EPS 7 Grade Mathematics Instructional Sequence

2010-11

Unit Start 7t Grade Core Content Standard
date: '
Stretching and Sept 8 7.2/7.3 Proportionality and Similarity: solving problems involving
Shrinking similar figures (geometric) and problems relating to scale.
Comparing and Oct 18 7.2 Proportionality and Similarity: solving single and multi-step
Scaling proportion problems, including measurement conversions
Accentuate the Nov 18 7.1 Rational Numbers: +—x-= rational numbers (fractions, decimals,
Negative integers) including both positive-and negative numbers.
Moving Straight Jan 18 7.1/7.2 Linear Equations and Proportionality: including writing and
Ahead solving equations, graphing linear relationships.
Filling & Wrapping Mar 3 7.3 Surface Area and Volume: All aspects of three-dimensional
‘ figures, including problem solving.

Data Dis’(rvibuﬂons Apr 18 7.4 Probability and Data: includes statistical measures of central

tendencies, variability, various data plofts.
What Do You May 31 7.4 Probability and Data: sample spaces, theoretical probability
Expect and experimental outcomes, how to determine probability.

7.5 Additional Content: coordinate graphs, exponents are woven
Throughout each into the units when appropriate.
Unit All year 7.6 Reasoning, Problem Solving, and Communication:

Throughout the year, in various units, multiple representations -
numbers, words, pictures (graphs), and symbol - are used to
communicate mathematical ideas. Problem solving includes the
algebra of proportionality and the use of rational numbers.
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Contents in Stretching and Shrinking

> Check Up # 1

> Check Up # 1 Answers, Check Up #2 Answers,

» Partner Quiz and Answers

» MGMP Ratio and Similarities Activity 3 teacher
instructions pp35-40 |

» MGMP Ratio and Similarities Activities worksheets 3.1,
grid, 3.2 & 3.3 with Answers

> Investigation 4 Skill Practice Similarities and Ratio p. 34

and Answers



Name Date Class

Che(':k-Up 1 for use after

e P e e e 00 0000000000000000000000000000000000005000500000060050000000G0600606060000000600006CS0006060060000000506066066000s

Stretching and Shrinking

1. The coach took a digital photo of the new cycling team bike. She sent an 8 cm
by 10 cm photo to each team member.

a. If the photo were enlarged by a scale factor of 150% of its original size,
what would be the new length and width?

b. Imagine you want to make a 2 cm by 2.5 cm copy of the original photo.
What percent should you use?

¢. What scale factor relates the side lengths in the original photo to those in
the smaller photo?

d. How will the angles in the original photo compare to the corresponding
angles in the smaller photo?

o

How will the perimeter of the original photo compare to that of the
smaller photo?

f. Find the areas of the original and the smaller photos. How do these areas
compare?
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Name Date Class

Check-Up 1 (continued) for use after

----------------------------------------------------------------------------------------------------------------------

Stretching and Shrinking

2. While designing a video game, Victor drew parallelogram ABCD with vertex
coordinates (1,1),(4,4),(8,4) and (5,1) like the one on the coordinate grid
below.

0o
m

l>
~

a. Find the area and perimeter of parallelogram ABCD.
Area = Perimeter =

b. Draw another rectangle EFGH with vertex coordinates related to
parallelogram ABCD by the rule (0.5x,0.5y).

Point | (x, y) Point | (0.5x, 0.5y)
A (1, 1) E
B (4, 4) F
C (8, 4) G
D (5, 1) H

¢. Find the area and perimeter of parallelogram EFGH.

Area = Perimeter =

25



Name Date Class

ChGCk'Up 1 (continued) for use after

......................................................................................................................

Stretching and Shrinking

d. Draw another parallelogram JKL M with vertex coordinates related to
parallelogram ABCD by the rule (2x,1.5y).

Point | (x, y) Point | (2x, 1.5y)
A (1, 1 J
B (4, 4) K
C (8, 4) L
D (5, 1) M

1S%

e. Find the area and perimeter of parallelogram JKLM.

Area = Perimeter =

f. Which parallelogram, EFGH or JKLM, is similar to parallelogram ABCD?
Justify your answer.

26
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Stretching and Shrinking Assessment Answers

----------------------------------------------------------------------------------------------------------------------

Check-Up 1 ¢. Area = 3 square units
1. a. 12cmby15cm Perimeter = 8 units
b. 25% c 3 d. (Figure 1)
d. The corresponding angles in both e. Area = 36 square units
photos will have the same measures. Perimeter = 31 units
e. Perimeter of original = 36 cm f. EFGH is similar to ABCD, because the
Perimeter of reduced = 9 cm corresponding sides are related by the
The perimeter of the original is 4 times same scale factor, % Also,
the size .of the reduced photo. OR corresponding angles appear to be
The perimeter of the reduced photo equal.
will be % the perimeter of the original
photo.
f. Area of original =80 cm?. Check-Up 2
Area of reduced = 5 cm?. 1. Rectangle 1 is similar to Rectangle 2. The
The area of the original photo is ratio of length to width is 3 to 2.
16 times as large as the area of the Corresponding sides in Rectangles 1 and 2
reduced photo. OR are related by a scale factor of 1.5. The
The area of the reduced photo will be corresponding angles in Rectangles 1 and 2
1—16 the area of the original photo. have the same measure (all 90°).
2_ a. Area = 12 Square unlts 2. d. Slde AC = 20, Slde AB = 16
Perimeter = 16 units b. 4
1
b [ point [ (0.5, 0.5y) ¢ 3
E (0.5, 0.5) d. The. perimeter .ofABC is 4 times the
perimeter of triangle DEF.
F (2, 2)
! _ e. The area of triangle ABC is 16 times
G 4, 2) the area of triangle DEF.
H (2.5, 0.5) 3. a. side TR = 10 units
b. side XZ = 26 units
Parallelogram EFGH ¢. angle T = 110°
d. angle Z = 20°
y
e X
Figure 1 Parallelogram JKLM
Yy F
Point | (2x, 1.5y)
// /1 J (21 1'5)
% % K (8, 6)
p yd L (16, 6)
5 M (10, 1.5)
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Name Date Class

Partner Quiz for use after

©00600800000008000600000008080000000000600000008006060000000000060000C00000000000000000000000000080000000000000808000080000000

Stretching and Shrinking

1. Ryan drew a one-eyed triangle character on dot paper. Ashley used the rule
(3x,3y) to enlarge Ryan’s drawing and she drew the character below.

a. Simone saw Ashley’s drawing and doubled all the lengths to create her
own character. On the grids below, sketch Ryan’s original character and
Simone’s new version of Ashley’s character.

Ryan’s One-eyed Character Simone’s One-eyed Character
z & © © ¢ & & & ¢ PR P P PO & & @ £ & 6 & @ & & =8 & @ ¢

E € = & & 2 ER 3 E & @ R ¢ EE 2 @ & ¢ ow & @ & B9 & & e

2 N L T ¢ e & & & & € € e © & & e & & ¢

s e e ¢ e v - w EI E e s & = &
© &z & @ « 3 e @ L & e ¢ & & =

o F— P’ @ & « « & € & e & & @

CEE ® < E PR & 6 o ¢ & 85 ¢ & @
PR P P P & % e R s & &

& e = w @ ¢ e I ¢ ¢ e 2z PR ¢ = & PR

& v & & E e e ¢ e L s e & © & % e & & & € @

¢ 2. % & EO E « « « & ® & & & & € & @
e & & g & @ e e o L < & N « = & ¢ %
E ¢ & F « ¢ @ ¢ & ¢ & @ e ¢ ¢
& & & & & & e « & & s & ¢ ¢ & 2
P E « e EI s & & & ¢ ® @ ¢
& @ ( E FR B ¢ & 4 2 & & 8 & & ¢ e =

# & = & @ @ & % % @ ¢« e & =

P o P . ; & % % & & s € ¢ @ e

“ P P E ¢« & & ® & & € & 8 s %
« B 5 5 & e w

b. Are Ryan’s and Simone’s characters similar? Explain.

¢. Write a rule that would create Simone’s character from Ryan’s character.
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Name Date Class

Partner Quiz (continued) - for use after

......................................................................................................................

Stretching and Shrinking

2. Megan wanted to make a new video game character.

a. Write a rule that would transform Mug (x, y) (see Problem/Labsheet 2.1)
into Slug who is very wide and not very tall.

b. Megan wanted Slug to move up (but not over) on the grid. What rule could
do this for her?

¢. Is Slug similar to Mug? Why or why not?

3. Are shapes A and B similar? Explain your answer.

30
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Stretching and Shrinking Assessment Answers (continued)

----------------------------------------------------------------------------------------------------------------------

Partner Quiz
1. a. (Figure 2)

b. Ryan’s and Simone’s characters are
similar: the shapes are the same,
corresponding angles are the same
measure, and the corresponding sides
grow by the same scale factor. The
scale factor from Ryan’s character to
Simone’s character is 6.

(Note: If students use the transitive
property to answer this question—
since Ryan’s character is similar to.
Ashley’s, and Ashley’s is similar to
Simone’s, then Ryan’s is similar to
Simone’s—you may want to ask them
to support the answer with an
explanation based on the properties of
similar figures.)

c. (6x,6y)

2. a. Any rule in which the coefficient of x is

relatively large compared to the
coefficient of y will work; for example,
(5x,2y) or (3x,y) or (10x,0.5y)

Figure 2
Ryan’s One-eyed Character

€ & & & & ¢ & & & &

@

b. Student should add some positive
number to the second coordinate in
their rule from part a; for example, (5x,
2y + 4) or (3x,y + 3) or (10x,0.5y + 8)

¢. Slug is not similar to Mug, because Slug
is stretched more horizontally than
vertically. The figures have different
shapes, different angles, and no
consistent scale factor.

3. Shapes A and B are similar. They have the
same basic shape, corresponding angles are
equal, and the side lengths of shape A are
about 3 times the corresponding side
lengths of B. (Note: Students may
determine this by measuring, tracing, or
cutting out the two shapes to compare
their angles and sides.)

Multiple Choice Items

1. B 2. F 3. C 4. F

Simone’s One-eyed Character

¢ e E £ @ @
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Activity 3 Launch
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Activity 3 Launch
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Activity 3 Explore
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\ctivity 3 Surmmarize
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Activity 3 Summarize
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Activity 3 Summarize

"ou] ‘Auedwo) Buiysiigng As|sepn-uCSIPPY 9861 @ 1ybuAdon

‘Tenba axe Aoy,

‘Tenbas axe Loy

"SULIa)
1S9mol Ut 2 931amaa Aoyl 1s933ns pue
6_9

S 4
suornoeyy jusjeanba
Y1 1M ‘AI[NOYJIp dABY SjUIpNIS J1
‘siun g

‘Parprus aaey
oM Jeyl AJLIe[IWIs INOqe Seapt ayj asn
1eY) swaqord 9o1or1d SWIOS ate JI19y

¢Sapts Suipuodsaiiod jo soner ay) 1noqy

¢S98ue Jur
-puodsai105 Inoqe awnsse am ued jeym
“IB[IWIS 9q 01 UaAIg ale saIndy ay) uaym

¢9pIs BuIsstw 9yl St Jeym ‘IRJIWIS
2I€ $2IN3Y 2yl JI ¢3SaY) 1N0qe Jeym

(1omawoy se siy) udisse
01 19j21d Aew nox) 'sa[3ueldey tejiwig
pue soney ‘¢-¢ 199YSyIopy 2INqLISI(q

‘swIay Jay3y o3

10 SULI9) 19MO[ 0} FUIWRUII (SUOIIOR
jus[eanbo 2210JUTaT IO MI1AIT 0]

dwl poo3 e ST SIY] asImIaYylQ ApyoInb
03 pnoys 11ed siyl ‘suorjoely [enba
3ulpuy Yim JIerrwej are sjusapnis Jy

ISNOJS3IYH Ad3LDd3IdX3

AIVL HIHDOVIL

NOILDV ¥: 3L

40



Copyright © 1986 Addison-Wesley Publishing Company, Inc.

