeltAssessment: Section.8

Consider the following skills/concepts. Rate your comfort level with each skill/concept by checking the box thi
best describes your progress in mastering each skill/cor8apple problems ocebe found on the following

page.

Bedinnin Developing Skill | Practical Skill and Deep
Skill/Concept Undegr]stand?n and Understanding Understanding,
9 Understanding Skill Mastery

1. Describe the type of

plane sections of right
prisms and pyramids
that result fom
different cuts.

| struggle to knovor
describe the type of
plane section that wil
resultfrom different
cuts of right prisms
and pyramids
regardless of how |
try to do it.

| know and can
describethe type of
plane section that wil
result from differen
cuts of right prisms
and pyr ami
able to use objects o
apps to make cuts.

| know and can
describe the type of
plane section that wil
result from different
cuts of right prisms
and pyramidsvith
and without
manipulatives/apps

| know and can
describe the type of
plane section that wil
result from different
cuts of right prisms
and pyramidsl can
explain how the plang
section varies with
different cuts.

Solve real world and
mathematical problem:
involving volume and
surface areafdhree
dimensional objects
composed of triangles,
quadrilaterals,
polygons, cubes, and
right prisms.

| struggle to solve
real world problems
involving volume and
surface area

| can find volume and
surface area of three
dimensional objects
in context withsome
help.

| can solve real world
and mathematical
problems involving
volume and surface
area of three
dimensional objects.

| can solve real world
and mathematical
problems involving
volume and surface
area of three
dimensional objest
explain how | gomy
answer and why it is
correct.

Find the scale factor
and/or percent change
in surface area and/or

| struggle to find
scale factor and/or
percent change

| can find scale factof
and/or percent
charge between

| can find scale factor
and/or percent
change between

| can find scale factol
and/or percent
change between

between measurements with | measurements. measurements,
V_0|Ume.When measurements. some help. explain my procedure
dimensions are and why my answer
changed. is correct.
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Sample Problems for Sectin 8.2

1. Draw and describe the plane section that results from the following cuts.

a. A rightrectangular prism is cut parallel to the base.

b. A cube is cut perpendicular to the base and parallel to a face.

C. A right pyramid is cut parallel to the base.

d. Descibe how each cut above is similar and different from osivailar cuts for the same object.
2. Answer each question about volume and surface area.

a. Find the volume and surface area of the triangular prism below.

il
10 ft
Bt . 13 fi
I
&t
b. Find the volume and surfaceearof aright rectangular prism withichensions 8 cm by 15 cm by
2cm.
C. If a right rectangular prism with dimensions 8 cm by 15 cm by 2 cm is scaled by a factor of 3,

what would the new volume and surface area be?

d. What is the length of a box with a swéaarea of 472 chrand a width of 11 cm and a height of 6
cm?

e. Ellie is filling a sandbox for her son. The sandbox dimensions are 4 ft by 4 ft by 1 ft. How many
cubic feet of sand does she need to buy to fill the sandbox?

3. The di mensi onasquwdr iHmmsdr @ ukr8 lien by 18 in by 1c¢
cage are all doubled.

a. Find the surface area and volume of each animal habitat.

b. Find the scale factor between the surface areas ofceathiner

C. Find the scale factor between the voaswf eacltontainer

d. In general, how are éhscale factors of surface asealated?Volumes related?

7W88 - 60 & 2014University of Utah Middle School Math Project in partnership with the
Utah StateDffice of Education. Licensed under Creative Commondyycc



7TWBS8- 61

& 2014 University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commodtsy, cc



Play Dough Recipe
Ingredients:
1 2Cflour
1 2 C warm water (food coloring is optional)
T 1Csalt
1 2T oil
1 1T cream of tartar

Directions:

In a medium pot,add water and oil together and stir. Then add the flour, salt, and cream of tartar. Keep
stirring until all the ingredients are blended together and the mixture is not sticking to the sides of the
pot. Then knead the mixture. For storage, keep playwigh in plastic bags or sealed containers.
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