NAME Which Rectangles Are Similar?

Use your grid to measure each rectangle. Record the information
on Worksheet 3-2, Similar Rectangles. Determine which of the
rectangles are similar. '

1 a
b
a
. 4
b
6 b
4 2
]
b
a b
-
3 b

\X/orksheet 3-1

43



-cm Grid

1
2

Materials 3-1
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NAE Similar Rectangles
Rectangle Short side a Long side b Ratio% Area Perimeter

1
2
3
4
5

- 6

Which rectangles are similar?

Give a rule for testing rectangles to see if they are similar.

44

Worksheet 3-2
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NAME

Without measuring, which pairs of rectangles (1-4) are similar?

Ratios and Similar Rectangles

1.

10

Each pair of rectangles (5-10) are similar. Find the missing measurements.

5.Sidea =

20

7. Perimeter A =

Perimeter B =

) B

4

9. Perimeter A = . —

Perimeter B =

I

9

2.

6.

6

Sidea =

10

1

4

8. Perimeter A =

10.

Perimeter B = ___

A |3

Area A =
Area B =

Worksheet 3-3
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Name Date Class

(72 ]
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2
L)
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=
=
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Investigation 4

-------------------------------------------------------------------------------------------

Stretching and Shrinking

---------------------------

Tell whether each pair of polygons is similar. Explain why or why not.

1. B 8 C 2. 3. T
3 F4. G 3= W
12 6@ I 11 3N\
L J yl=x
E H 3 4 2%
M
A D sy
4.D2§E B 5. w4 9 M 6. 4P T
6 6 9 9 4 4 (0]
Rtk 9 ;
F
A 4 C -

Exercise 7-11 show pairs of similar polygons. Find the missing side lengths.

7. 8. 18 9. ii x
S & - 2
12
7 36 36 24[|y 30

34
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Stretching and Shrinking Answers

Investigation 4 Skills Practice

Skill: Similarity and Ratios
1. ves; ABCD ~ EFGH

2. no
3. yes; ASTU ~ AVWX
4. ves;, ADEF ~ ACAB
5. ves: GHIJ ~ KLMN
6. no 7. x= 4‘%‘ y =23
8. x =18y =24 9. x=21:y=24
10. x =20:y =9 1. x = 212y = 20



61

‘Buipos 3 buupdwiod 10} SADQ [DUODNISU| [D4O]

"[9A] WOOISSL[D

31} 18 PIssasse pue Jy3ne} 9q
PINOYS jx2] paz1o1p)] X3} ploq Ul
Teadde [9A9] 9181 Y] JB PIsSIsSe 9q
[[im ey} SUOTR}ddXH 9OUBULIOJId

JUDLUSSDSSY -J|OS JUSPNJS ‘JUBLUSSISSY JO3|49Y 3 MIIADY

z Juawissassy jupn bBuipos 3§ buppdwio)

Buuosoay 1no) uip|dx3

z pup ‘p ‘7z ‘| suoysanb ‘6g - g 'd ‘ppayy Bupjoo] pup }opg Bupjoo]

L z9 'd 'y uoypbBysaAu| 'SUCYI33Y [PIYPWSYPW ZdWD

‘SUOIN|OS 3y} AJIDA PUD SWIBJSAS 1Bpulq 1pd spopjuoiNu/aBuUDYDXSUONU/UIOD SPIDUOP DU UOUNU/ /:dity

juswaInspaW U3aM}a(q 10 UIYHIM puD BUUO z 1O Japulg Ul S}O04 UOHUINN S,RIPUOCQOW — AHALOD $31i4 puDp YjoW big

SUOISI9AUOD BulAajoAu) swajqoid abpd opud |1ppp

dajs-ijinw pup-a|6uis aA|0S '/ 1Bspuiq ul ,Buiuospay jpuoiiodoid pup saipy Bulsn,, -¢ juswydLul JO (ss8220

puD BUIUO | 19{ndwoD 8ADY NOA JI) BAIODIS4U| BINJUSAPY bulddoys ubadoing

‘Buiuospa. INoA uipjdxs uossa| suluQ L SISA|puy [puojsuawiq :G oido]

pup jpuolsodoud s diysuolnjai auluQ suoybuny]

D [OU 10 IBYylaym auluieaq H'Z'/ —3|D DS 3Y} O £ uossa] ‘¢dn ainspay NOA OoQ p UOSSAT ‘SWI]

JBpuIg/auluQ ¢ juswaINSPaW | Uossa] (SBUIAIOD UOISIBAUOD sapn|doul) dn Buunspay

suoynjos ay} AjuaA pup sdiysuoyoi|al | cc d 'swa|qold BulA|oS 104 saibaiouls Buidoeaaq '€y Wa|godd

Ipuoipodoid Buiajoau; swsjqoid L 7¢ "d 'suoiuodold JO o5 ADPAISAT ‘¢ WS|GOId

days inw- pup -3|buis 3A10S 9T, Z gy "d ‘suoiiodold Buinjos puo dn Buies ' [ Wa|qoid

Sjus24ed puD ‘SIPWIDSP €9-

‘suo oDy sjdwis SpIAIP PUD ‘Aldiinw osia £5d sajpy yun Bulsn pup Bulpuly -}23ys [IDIS € AU| 1S3JDY JiUN M3IAY

1o04qns ‘pPPR Apjusw VgL CdWD/4epulg 4 (w9 Ul jybnpy 21D 3sBYY) €-| AU| WO 3D1ODIJ [PUCHIPPY

Sp5.IE L [BUOIPPY/ ¢dn Loypo07 sADQ JO # SjuUBWISSassy / Uossay] / uoypbbysaau)
SuoNe)d3IdX7y DUBULIOLII J §8-9 Mmo||04 92In0s3aY
(zdwD) Buipos 3 Buppdwod

LLOZ- 0L0Z ***dan|g apDID w/L




Contents in Comparing and Scaling

> Skill: Finding and Using Rate Investigation 3 p.52

> Additional Practice Investigation 4 p. 53

> Problem Solving using Unit Rate worksheet problems

#1-16

» Measuring Up:
» Measuring Up:
» Measuring Up:
» Measuring Up:
» Measuring Up:

Lesson 1 Measurement terms
Lesson 4 Do You Measure Up?
Metric Conversion

Lesson 7 Off the Scale

Map Activity

> Online Lesson Topic 5: Dimensional Analysis
» Big Math and Fries:

> McDonald’s USA Nutritional Facts

> Additional Practice Pages

5 activities to choose from



Name Date Class

Skill: Finding and Using Rates Investigation 3

------------------------------------------

----------------------------------------------------------------------------

Comparing and Scaling

Write the unit rate for each situation.

1. travel 250 miles in 5 hours 2. earn $75.20 in 8 hours

3. read 80 pages in 2 hours 4. type 8,580 words in 2 hours 45 minutes
5. manufacture 2,488 parts in 8 hours 6. 50 copies of a book on 2 shelves

7. $30 for 6 books 8. 24 points in 3 games

Find each unit price. Then determine the better buy.

9. paper: 100 sheets for $0.99 10. peanuts: 1 pound for $1.29
500 sheets for $4.29 12 ounces for $0.95
11. crackers: 15 ounces for $1.79 12. apples: 3 pounds for $1.89
12 ounces for $1.49 5 pounds for $2.49
13. mechanical pencils: 4 for $1.25 14. bagels: 4 for $0.89
25 for $5.69 6 for $1.39
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Name Date Class

Additional Practice Investigation 4

----------------------------------------------------------------------------------------------------------------------

Comparing and Scaling

15. a. Yolanda and Yoko ran in a 100-yd dash. When Yolanda crossed the finish
line in 15 seconds, Yoko was 10 yards behind her. The girls then repeated
the race, with Yolanda starting 10 yards behind the starting line. If each
girl ran at the same rate as before, who won the race? By how many yards?

b. Assume the girls run at the same rate as before. How far behind the
starting line should Yolanda be in order for the two to finish in a tie?

16. During the breaststroke competitions of a recent Olympics, Nelson Diebel
swam 100 meters in 62 seconds, and Mike Bowerman swam 200 meters in
130 seconds. Who swam at a faster rate?

17. During a vacation, the Vasquez family traveled 174 miles in 3 hours on
Monday, and 290 miles in 5 hours on Tuesday. Write an equation relating
miles m traveled to hours A.
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Name Period

Comparing and Scaling: Problem Solving Using Unit Rates

Find each unit rate.

1. 60 miles 9 96 words 3300 miles
" 2 hours " 4 minutes " 15 gallons
4 12 days 5 $3.30 6. _24 ounces
" 2jobs " 3 pens " 1.5 servings
32 pounds 30 feet 9 15 kilometers
8 inches " 3 seconds " 5hours

11.
i2.

13.

14.

15.

José spent $36 for 4 movie tickets. Find the price per ticket.

Rob spent $3.30 for 6 large cookies. Find the price per cookie.

Polly used 10 gallons of gas to drive 235 miles on a trip. .

Find how many miles per gallon Polly’s car got on the trip.

Tran rode his scooter 10 miles in 1.5 hours. Find how many miles per hour he rode.

Maria could buy 6 songs online for $3.00 at Songs-R-Us, or she could pay $0.45
per song at Music Hooray.

a. Find the unit rate of dollars per song for Songs-R-Us.
b. Which company charges less per song?

- Luke walked 2 miles in 40 minutes. He determined his unit rate was 20 minutes per mile. Sally informed

him his rate was 0.05 miles per minute. Are these both accurate unit rates? Explain.
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Measurement Terms

This lesson introduces relationships between measurement and geometry. The activities
build on students' prior knowledge as students work with partners and as a whole class to
identify and classify terms to develop their understanding of measurement.

Learning Objectives
Students will

¢ identify and classify terms related to measurement
e understand the relationships between terms of measurement

Materials
Chart paper

Markers
Index cards

Instructional Plan

Have students brainstorm a list of all the terms they know that relate to measurement.
‘Record their answers in list form on a chart. Students may also write each term on a
separate index card.

Student answers may include length, weight, height, meter, centimeter, liter, mile, inch,
foot, and so forth.

Organize the students in pairs and have them group and label the terms that the class has
just brainstormed. This helps students establish connections among the various categories
of terms. Students can move the cards around on the chart paper as they group the terms.

Have the class reach a consensus on the major categories in which the terms can be
grouped, and record these categories on a chart. Then ask students to group terms that
have common attributes. For example, students may place the terms liter, meter, or gram
in a “metric” category. Or, they may categorize the terms according to length, weight,
volume, etc. A sample table appears below.

Sample Measurement Terms

Volume . .
Length (Capacity) Weight| Mass Time Temperature
inch gallon pound || milligram || second || degrees Celsius
foot quart ounce gram minute || degrees Fahrenheit

I | | | |



yard pint ton kilogram || hour

mile cup day

meter || fluid ounce month
centimeter liter year
kilometer || milliliter decade
millimeter || kiloliter century

Students may work in groups or individually to write brief sentences about what they
know about the terms.

This activity allows you to get an idea of what the students know before you delve further
into the concepts of the unit. The activity gives you an opportunity to adjust the lesson
based on students' strengths and weaknesses. It also gives students an idea of what topics
will be covered in upcoming lessons.

As time permits, have a class discussion about the terms the students just brainstormed.
Access students' prior knowledge about the relationships between them. For example, how
does a foot compare to a yard?

Questions for Students

How are the terms that you listed related to one another? What guidelines did you use to
classify your terms?

[Student responses may vary. They may classify according to length, width,
volume, etc., or according to Metric vs. Customary.]

How and when have you used these types of measurement?
[Student responses may vary.]

Are there any terms of measurement that were new to you? If so, which ones? What did
you learn in this lesson about appropriate uses of these terms?

[Student responses may vary.]
Assessment Options

1. At this stage of the unit, students should be able to do the following:
o Understand major terms associated with measurement
o Know how these terms of measurement relate to one another
o Know how certain measurements are used in the real world

This activity aids in planning and pacing the remainder of this unit. Keep the results
from this activity to determine how students can add to or adjust the lists that they
created. Students will need to refer back to their brainstormed lists in a future
lesson.

Teacher Reflection



1. Were the students able to make connections between their own experiences and the
words they generated in their brainstorming?

~ NCTM Standards and Expectations

Measurement 6-8

1. Understand both metric and customary systems of measurement.

This lesson was developed by Katie Carbone.
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Measuring Up
Do You Measure Up?

Students learn the basics of the metric system. They identify which units of
measurement are used to measure specific objects, and they learn to convert
between units within the same system.

Learning Objectives
Students will:

e identify the appropriate unit of measure for familiar objects and distances
e make conversions between units of measure in metric units

Materials

Index cards
Markers
Metric Conversions Activity Sheet

Instructional Plan

Provide students with index cards and markers. Have them brainstorm different
measures used in the metric system and record them on index cards.

In pairs, have the students organize the index cards into categories of weight,
length, and volume. Ask the students to rank each unit within the category
according to size (smallest to largest).

A sample chart appears below.

Length Mass || Volume

millimeter || milligram || milliliter

centimeter || gram liter

meter kilogram

kilometer

Next, have the students generate a list of items measured with each unit. Place each
item on a separate index card and distribute the cards among the class.

A sample list is shown below.

http://illuminations.nctm.org/LessonDetail.aspx?21D=1L512 7/7/2010
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Length Mass Volume

millimeter milligram milliliter

insect lengths medicines medicine dosage
centimeter gram liter

length of paper food milk

meter kilogram
length of a hallway || mass of humans
kilometer
distance between cities

After the students are familiar with the different sizes of the metric units, show them
a conversion table. Refer to the Metric Equivalents lesson plan on the Educator’s
Reference Desk Web site for an explanation of the conversion method by
multiplying and dividing by powers of ten.

Distribute the Metric Conversions activity sheet to the students to work on
individually or in pairs.

' Metric Conversions Activity Sheet

Questions for Students
What kind of metric units are used to measure fruit at the grocery store?
[Mass of fruit: grams.]

What is the smallest unit of the metric system that you might use to measure length?
What is the largest?

[Millimeter; Kilometer]

How is volume measured in the metric system? Where have you seen this unit on
everyday products?

[Liter is the base unit; bottles of water]

http://illluminations.nctm.org/LessonDetail.aspx?ID=1.512 7/7/2010
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Where are some common places you have seen the metric system used instead of
customary units?

[Student responses may vary]

Assessment Options

1. At this stage of the unit, students should be able to do the following:
o Identify the appropriate unit of measure for familiar objects and
distances
o Make conversions between units of measure in metric units
2. Tell students to create a series of problems, using the metric system, that they
can exchange with each other. Include with each problem an open-ended
response question that measures the students' understanding of the metric
measure and its application.

Teacher Reflection

o Did the students demonstrate an understanding of metric measures? What
additional experiences do they need before moving on to the next lesson?

o Did students apply metric measures correctly? In what areas did they
demonstrate confusion about appropriate units for specific tasks?

o What additional experiences do the students need in converting units between
customary and metric measures? What additional activities can reinforce this
lesson?

NCTM Standards and Expectations

Measurement 6-8

1. Understand both metric and customary systems of measurement.
2. Understand relationships among units and convert from one unit to another
within the same system.

This lesson was developed by Katie Carbone.
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Perform each of the metric conversions shown below. Show your work.

Length

1. 8km= m

2. 95mm= cm
3. 67Tm= cm
4. 1,268 m= km
5. 120ecm = mm
Mass

6. 500 mg= g
7. 9g= mg

8. 2,500¢g= kg
9. 7.8kg= g
Volume

10.34L= mL
11. 4,500 mL = L
12.123 L= mL

ﬁé\;‘,u) lLLUM;NAT]ONS © 2008 National Council of Teachers of Mathematics
http://illuminations.nctm.org
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Measuring Up
Off the Scale

Students use real-world examples to solve problems involving scale as they
examine maps of their home states and calculate distances between cities.

Learning Objectives
Students will:

¢ setup and solve problems dealing with scale by writing proportions

o recognize examples of scales being used in real-life situations

¢ examine a map of their home states to determine distances between cities
using a scale

Materials
Overhead Transparencies and Pens
Maps of birth states of students

Rulers
Map Activity Sheet

Instructional Plan

To assess students' prior knowledge, have the students brainstorm ideas about where
they might use a scale to enlarge or reduce the size of something. List these ideas on
the board or on an overhead projector.

To begin the lesson, give the students a copy of their state map and have them
locate the legend. Maps of individual states are available at Maps of the United
States. Another site is located here. Alternatively, students can find their own state
map.

2550
MILES

http://illuminations.nctm.org/LessonDetail.aspx?1D=1.516 ' 7/7/2010
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Give pairs of students a ruler and have them figure out distances between given
cities. Use the Teacher Resource Sheet, Map activity sheet, as a guideline to
creating your own worksheet.

Map Activity Sheet

Students should use the map's scale to complete information about the miles and the
inches. Work with the students on setting up proportions to compute unknown
distances using their scale factors. Be sure that when the students are setting up the
proportions, they do actual distances over each other, and the scale distances over
each other (the scale distances or one of the actual distances will be represented by
x). Once the proportions are set up, the students can simply solve for x in their
proportions.

Questions for Students

What mathematics are involved in enlarging something? Reducing something?
[Proportions, similarity, scale factor.]

What mathematics do you use to convert inches to miles (on the map) using the
scale on the map?

[Scale, conversion factor].
What steps do you take to convert miles to feet? How about miles to yards?

[To convert miles to feet, divide miles by 5,280. To convert miles to
yards, divide miles by 1,760.]

Assessment Options

1. At this point in the unit, students should be able to do the following:
o Set up and solve proportions
o Apply proportions in a variety of instances
o Apply what they have learned about making conversions and use
distances on maps to convert their units to actual distances
2. You can assess these objectives by verbally asking the students to glance at
an atlas and use their conversion factors to approximate the distance between
certain cities. Once they make an estimate, have students set up their
proportions to verify their guesses.

http://illuminations.nctm.org/LessonDetail.aspx?ID=1L516 7/7/2010
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Extensions

1. You can extend the activity by having the students select a comic strip from
the newspaper. They should mark off their comic in Y-inch squares. If they
write light enough with their pencil, they can erase the grid after the comic is
drawn.

Then have students mark off an 8 1/2 x 11 inch sheet of paper in one-inch
squares. Have students draw each box from their comic onto their paper,
enlarging the comic strip. You may consider drawing out a one-inch by one-
inch grid on a transparency to show the students exactly how to measure and
mark the grid with their rulers.

Teacher Reflection

1. Are the students able to make reasonable estimates using the scale in the
map's legend?

2. Are the students able to connect the use of scales to real-world situations?

3. Is further review of the metric and customary conversion factors necessary?

NCTM Standards and Expectations

Measurement 6-8

1. Select and apply techniques and tools to accurately find length, area, volume,
and angle measures to appropriate levels of precision.

2. Solve problems involving scale factors, using ratio and proportion.

3. Use common benchmarks to select appropriate methods for estimating
measurements. :

4. Understand both metric and customary systems of measurement.

Understand relationships among units and convert from one unit to another

within the same system.

()]

This lesson was developed by Katie Carbone.
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Map Activity NAME

Use the map provided by your teacher.

You are planning a trip from to on Highway
(city name) (city name) (Route)

Y ou want to determine the distance between these cities by using the map. On the map, locate the
legend showing the scale of miles and answer the following questions.

1. How many miles are represented by 1 inch on the map?

2. How many inches represent 5 miles? How did you get your answer?

3. How many inches are there between the two cities listed above?

4. How many miles are there between these two cities?

Sc)y ILLUM!NATIONS © 2008 National Council of Teachers of Mathematics
http://illuminations.nctm.org
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Topic 5: Dimensional Analysis

-------------------------------------------------------------------------------------------------------------------------

for use after Comparing and Scaling QLY G111 ]

To convert a measurement from one unit to another, you can use a

conversion factor. A conversion factor is a rate equal to 1. For example,

12in. = 1 ft,so you can use the rate 1—?—}?— to convert feet to inches.

~={ Problem §
A. 1. Use the conversion factor 1% El to convert 100 feet to inches.
2. Use a conversion factor to convert 100 inches to feet.
B. 1. What conversion factor can you use to change seconds to minutes?
2. What conversion factor can you use to change minutes to

~ seconds?

C. Which unit belongs in the denominator of the conversion factor, the
& given measurement or the resulting measurement?

Dimensional analysis is a method of checking the units that result from
using conversion factors. You can use dimensional analysis to check
whether your methods and answers are reasonable.

2

“@{ Problem ;

A. 1. Use conversion factors for hours to minutes and minutes to seconds
to write a rate for converting hours to seconds.

2. Write a conversion factor for changing seconds to hours.

B. 1. You want to convert 1,000 seconds to hours. Which method below is

correct?

60 s 60 min 1 min 1h
1,000 s X Tmin X Th 1,000 s X e0s X 0 min
= 3,600,000 h = 0.28h

2. You want to convert 240 miles per second to miles per hour. Which

method below is correct?

mi 60s 60 min mi ., 1 min 1h
24075 X Thin X 1n 24075 X 7505 X 50 min
@ = 864,000 mi/h = 0.67 mi/h




Exercises
1. The table shows equivalent measurements.

a. Write a conversion factor for changing meters
to feet.

b. Write a conversion factor for changing feet
to meters.

¢. How many feet equal 100 meters?

d. How would you find a conversion factor for
changing square meters to square feet?

For Exercises 2—3 below, do parts (a) and (b).

a. Use a conversion factor to solve the problem.

b. Use dimensional analysis to check your answer.

2. Change 432 square inches to square feet.

3. Change 2,232 minutes to days.

4. You bike for 45 minutes at a rate of 10 mi/h. You turn around and

Measurements
Length Length
in Meters | in Feet

1 3.28
2 6.56
3 9.84
4 13.12

return by the same route. Your return trip takes 30 minutes. What was

your average speed over the entire trip?

5. Density is a unit rate. It is the mass of a

Valuable Metals

substance per unit volume. The table gives Mass Volume (cubic
data for the masses and volumes of four Metal | (kilograms) | centimeters)
metal samples. Copper 8,930 1
a. Which metal has the greatest density? Gold 9,660 0.5
b. Convert the density of copper from Silver 20,980 2
8,930 kllogra@s per c_ublc meter to Titanium 4.500 1
grams per cubic centimeter. Use
dimensional analysis to check that
your answer is reasonable.
c. Which sample below shows the correct first
step for converting the density of titanium
to grams per cubic centimeter?
kg 1,000 g 1m lm 1m
14500 5% T%g X 100 cm X 100 cm ¥ 100 om
kg o 1kg  100em ., 100 em 100 cm
2.4,500m3><w00g>< im X im X Im

d. Write the density of titanium in grams per cubic centimeter.




Topic 5: Dimensional Analysis

Mathematical Goals

e Use conversion factors to convert units

\_° Use dimensional analysis to check units for reasonableness

@'eaching Guid@

Students may have trouble deciding whether to multiply or divide when
converting between units. In Topic 5, students will learn to use dimensional
analysis to check the units of a converted quantity. Students can avoid
writing unreasonable answers by writing out all conversion factors and
canceling units correctly.

After Problem 5.1, ask:

® When you convert from a smaller unit to a larger unit, will the numerical
result be greater than or less than the original measure?

® When you convert from a larger unit to a smaller unit, will the numerical
result be greater than or less than the original measure?

@ Is it easier to think of a length as 5 feet or 60 inches?
Summarize Problem 5.2A by asking;

® How do you know that the rate you found for converting hours to
seconds is a conversion factor?

® How can you use the rate you found for converting hours to seconds to
write a conversion factor for changing seconds to hours without writing
the conversion factors for hours to minutes and minutes to seconds?

After Problem 5.2B, ask:

® How does dimensional analysis help you decide which conversion
factors to use?

® How can you keep track of which units remain after you multiply by a
conversion factor?

Homework Check
When reviewing Exercise 1, ask:

e How can you use the table to write conversion factors for changing
melers to inches and inches to meters?

After reviewing Exercises 24, ask:

® Can you write a conversion factor to change square inches to feet?
Why or why not?

e Can you write a conversion factor to change from minutes to feet?
Why or why not?

/
Vocabulary

€ conversion factor
€ dimensional analysis




Assignment Guide for Topic 5 Exercises
- 1. a 3.281t
Core 1-5 T Im

Answers to Topic 5

Problem 5.1

A.

C.

1. 1,200 inches
1
2. 85 ft

1 min
1. 60 s
2. -0s

1 min

the given measurement

Problem 5.2

A.

B.

3,600 s

1. 1h

1h
2. 3,600 s

1. the second method, 0.28 h
2. the first method, 864,000 mi/h

1m
b. 3.28 ft

c. 328 ft

d. Square the conversion factor for changing

meters to feet.

. a. 3ft?

b. Check students’ work. Sample:
432in2 x I LIt

12 in. 12 in.
. a. 1.55 days
b. Check students’ work. Sample:
2,232 min X b x LS
. 12 mi/h
5. a. gold
b. 8.93 g/cm?3
c 1
d. 4.5 g/em3
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Big Math and Fries

We are lucky to live in an age where there is a lot of nutrition information available
for the food we eat. The problem is that much of the data is expressed in percents
and some of those percents can be misleading. This lesson is designed to enlighten
students about how to calculate percent of calories from fat, carbohydrates, and
protein. The calculations are made to determine if a person can follow the Zone Diet
with only McDonald's food items.

Learning Objectives
Students will:

o mathematically analyze the food they eat.
o identify the relationship between nutrients and the calories.
o perform calculations, including percents and conversions.

Materials

¢ McDonald's nutrition facts (or any fast food chain)
o Computer with Internet connection (optional)

o Calculators

e Big Math and Fries Activity Sheet

Instructional Plan

In this lesson, students pick out a full day's worth of meals from a McDonald's
menu with an eye towards the Zone Diet, which specifies percentages of fat,
carbohydrates, and protein. The gist of the Zone Diet is that whenever you eat, you
should strive to consume 40% carbohydrates, 30% protein and 30% fat. As a result,

this diet has also been referred to as the 40-30-30 diet.

Many sources indicate that an average person requires about 2,000 calories per day.
That number varies based on several factors, but is used as the target for this lesson.
To prepare for the lesson, you might research some details on the Internet. For
example, you can find out what various athletes consume in a day. You will find
that it's much more than 2,000 calories. There was an urban legend floating around
for a while that Michael Phelps (Olympic swimming gold medalist) was consuming
12,000 calories per day. That turned out to be untrue, but it might be interesting to
start things off with a classroom discussion regarding how many calories various
athletes consume. That could lead into a discussion regarding whether students
know how many calories they consume and what proportion of nutrients are
contained in the foods they eat.

Another lesson opener could be the portrayal of diet in the media. Some students
may have seen the movie Supersize Me. Discuss the nutritional concerns about
eating fast food. This can naturally progress into a discussion of diets. Suggest the
1dea of being "in the Zone." Ask whether any students have noticed a relationship
between what they eat and how they feel. Do they sometimes feel sleepy? hyper? or
just right?

httn-//ilTlhiminatinne netm aro/T eccanDetail acnv?id=T 40 ANANNIN
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Depending on time, you may wish to have a longer discussion about nutrition. If
you choose to do this, you may wish to share the following information on nutrients
with students:

Carbohydrates: our main source of energy

Fats: one source of energy and important in relation to fat soluble vitamins
Minerals: inorganic elements that are critical to normal body functions
Proteins: essential to growth and repair of muscle and other body tissues
Roughage: the fibrous indigestible portion of our diet essential to health of
the digestive system

e Vitamins: important in many chemical processes in the body

o Water: essential to normal body function, both as a vehicle for carrying other
nutrients and because 60% of the human body is water

In nutrition, some information focuses on food weight and other information
focuses on calories. Make students aware of this before they begin the activity to
help them avoid errors based on these units. There is not a one-to-one relationship
between food weight and calories. The Zone Diet percentages are all with regard to
calories, so if you only have weight information, you need to convert to calories to
match the Zone Diet percentages.

Fortunately, the conversions between food weight and calories are simple and
students may have already studied this information in physical education or health
class. Here are the conversions, which are also provided on the activity sheet:

o Fat: 1 gram = 9 calories
¢ Carbohydrates: 1 gram = 4 calories
e Protein: 1 gram = 4 calories

This information can be written on the board or put up via a transparency.

Hand out the Big Math and Fries activity sheet and calculators. For this lesson,
students should use calculators because of the number of calculations required. You
can choose how many decimal places that they should round to. Just remember that
some of their calculations will be converted from decimal to percent, so they'll need
at least two decimal places for those calculations. Students should also be given
McDonald's nutrition facts. You can either hand out paper copies or display
McDonald's nutrition information via a computer projector.

%/ Big Math and Fries Activity Sheet

Have students read the McDonald's nutrition pamphlet and try to pick out enough
food so that the total number of calories adds up to 2,000 for the day. It is difficult
to meet all the caloric and Zone diet requirements at once, so suggest to students to
begin with only one or two. Students can attempt to ensure that their percent of
calories from fat for the day is less than 30%. If students can do that, they've done
well. Then challenge students who succeed to additional goals, such as keeping
carbohydrates to 40% of the total calories and keeping protein to 30% of the total
calories. It is difficult to achieve all three, but students should be able to keep fat

htto://illuminations.nctm.ore/LessonDetail.aspx?id=1,849 6/24/2010
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under 30%. More advanced students may be able to get close to the proper
percentage for all three nutrients. When more advanced students finish, have them
help slower students who are not finished yet.

A nice wrap-up for this lesson would be to have students that came closest to
achieving Zone proportions present their findings and explain how they achieved
their results. You might also have students could create posters to present their
findings and explain why they would recommend the meal combinations that they
came up with.

Questions for Students

o Were you able to stay under 30% for total calories from fat? Do you feel that
you designed a healthy day of eating?

[Answers will vary]

o What steps did you take in order to meet the requirements of 2,000 calories
total and a 40-30-30 ratio?

[Answers will vary. What you're looking for are the strategies
that students used to try to balance the results. For instance, did
successful students focus on one nutrient, get the appropriate
percentage and then change one food item to balance the other
nutrients? Did they first calculate the total amount of grams
needed for each nutrient base on a 2,000 calorie diet and then
work backwards? Or did they come up with something new and
unique?]

e If you were not able to meet the Zone Diet requirements of 40-30-30, could
you tweak a few items to change that? If so, which items would you change
and how does that improve your carbohydrates-protein-fat ratio for the day?

[Students should look at nutrient percentages that are too high
and try to figure out which items they could remove or replace in
order to get better ratios.]

e Would it be easier to design one Zone friendly meal and, if so, which items
would you choose?

[Yes, it would probably be easier to design just one meal to meet
the ratios. This should lead students to think about balancing

nutrient ratios when they go to eat a meal or a snack.]

o If you were to design the McDonald's nutrition pamphlet, what would you
change from the current design?

[Answers will vary. One suggestion might be to provide
percentage of each nutrient, not just fat.]

“httn-/Alliminations netm oro/T esconDetail asnx?id=1 849
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Assessment Options

1. Ask students to design a single meal and see how close they can get to the 40-
30-30 ratio.

2. Allow students to design a day's meals using any food they choose to meet
the Zone Diet. Students should gather their own nutrition information and
provide calculations for how they met the diet's restrictions.

3. Remove the caloric restriction from the activity. Just using the Zone Diet
restrictions, is the activity easier, harder, or the same?

Extensions

1. Watch the movie, "Supersize Me," with the students and discuss how the
movie relates to the lesson. Have students explain whether or not the movie
was a fair representation and why. If your students are familiar with sampling
and statistical analysis, you may also discuss the experimental model used in
the movie.

2. Talk to a health or physical education teacher and see if they have a unit on
nutrition where this lesson could be used as a complement.

3. This lesson is well suited for a spreadsheet application or a graphing
calculator program. A spreadsheet application might take the grams of each
nutrient for each desired item and automatically calculate the percentage of
calories. Students could then more easily use trial and error to find the desired
ratio of nutrients for a particular meal. This is only recommended in a class
familiar with spreadsheets or graphing calculators.

Teacher Reflection

e Were most students able to adjust their food choices to achieve Zone
proportions? If not, what problems did they run into? How could these
problems be avoided?

e Were any students confused about the difference between calculating the
calories due to the nutrient weights and calculating the percent of calories
from a particular nutrient? If so, how could this confusion be avoided in the
future?

o Were students motivated to achieve Zone proportions or did they just pick
various menu items to get the work part over with?

e Did students feel that this lesson was interesting or of use to them?

NCTM Standards and Expectations
Number & Operations 6-8

1. Develop, analyze, and explain methods for solving problems involving
proportions, such as scaling and finding equivalent ratios.

2. Work flexibly with fractions, decimals, and percents to solve problems.

3. Understand and use ratios and proportions to represent quantitative
relationships.

This lesson was prepared by Michael Weingarden.
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Big Math and Fries NAME

The Zone Diet specifies that a person should eat foods in the ratio of 40

percent carbohydrates, 30 percent protein, and 30 percent fat. Can a person
eat just McDonald’s food on the Zone Diet?

1.

Complete the data table on the next page. Look through the McDonald’s
menu and create a menu for one full day. Choose all the items you would
need to eat to consume about 2,000 calories. Divide the items into meals.
The meals could be breakfast, lunch, and dinner, but it is not mandatory.
Fill in the Nutrition Facts in your table. Then, calculate the remaining
values under Calculated Values using the conversions below:

Fat: 1 gram = 9 calories
Carbohydrates: 1 gram = 4 calories
Protein: 1 gram = 4 calories

Were you able to keep the percent of calories from fat under 30% of the total calories?

Did you manage to stay within the limits of the Zone Diet? If not, how close did you come to
achieving the 40-30-30 ratio?

What mathematical strategies did you use in creating your menu? What part of the Zone Diet
was most difficult to keep?

SCAT(}IILLUMlNATIONS © 2009 National Council of Teachers of Mathematics

l Resources for Teaching Moth http://illuminations.nctm.org
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McDonald's USA Nutrition Facts for Popular Menu Items

®

o

H
|

" provide a nutrition analysis of our menu items to help you balance your McDonald's meal with other foods you eat. Our goal is to provide you with the information
4 need to make sensible decisions about balance, variety and moderation in your diet.
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Sandwiches
Hamburger (§§0°gz) 250 | 80 | 9 |13 |35 | 16 | 05| 25| 9 |52 |22 (31|10 2 |6 |6 [12]| 0| 2|10/ 15

Cheeseburger (14122) 300 110 | 12 [ 19 | 6 | 28 |05 |40 | 13 |750| 31 | 33 |11 | 2 | 7| 6 | 15| 6 | 2 | 20| 15

Double 5.8 0z
Cheeseburger (165 g) 440 | 210 | 23 | 35 11 54 | 15 | 80.| 26 |1150| 48 34 11 2 8 7 25 10 2 25 | 20

530z

McDouble (151 g) 390 | 170 | 19 | 29 8 42 1 65 | 22 | 920 | 38 33 11 2 7 7 22 6 2 20 20
Quarter 6 oz
Pounder®+ (169 g) 410 | 170 | 19 | 29 7 37 1 65 | 22 | 730 | 30 | 37 12 2 10 8 24 2 4 15 20

Quarter

Pounder® with 17987‘ 510 | 230 | 26 | 40 12 | 61 1.5 | 90 | 31 {1190| 50 | 40 13 3 11 9 29 10 4 30 25
Cheese+ ( 9

Double Quarter 9.8 oz

™aunder® with (279 g) 740 | 380 | 42 65 19 95 25 | 155 | 52 |1380| 57 40 13 3 11 9 48 10 4 30 35

eset++

Big Mac® (2?4092) 540 | 260 | 29 45 10 50 1.5 75 25 (1040 43 45 15 3 13 9 25 6 2 25 25
7.20z

Big N' Tasty® 460 | 220 | 24 | 37 | 8 | 42 | 15| 70 | 23 |720| 30 | 37 |12 | 3 | 11| 8 |24 | 6 | 8 | 15 | 25
(206 g)

Big N' Tasty® 7.7 0z .
with Cheese (220°g) 510 | 250 | 28 | 43 | 11 | 54 | 15| 85 | 28 | 960 | 40 | 38 | 13 3 12 8 27 | 10 8 20 | 25

Angus Bacon & [10.2 oz
Cheese 291 g) 790 | 350 | 39 | 60 | 17 | 87 2 | 145| 49 |2070| 86 | 63 | 21 4 14 | 13 | 45 | 10 4 25 | 35

Angus Deluxe 2;1-1‘5 750 | 350 | 39 | 60 | 16 | 82 | 2 |135| 45 |1700| 71 | 61 | 20 | 4 | 16 | 10 | 40 | 15 | 8 | 25 | 35

Angus Mushroom| 10 oz . :
% Swiss (283 g) 770 | 360 | 40 | 61 17 | 85 2 | 135 46 |1170| 49 | 59 | 20 4 16 8 44 8 0 40 | 35

Filet-O-Fish® (15487-9) 380 [170 | 18 | 28 |35 | 18 | 0 | 40 | 14 | 640 | 27 | 38 | 13 | 2 7 5 | 15 | 2 0 |15 | 10

McChicken ® (.&gzg) 360 | 150 | 16 | 25 3 15 0 35 11 1830 | 34 | 40 13 2 7 5 14 0 2 10 15

McRib ®t (72'61905) 500 | 240 | 26 | 40 | 10 | 48 0 70 | 23 | 980 | 41 44 15 3 10 11 22 2 2 15 | 20

Premium Grilled

Chicken Classic 28282 420 | 90 10 15 2 10 0 70 | 23 |1190| 50 51 17 3 13 11 32 4 10 8 20
Sandwich (, 9) '

Premium Crispy 8.1 0z

Chicken Classic (230 g) 530 | 180 | 20 | 31 | 35 | 17 0 50 17 |1150| 48 59 20 3 13 12 28 4 8 8 20
Sandwich g

mium Grilled 8.8 0z

_ ckenClub | ogy"?)1 530 | 160 | 17 | 27 | 6 | 29 | 0 | 95 | 31 |1410| 59 | 52 | 17 | 4 | 14 | 12 | 39 | 8 | 10 | 20 | 20
“wandwich 9

Premium Crispy

Chicken Club (29522) 630|250 | 28 | 43 | 7 |36 | O | 75 | 25 [1360| 57 | 60 | 20 | 4 | 14 | 13 | 35 | 8 8 | 20 | 20
Sandwich g




Premium Grilled
Chicken Ranch (2-33602) 470|110 | 12 | 19| 3 | 15| o | 80 | 27 |1440| 60 | 54 | 18 | 3 | 14 | 12 | 36| 4 | 10 | 10 | 20
BLT Sandwich 9
~"=emium Crispy
cken Ranch (gfo"z) 580 | 200 | 23 | 35 |45 | 22 | 0 | 65 | 21 |1400| 58 | 62 | 21 | 3 | 14 | 13 | 31 | 4 8 | 8 | 20
__T Sandwich 9
Southern Style
Crispy Chicken (ﬁgfz) 400 | 150 | 17 | 26 | 3 | 14 | 0 | 45 | 16 |1030| 43 | 39 | 13 | 1 5 6 | 24 | 2 2 |10 | 10
Sandwich g
Ranch Snack 4.1 0z :
Wrap® (Crispy) | (117 )| 340 [ 150 | 17 | 26 | 45 | 23 | 0 | 30 | 10 | 810 | 34 | 33 | 11 | 1 4 2 | 14| 2 0 | 10 | 10
Ranch Snack 430z
Wrap® (Grilled) | (122 g)| 270 | 90 | 10 | 16 | 4 | 19 | 0 | 45 | 15 | 830 | 35 | 26 | 9 1 4 2 | 18| 2 2 |10 | 10
Honey Mustard |
Snack Wrap® (‘%52802) 330 | 140 | 16 | 24 |45 | 22 | 0 | 30 | 10 | 780 | 33 | 34.| 11 | 1 47| 4 |14 2 0 | 10 | 10
(Crispy) 9
Honey Mustard _ : -
Snack Wrap® (‘}5‘4“) 260 | 80 | 9 | 14 | 35| 18 | 0 | 45 | 15 | 800 | 33 | 27 | 9 1 4 4 | 18 | 2 2 |10 | 10
(Grilled) 9
Chipotle BBQ
Snack Wrap® (‘}-22002) 330 (140 | 15 | 24 | 45| 22 | 0 | 30| 9 |80 34 |35 |12 | 1| 5| 4 |1a] 4| 0]10]10
(Crispy) 9
Chipotle BBQ
Snack Wrap® (%502) 260 | 80 | 9 | 13 | 35|18 | 0 | 45 | 14 | 830 | 34 | 28 | 9 | 1 | 5 | 5 [ 18| 4 | 2 | 10| 10
(Grilled) 9
Mac Snack 4.4 0z
Wrapt (126g)| 330 [ 170 | 19 | 30 34 | 1 | 45| 15 |690| 29 | 26 | 9 1 5 3|15 | 2 0o | 8 | 15
- _ i =
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French Fries
Small French 250z
Frios (71g) | 230 | 100 | 11 | 18 | 15 | 8 0 0 0 |160] 7 |29 |10 | 3 | 12| 0 3 0 8 | 2 4
Medium French | 4.1 0z :
Fries (117g)[ 380 [ 170 | 19 | 29 | 25 | 13 | 0 0 0 [270| 11 | 48 | 16 | 5 |20 ] 0 4 0 | 15| 2 6
Large French 54 0z
Fook (154 gy 500 | 220 | 25 | 38 | 35 | 17 | 0 0 0 |350| 15 | 63 | 21 | 6 |26 | O 6 0 | 20| 2 8
Ketchup Packet (118“5) 15 | 0 0 0 0 0 0 0 0 [110] 5 3 1 0 0 2 0 2 2 10 0
Salt Packet (%gkg) ololololo|o|o|lo|lol2ol1m] o] o]o]o]o| o] o] o]o] o
- —_ —_ c
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Chicken McNuggets®/Chicken Selects® Premium Breast Strips/Sauces
sken
cNuggets® (4 %(330? 190 [ 100 | 12 | 18 | 2 |10 | 0 | 30| 9 |400]| 17 | 11 | 4 0 0 o |10 0 2 | o 4
piece) 9
Chicken
McNuggets® (6 ?é‘;‘% 280 [160 | 17 | 27 | 3 | 15| 0 | 40 | 14 |600| 25 | 16 | 5 0 0 0 | 14| 0 2 | 2 4
piece) 9




o

Chicken . 5.6 0z
McNuggets® (10 (1'59 460 | 260 | 29 | 44 5 25 0 70 | 23 [1000]| 42 |- 27 9 0 0 0 24 0 2 2 8
piece) 9)
?rbequeSauceezg';%SO 00 oo | o |0 |0 o0 f260[1 |[12]4 0|0 10|0/|2]0]o0]o0
Honey (115";9) 50 0 0 0 0 0 0 0 0 0 0 12 4 0 0 1 0 0 0 0 0
Hot Mustard 1 pkg
Sauce (28 g) 60 | 20 | 25 4 0 0 0 5 1 250 | 10 | .9 3 2 8 6 1 0 0 0 2
Sweet 'N Sour 1 pkg
Sauce 289) 50 0 0 0 0 0 0 0 0 150 | 6 12 4 0 0 10 0 2 0 0 0
Chicken Selects® 4.6 0z
Premium Breast (1'31 ) 400 | 210 | 24 37 | 35 | 17 0 50 17 |1010| 42 | 23 8 0 0 0 23 0 0 2 4
Strips (3 pc) g
Chicken Selects® 77 oz
Premium Breast (2'19 ) 660 | 360 | 40 61 6 28 0 85 | 29 |1680| 70 | 39 13 0 0 0 38 0 0 4 8
Strips (5 pc) g
Spicy Buffalo 1.3 0z
Sauce (359) 60 50 6 9 1 5 0 0 0 | 800 | 33 1 0 1 6 0 0 4 2 0 0
Creamy Ranch 130z
Sauce (359) 170 | 160 | 18 28 3 14 0 10 3 1270 | 11 2 1 0 0 1 0 0 0 0 0
Tangy Honey 130z
Mustard Sauce (35g) 60 20 2 3 0 0 0 5 2 140 6 10 3 0 0 8 0 0 0 0 0
Southwestern 130z
Chipotle 9) 60 0 0 0 0 0 0 0 | 210 | 9 15 5 1 2 11 0 4 0 2 2
Barbeque Sauce g
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Salads
Premium
Southwest Salad (12.3 oz
with Grilled (350 g) 320 | 80 9 14 3 14 0 70 24 | 960 | 40 | 30 10 6 25 11 30 | 130 | 50 15 15
Chicken
Premium
Southwest Salad [12.5 oz
with Crispy (353 g) 430 | 180 | 20 30 4 20 0 55 18 [ 920 | 38 | 38 13 6 25 12 | 26 | 130 | 50 15 15
Chicken
Premium 8.1 0z
Southwest Salad (2‘31 ) 140 | 40 | 45 7 2 9 0 10 3 150 | 6 20 7 6 24 6 6 130 | 45 15 10
(without chicken) g
Premium Bacon 113 oz
Ranch Salad with (32'1 ) 260 | "90 9 15 4 21 0 90 30 [1010| 42 12 4 3 13 5 33 | 130 | 50 15 10
Grilled Chicken 9
Premium Bacon 11.4 oz
Ranch Salad with (32'4 ) 370 | 180 | 20 31 6 28 0 75 | 24 | 970 | 40 | 20 7 3 13 6 29 | 130 | 50 15 10
Crispy Chicken g
Premium Bacon 780z .
Ranch Salad (2'23 ) 140 | 70 7 11 35| 18 0 25 9 | 300 12 10 3 3 13 4 9 130 | 50 15 8
(without chicken) 9
{ nium Caesar 11 0z
“.uiad with Grilled (311g) 220 | 60 6 10 3 15 0 75 25 | 890 | 37 12 4 3 13 5 30 | 130 | 50 | 20 10
Chicken g
Premium Caesar 111 oz
Salad with Crispy (31'4 ) 330 | 150 | 17 26 | 45 | 22 0 60 19 | 840 | 35 | 20 7 3 13 6 26 | 130 | 50 | 20 10
Chicken 9




Premium Caesar
Salad (without (72'15302) 90 | 35 4 6 25 | 12 0 10 4 1180 | 7 9 3 3 13 4 7 130 | 50 | 20 8
chicken) 9
" 4e Salad 20l oo ofofololo|ol1w0]|olala|1|el2]|1]|as]os| o 4
Butter Garlic 0.50z
Croutons (14 g) 60 | 15 | 1.5 3 0 0 0 0 0 [140| 6 10 3 1 2 0 2 0 0 2 4
Snack Size Fruit | 1 pk .
& Walnut Salad | (163 g) 210 | 70 8 13 | 15 7 0 5 2 60 2 31 10 2 9 25 4 0 | 170 | 8 2
& s | 3. 3 |, s 20, s . % DAILY VALUE
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Salad Dressings
Newman's Own®
Creamy 1.5floz
Southwest (44 ml) 100 | 50 6 9 1 5 0 20 7 1340 14 | 11 4 0 0 3 1 0 0 2 2
Dressing
Newman's Own® 21floz
Creamy Caesar (59 ml) 190 | 170 | 18 | 28 | 35 | 17 0 20 7 | 500 21 4 1 0 0 2 2 0 0 6 0
Dressing
Newman's Own® 151 oz
Low Fat Balsamic (214m|) 40 | 25 3 4 0 0 0 0 0 | 730 | 30 4 1 0 0 3 0 0 4 0 0
Vinaigrette
Newman's Own®
Low Fat Family {1.5fl oz
=cipe Italian (44 ml) 60 | 20 | 25 4 0 0 0 0 0 | 730 | 30 8 3 0 0 1 1 0 0 0 0
ssing
Newman's Own®| 2 fl oz )
Ranch Dressing | (59 ml) 170 | 130 | 15 | 23 | 25 | 12 0 20 6 | 530 | 22 9 3 0 0 4 1 0 0 4 0
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Breakfast
Egg McMuffin® (2-31705) 300 {110 | 12 | 19| 5 | 24 | 0 |260| 87 | 820 | 34 | 30 | 10 | 2 8 3 /18|10 | 0 | 30| 20
Sausage 6.2 oz
McMuffin® (111g) 370 | 200 | 22 | 34 8 42 0 45 15 | 850 | 35 | 29 10 2 8» 2 14 6 2 25 15
Sausage 8 0z
McMuffin® with 450 | 250 | 27 | 42 | 10 | 51 0 |28 | 95 | 920 | 38 | 30 10 2 8 2 21 10 2 30 | 20
Egg (162 g)
English Muffin ?5%3? 160 | 30 3 5 0.5 3 0 0 0 |280]| 12 | 27 9 2 7 2 5 2 0 15 10
Bacon, Egg &
Cheese Biscuit 4.9 oz
(Regular Size (140 g) 420 | 210 | 23 | 35 | 12 | 59 0 [235] 79 |1160| 48 | 37 12 2 7 3 15 10 0 15 15
Biscuit)
Pacon, Egg &
it -ese Biscuit 5.4 oz
\__ige Size (154 g) 480 | 240 | 27 | 42 12 | 62 0 |23 | 79 [1270| 53 | 43 14 3 12 4 15 15 0 15 | 20
Biscuit)
Sausage Biscuit
with Egg 5.7 oz
(Regular Size (163 g) 510 | 290 | 33 | 50 | 14 | 71 0 | 250 | 83 |1170| 49 | 36 12 2 6 2 18 6 0 10 | 20
Biscuit)




Sausage Biscuit

Margarine (1 pat)

with Egg (Large (?-72705-) 570 | 330 | 37 | 57 | 15 | 74 | o | 250 | 83 |1280| 53 | 42 | 14 1M 3 [18 1] 0 | 10| 20
Size Biscuit)

“"".usage Biscuit 4102
. coularSize | 0% 1430 | 240 | 27 | 42 | 12 | 62 | 0 | 30 | 10 |1080| 45 | 34 | 11 6 | 2 |1 |lo|l ol 6|15
- wiscuit) 9

Sausage Biscuit 4.6 0z

(Large Size ' 480 | 280 | 31 | 48 | 13 | 65 | 0 | 30 | 10 |1190| 50 | 39 | 13 M|l 3 1] 4]0 8|15
Biscuit) (1319)

Southern Style

?F{‘;;ﬁ;‘r%isz‘;“” (154329) 410 | 180 | 20 | 31 | 8 | 41 | 0o | 30 | 10 |1180| 49 | 41 | 14 6 | 3|17 0] 218615
Biscuit)

Southern Style

(ch;,rc;:ggscun (ﬁ-§’7°5) 470 | 220 | 24 | 37 | 9 | 45 | 0 | 30 | 10 |1290] 54 | 46 | 15 M| 4 17| 4| 2| 8|15
Biscuit)

ggg;‘“meg”’ar %?76?5 260 (110 | 12 [18 | 7 |35 | 0 | 0 | 0 |740| 31 | 33 | 11 6 |25 |0|o0 6|10
g}gg‘)’““afge ?é%$ 320 140 | 16 | 25 | 8 |38 | 0 | 0 | o |80 36 | 39 | 13 M| 3|54/ 0] 6|15
Bacon, Egg & 6.3 0z

eese y 15
Ch (164g)| 420 | 160 | 18 | 28 | 8 | 38 | 0 | 240 | 80 |1110| 46 | 48 | 16 8 | 15|15 | 10| o | 20
McGriddles® g

Sausage, Egg & 760z

Cheese (201g)| 560 | 280 | 32 | 49 | 12 | 61 | 0 |265| 83 |1360| 56 | 48 | 16 8 |15 |20 | 10| 0 | 20| 15
McGriddles®

I\S/I?:L(l:‘?r?c?;es® (&?Zg) 420 | 200 | 22 | 34 | 8 | 40 | 0 | 35 | 11 |1030| 43 | 44 | 15 8 |15 111 0 | o 8 | 10
. Breakfast® 9.5 0z
"u<egular Size : 740 | 430 | 48 | 73 | 17 | 87 | 0 |555| 185 |1560| 65 | 51 | 17 12 3 | 28|15 | 2 | 15 | 25
Biscuit) (269 g)

Big Breakfast® 10 oz

(Large Size 800 | 470 | 52 | 80 | 18 | 90 | 0 | 555 185 |1680| 70 | 56 | 19 17| 3 | 28|15 | 2 | 15 | 30
Biscuit) (283 g)

Big Breakfast

‘(“,’q'g‘gt'gfg‘fzej 22‘2%32) 1090|510 | 56 | 87 | 19 | 96 | 0 |575 | 192 |2150| 90 | 111 | 37 23 |17 |36 | 15| 2 | 25 | 40
Biscuit)

Big Breakfast

‘("(_'g;g?é?gges z,f’éig 1150 | 540 | 60 | 93 | 20 | 100 | 0 |575 | 192 |2260| 94 | 116 | 39 28 |17 | 36 | 15 | 2 | 30 | 40
Biscuit)

Sausage Burrito (31-19105) 300 (140 | 16 | 25 | 7 | 33 | 05 |130| 43 | 830 | 35 | 26 | o 4 2112110 2 |15 15
McSkillet™ 8.4 55

Burrito with (238.g)| 610 | 320 | 36 | 56 | 14 | 69 | 0.5 | 410 | 137 [1390| 58 | 44 | 15 1M | 4 | 27020 | 10|20 | 25
Sausage 9

e Steak (92§09§) 570 | 270 | 30 | 46 | 12 | 59 | 1 | 430 | 143 |1470| 61 | 44 | 15 1M | 4 | 32]2 |10 20 | 30
Hotcakes (w/o 530z

Syrup & (1510)| 350 | 80 | 9 | 13| 2 | o | 0o |20 | 7 500 24 | 60 | 20 101480 o0 |15] 15
Margarine) g

Hotcakes and

§?}’us;ge<‘”/° 8?205) 520 (210 | 24 | 37 | 7 | 36 | 0 | 50 | 17 | 930 | 39 | 61 | 20 10 14 |15 ] 0 | 0o | 15 | 15
flgarine)

Hotcake Syrup (168“5) 180 0 | 0| 0| 0| o | o0o| o] o2/ 1]a45]15 o (320 0] o0olo0o]o
Whipped 6g |40 | 40 |45 | 7 |15 8 | 0| 0| 0 5| 2100 ololo | 4]0 0] o0




Sausage Patty m ‘25 170 | 140 | 15 | 23 | 5 | 27 | 0 | 30 | 10 | 340 | 14 | 1 ol o o] ol 7 ool 2|2
(Szjramb'e" Eggs ?é%%ﬁ 170 (100 | 11 | 17 | 4 |19 | o |52 174|180 | 7 | 1 | o | o | o | o |15 |15 0| 6 | 10
_sh Brown (§6°5) 50| 80 | 9 | 14 |15 ]| & 0 0 0 |310| 13| 15| 5 2 6 0 1 0 2 0 2
Grape Jam %i‘; 35| 0 |o0o]o|o|lolo|o|o|o|lo|le|3|o0o|lo|9o]|olol|2]0]o0
Strawberry 0.50z ’ :
P resenes (i4g)| 3] 0|00 fo 0o 0|0 0)0|9|3|0|0|9|0]|o0]|4|o0]o0
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Desserts/Shakes
Fruit'n Yogurt 530z
Parfail (7 oz)y | (149.g)| 160 | 20 | 2 | 3 1 5|0 |5 | 28| 4|3 |1]1 3 21| 4 0 | 15|15 | 4
Fruit 'n Yogurt 502
Parfait (without | 59%,1130 | 15 | 2 | 3 1 5 | 0|5 | 2|5 | 2|25 8|01 0/|19] 4| 0/15]10] 2
granola) (7 oz)» (142g)
Low Fat Caramel | 0.8 oz
D G1gy| 70| 5 |05 1 0|l 0| 0] s 1 138|215 | 0|lo0o]|9]o0o|o0o]|o0] 2 0
Vanilla Reduced 3.2 0z '
Fat Ice Cream 39 150 | 35 (35| 6 | 2 | 11| 0o | 15| 5 | 60| 2 | 24| 8 | 0| 0 | 18] 4 6 | 0 | 10| 2
Cone (909)
die Cone (;9";) 45 | 10 | 1 2 |os5| 4| 0| 5 | 2 |2 ]| 1 8 | 30| ol s 1 2 0 | 4 0
Strawberry 6.3 oz
Piggint (178¢)[ 280 | B0 | 6 | 10 | 4 | 20 | O | 25 | 8 | 95 | 4 |49 | 16 | 1 6 | 45| 6 | 10| 4 | 20| 0O
Hot Caramel 6.4 oz i
Sundes (182¢)[ 340 | 70 | 8 | 12 | 5 | 25 | O |30 | 10 | 160 | 7 | 60 [ 20 | 1 6 | 44| 7 |10 0 | 25| 0
Hot Fudge 6.3 oz
Sundoe (179.¢)| 330 [ 90 | 10 | 15| 7 | 35 | 0 | 25 | 8 |180| 8 |54 | 18 | 2 | 8 |48 | 8 | 10| 0 | 25| 6
Peanuts (for 0.3 0z
Sundaes) (7gy | 45|30 35| 5 |05/ 3 )0 0|0 | 0| o0]|2 1 1 2 o | 21010 o0 0
McFlurry® with 12.5 0z i
M&M'S® Candies| 2 710 | 230 | 25 |39 | 16 | 78 | 1 | 60 | 19 |220| 9 |105| 35 | 4 | 16 | 97 | 15 [ 20| 0 | 50 | 8
(12 fl oz cup) (353 9)
McFlurry® with 11.6 oz .
OREO® Cookies | 359 2y 580 | 170 | 19 | 30 | 10 | 50 | 1 | 50 | 17 | 320 | 14 | 89 | 30 | 3 | 14 | 73 | 13 | 20 | 0 | 45 | 8
(12 fl oz cup) ( a)
Baked Hot Apple | 2.7.02 | 550 | 410 | 13 | 19 | 7 |35 | o | 0 | 0 |170]| 7 |32 | 11| 4 |15 | 13| 2 | 4 | 25| 2 | 6
Pie (77 g)
Cinnamon Melts (141229> 460 [170| 19 | 30 | 9 | 43| 0 | 15| 5 |370| 15 |66 | 22 | 3 |11 |32 | 6 | 4 | 0 | & | 15
McDonaldland® | 2oz
oo (57¢)| 260 70 | 8 | 13 25|12 | 0 | 0O [ O |300| 12 |43 | 14 | 1 3 11314 |0 01l o010
A 1
Chocolate Chip | cookie | 160 | 70 | 8 | 12 |35 | 19| 0 | 10| 3 |90 | 4 |21 7 | 1|3 15| 2|2 0] 21|s
Cookie
(339)
L 1
- JhealRaisin | cookie | 150 | 50 | 6 | 9 |25 |13 | 0 [ 10| 3 |135| 6 |22 |7 | 1|3 |13|2|2]0|2]|6s
- (339)
] :
Sugar Cookie | cookie | 160 | 60 | 7 | 11 | 3 | 15| 0 | 5 | 2 |120| 5 | 21| 7 oo |11]| 2] 2 oo | 4
(33 g)
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Beverages
1
1% Low Fat Milk | carton
Jug (236 100 | 20 | 25 4 1.5 8 0 10 3 125 5 12 4 0 0 12 8 10 4 30 0
ml)
1% Low Fat camon
Chocolate Milk (236 170 | 25 3 4 15 9 0 5 2 150 6 26 9 1 3 25 9 10 6 30 0
Jug ml) .
. . 6.8 fl oz,
Minute Maid® ’ .
Apple Juice Box (gﬁ)o 100 O 0 0 0 0 0 0 0 15 1 23 8 0 0 22 0 0 | 100 | 10 0
Dasan@Water | 1%9M) o | o} 0o | 0o | o | o |o|o|o|0o]o|o]olo|o]|o]o]|o]|o]|o]o
Minute Maid® 12floz
Orange Juice cu 150 0 0 0 0 0 0 0 0 0 0 30 10 0 0 30 2 0 140 2 0
(Small)§ p
Minute Maid® 16 fl 0z .
Orange Juice cu 190 0 0 0 0 0 0 0 0 0 0 39 13 0 0 39 3 0 180 4 0
(Medium)§ P
Minute Maid® 291 oz
Orange Juice cu 280 0 0 0 0 0 0 0 0 5 0 58 19 0 0 58 4 0 260 4 0
(Large) p
Coca-Cola® 12floz
Classic (Child)§ cup 110 0 0 0 0 0 0 0 0 5 0 29 10 0 0 29 0 0 0 0 0
| sa-Cola® 16 fl oz
ciassic (Small)§ cup 150 0 0 0 0 0 0 0 0 10 0 40 13 0 0 40 0 0 0 0 0
Coca-Cola® 211l oz
Classic cu 210 0 0 0 0 0 0 0 0 15 1 58 19 0 0 58 0 0 0 0 0
(Medium)§ P
Coca-Cola® 32floz
Classic (Large)§ cup 310 0 0 0 0 0 0 0 0 20 1 86 29 0 0 86 0 0 0 0 0
Diet Coke® 12 floz
(Child)§ cup 0 0 0 0 0 0 0 0 0 15 1 0 0 0 0 0 0 0 0 0 0
Diet Coke® 16 fl 0z
(Small)§ cup 0 0 0 0 0 0 0 0 0 20 1 0 7 0 0 0 0 0 0 0 0 0
Diet Coke® 21floz
(Medium)§ cup 0 0 0 0 0 0 0 0 0 30 1 0 0 0 0 0 0 0 0 0 0
Diet Coke® 32floz
(Large)§ cup 0 0 0 0 0 0 0 0 0 45 2 0 0 0 0 0 0 0 0 0 0
. . 12floz
Sprite® (Child)§ cup 110 0 0 0 0 0 0 0 0 30 1 28 9 0 0 28 0 0 0 0 0
. 16 fl oz
Sprite® (Small)§ cup 150 0 0 0 0 0 0 0 0 40 2 39 13 0 0 39 0 0 0 0 0
Sprite® 21floz
(Medium)§ cup 210 0 0 0 0 0 0 0 0 55 2 56 19 0 0 56 0 0 0 0 0
: 32floz
Sprite® (Large)§ cup 310 0 0 0 0 0 0 0 0 80 3 83 28 0 0 83 0 0 0 0 0
_"".C® Orange 12 floz
‘ aburst cu 120 0 0 0 0 0 0 0 0 0 0 32 " 0 0 32 0 0 110 0 0
~oaild)§ p
Hi-C® Orange 16 fl oz
Lavaburst cup 160 0 0 0 0 0 0 0 0 5 0 44 15 0 0 44 0 0 150 0 0
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Questions for Students

When would you need to make conversions between units?
[If the students have traveled abroad, ask them about the use of metric measures in other countries. For
example, many countries have notebooks based on metric measures. |

When would you use a combination of inches, feet, or yards to measure?
[Student responses may vary.]

What are some things to consider when deciding which unit of measure to choose?
[Are you measuring length, weight, volume, etc? What is the relative "size” of the item being measured?]

Assessment Options

At this stage of the unit, students should be able to do the following:
* Use their conversion factors to set up an equation to convert from one unit of measurement to another
* Recognize the relevance of converting units in everyday life
* Choose the most appropriate unit of measurement in a given situation

Extension

Distribute the You Think Gas is Expensive? activity sheet. Allow students to calculate the unit rates on each item
while making conversions from ounces to gallons. The items on the activity sheets are things that should be
familiar to the students, so the process gives the students an opportunity to use what they have learned and
apply this knowledge to everyday products.

Teacher Reflection

* What additional experiences do students who are having difficulties setting up their chart or table need to
make conversions?

* Do the students have a good grasp of the units themselves? Do they understand how big the units are
relative to one another?

* Do students need more practice measuring objects to understand the different customary units of measure?

NCTM Standards and Expectations
Measurement 6-8:
* Understand both metric and customary systems of measurement.
* Understand relationships among units and convert from one unit to another within the same system.




You Think Gas Is Expensive? NAME

Just look at a few of these items you probably use. Using the cost given, compute the cost per
gallon. By comparison, is a gallon of gas really that expensive?

ITEM AND COMMON PRICE PRICE PER GALLON

Regular gasoline, $2.25 for one gallon $2.25

Diet Snapple® iced tea, $1.29 for 16 ounces

Lipton® iced tea, $1.19 for 16 ounces

Gatorade® thirst quencher, $1.59 for 20 ounces

Ocean Spray® Juice, $1.25 for 16 ounces

Milk, $3.19 per gallon

Brake fluid, $3.15 for 12 ounces

Vick’s NyQuil® cough medicine, $8.35 for 6 ounces

Pepto-Bismol® stomach medicine, $3.85 for 5 ounces

BIC Wite-Out® correction fluid, $1.39 for 7 ounces

Scope® mouthwash, $0.99 for 1.5 ounces

Evian® bottled water, $1.49 for 9 ounces

1. Which item was most expensive per gallon? Did that surprise you?

2. What items could you add to the list? Which is the most expensive item when you determine the
price per gallon?

Sc";".,) ”_LUM]NAT]ONS © 2008 National Council of Teachers of Mathematics
http:/filluminations.nctm.org

Resources fer Teaching Math



Name Class Date

E n rlch ment 5- 2 Unit Rates and Proportional Reasoning
{ ’....."........................‘..........'...‘....‘.......I....O.......‘.'...
- _ritical Thinking
The table on the right shows Country Currency | Rate Per Dollar
t
excbange rates _for several Mexico Peso 75
foreign currencies.
Britain Pound 0.64
Germany Mark 1.53
France - Franc 5.18

1. For each country, give the exchange rate as a unit rate in foreign currency per
dollar. Then find an equivalent rate to show how much foreign currency you
would receive for the given amount of U. S. dollars. The first one is done for you.

Unit rate Foreign currency

Q

. Mexican pesos, 10 dollars

. British pounds, 5 dollars

o

¢. German marks, 7 dollars

d. French francs, 3 dollars

2. Suppose your company wants to sell a software package in
Mexico and in Germany. It sells for $250 in the United States.
What will you charge in each country?

a. Write an equivalent ratio to show how many pesos are in $250.

b. Write an equivalent ratio to show how many marks are in $250.

3. Suppose your marketing manager travels from Great Britain to
Germany to meet you.

a. Write a rate comparing German marks to British pounds. Then give the
unit rate per pound. Round your answer to the nearest hundredth.

b. Write an equivalent ratio to show the cost in German marks of
a software package that costs 48 British pounds.

Lesson 5-2 Enrichment Course 2 Chapter 5

© Pearson Education, Inc. All rights reserved.



Name

Measures of Capacity and Mass -- Metrics

Walking The
Metric Path!

kL hL dkL
: liter : : :
kilo- |hecto- | deca- ram deci- | centi- | milli-
kg hg dkg 8 dg cg mg
Complete.
1.1mL= | 2. 125 mg = g
3.10mL= | 4. 125 mg = kg
5.100mL= L 6. 525g = mg
7.5L = mL 8. 5259 = kg
9. 50L = mlL 10. 7kg= — @
11.67mL= | 12. 4L = mL
13. 83g = mg 14, 260mg= kg
15.09mg= ¢ 16. 39kg= @
17. 1,6383g= —_________Kg 18. 8,750mL= kL
1. 32mg= ¢ 20. 9.4g = mg
Write the better measurement.
21. capacity of a bathtub 20 mL 2,000 mL 20L
22. capacity of a glass 200 mL 2,000 mL 200 L
23. capacity of an eyedropper 2mL 2,000 mL 2L
24. mass of a grain of salt 5mg 5¢g 5 kg
25. mass of a pair of shoes 2mg 29 2Kkg

Solve.

26. A jug of apple juice is 0.0025 L. What is
the capacity of the jug in milliliters?

27. A large egg has a mass of about 60
grams. What is the mass of a dozen
eggs? Answer using kilograms.




Name Period

Equal Distances -- Metrics
Walking The
Metric Path!

kilo- | hecto- | deca- |[meter| deci- | centi- | milli-

km hm dam m am cm mm
kilometer | hectometer | dekameter| meter |decimeter | centimeter | millimeter

Complete.

1.8cm= _______mm 2.16mm= ____m 3.25dm= ___ cm
4. 8cm= ______ dm 5. 42cm= _________km 6. 9dam= __. _cm
7.7m= _________dam 8. 9dam= ____ km . 16mm= ________dam
10. 42cm= _____mm 1. 1600mm= ____ km 42.23hm= ______ m
13.5m= _______hm 14. 30cm= ____m 15. 5m = km

16. 25dm=_____ m 17.4dm= __cm i8. 6hm= _________cm
1. 9dam= ______m 20. 3km=______m 21. 1825m= ______cm
22. 25dm= ___ _dam 23.6hm=_____  km 24. 42cm= _______km
25. 16mm=____ __cm =26 7dam= ______km 27.8cm= ____mm
28. 6.7cm= __m 29. 1I6mm= _____dm 30. 5m = dam
31. Adesk thatis 2250 mmilong= ____ m.

32. A fence thatis 270cmlong= ___ m.

33. Adog thatis675mmilong= —_______ cm.

34. A stretch of highway that is 3,200milong= ____ km.
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Topic 1: Prime Factorization
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Use to begin Accentuate The Negative

Any composite number can be written as a product using its factors. The
prime factorization of a number is the product of prime factors equal to
that number.

You can use factor trees to find the prime factorization of a number. For
example, to make a factor tree for 28, begin by choosing two numbers
whose product is 28. Continue dividing each number into two factors until
each of the branches ends in a prime number. Below is a sample factor tree
for 28.

28
7 X Y
7 X 2 X 2

The prime factorization of 28is2 X 2 X 7, or 22 % 7.

The small raised number in 22 X 7 is an exponent. An exponent tells
how many times a factor is multiplied repeatedly. For example, the
expression 32 X 5°means3 X 3 X 5 X 5X 5.

Problem (i

A. 1. List all of the factors of 90. Which factors are prime?
2. Which factor pairs could you use to start a factor tree for 90?

3. Make two different factor trees for 90. What do you notice about
the prime factorization of each tree?

4. How can you write the prime factorization of 90 using exponents?

B. 1. Are each of the prime factors of a number included in the prime
factorization at least once?

2. Does it matter which two factors you choose for the first line of a
factor tree?



Exercises

For Exercises 1-9, find the prime factorization of each number.

1. 20 2. 36 3. 50
4. 85 5. 100 6. 189
7. 525 8. 639 9. 1,000

10. Use exponents to write the prime factorizations you found in
Exercises 1-9.

For Exercises 11-12, copy and complete the factor trees.

11. 216 12. 760

2 X m 20 x

2 X 3 X B X § X 2 X B
?

2 X 2 x ®mx 27 % X B X5 x 2 X H
1 )‘YF‘)’\N",\W

B X 2 X 2 x 3 x
AN

2 X 2 x 2x 3 x 3 x 3

For Exercises 13-16, consider the prime factorization of each of the
whole numbers from 2 through 50.

13. Which of the whole numbers from 2 to 25 are prime?

14. Which of the whole numbers from 20 to 30 are the product of exactly
three different prime factors?

15. Which of the whole numbers from 30 to 40 have 5 as a prime factor?

16. Which of the whole numbers from 40 to 50 have a prime factorization
with only odd prime factors?

17. a. Make three different factor trees for 360.

b. How many different pairs of numbers could you use to start a factor
tree for 3607



(T

opic 1: Prime Factorization

Mathematical Goals

At a Glance

PACING 1 day

e Use a factor tree to find a prime factorization

\0 Write a prime factorization using exponents

J

(Teaching Guidg

Before beginning Topic 1, review the concepts of prime numbers and
factors with students. You can also review the concept of exponents with
students. Explain that an expression in the form ab is called a power; a is
the base, and b is the exponent.

Before Problem 1.1, ask:

e What is the definition of a prime number?

® [s ] considered a prime number?

e How can you find the factors of a number?

e How can you use exponents (o rewrite the expression 5 X 5 X 57
the expression 2 X 2 X 5 X 5 X 57

During Problem 1.1, you may want to review divisibility rules to help the
students find factors. Ask:

e How do you know if a number is divisible by 2? by 37 by 57

e How do you know if an number is divisible by 67 by 10?

After Problem 1.1B, explain to students that the prime factorization of a
number is unique. Students may be unsure about the order in which they
should write the numbers in a prime factorization. Explain that the prime
factors are usually written with primes listed in increasing order. Pomt out
to students that the order of the prime factors does not change the prime
factorization, because multiplication is commutative. Remind students to
include repeated prime factors in a prime factorization, or to use exponent
notation.

Homework Check
When reviewing Exercise 17, ask:
e s there a factor pair that cannot be used to start a factor tree?

e Does the factor pair you choose to start a factor tree matter? Will
you always get the same result?

/Vocabulary \

-® prime factorization
® exponent




Assignment Guide for Topic 1

Core 1-17

Answers to Topic 1

Problem 1.1

A. 1. Factors of 90:1,2,3,5,6,9, 10, 15, 18, 30,

45,90
Prime factors of 90:2,3,5

2.2 and 45,3 and 30, 5 and 18,6 and 15,9

and 10

3. Answers may vary. Sample:

30 90

/N /N

x 45 6 x 15

A

T
2|x‘.lix 9 2x3%x3x5
2 x 5x3x%x 3
4.2%32x5
B. 1. yes
2. no

BExercises
1. 2 X2 X5

2.2 X2X3X3
3.2 X5X%5

4, 5x17
5.2X2X5X%X5
6. 3 X3X3X%X7

7.3 X5X5%7
8.3x3x71

9. 2 X2X2X5X5X5

10. 22 x5, 22 x 32,2 x 52,5 x 17,22 x 52,
P x7,3%x52%x7,3%x71,25x5

12. 760

4 x5%x2 %19

AT

2x2x5%x2x19

13. 2,3,5,7,11,13,17,19,23
14. 21,22,26

15. 30, 35,40

16. 41,43,45,47,49

17. a. Answers may vary. Sample:

360 360
VN VN
36 x 10 2 x 180
/N /N | /N
6 x 6 x5 2 2 x 3 x 60
AN
3x2x3x2x5 x 2 T x Z'lllex
/360\ 2 x 3x2x
15 x 24 lx£xlx
AN
3 x 5 x 24
BERVAN
3 x 5x4 x 6
BYNANARN
I X5%x2x%x2%x2x%x3

Ul—u

o

X
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Rational numbers are numbers that can be expressed as one integer
divided by another non-zero integer. Examples of rational numbers are 7,

—%, —il ,0.75, and \@

Irrational numbers are numbers that cannot be expressed as one integer

divided by another integer. Examples of irrational numbers are \/i, —\/g,
m and 0.474774777....

The absolute value of a number a, represented as lal, is the distance
between the number a and zero. Because distance is a measurement, the
absolute value of a number is always positive.

3 units 3 units

|
I | I

| i
l I
271 0 1 2

w 4 .l_
w —— L

Opposites, like -3 and 3, have the same absolute value, 3, because they are
each three units from zero.

=+ Problem

Alexis, Brandon, Jacob, and Madison are playing a game. Each player
gets a card with a number on it. The reverse side of the card contains a
hidden letter. The four players line up from least to greatest. If they are
correct, the hidden letters spell a word.

A. 1. For Round 1, Alexis ha'SVO, Brandon has -2, Jacob has 2, and
Madison has —1. How should the students line up?

2. When they reveal their letters, they spell the word NICE. Assign
each letter to the proper student.

3. Which students have numbers that have the same absolute value?

B. 1. For Round 2, Alexis has %, Brandon has —%, Jacob has —%, and
Madison has 11—0. How should the students line up?

2. When they reveal their letters, they spell AMTH. What mistake do
you think they made?




C. For Round 3, Alexis has \/5, Brandon has \/5, Jacob has 4, and
Madison has 2. Alexis is not quite sure where to stand. Madison
tells her that \/4‘1 i1s 2 and \/§ is 3. Where should Alexis stand?

D. The students decide to make another set of cards, —0.33, —7 ,—V/2 and —%.

1. List the numbers from least to greatest
2. Could OOPS be the hidden word?

Exercises

Use the following list of numbers for Exercise 1-5.

1 1
- -2 m -0.5 Va4
4 ! V12 -2 0.25
0 Vi -V L 2
=5 3
~033 4 - 3 25

1. List all of the rational numbers.

List all of the irrational numbers.

Give an approximate location for each number on a number line.
Which numbers have the same value?

Which numbers have the same absolute value?

o w AW N

a. Order the numbers % %, %, and %, from least to greatest.
b. As the denominator of a fraction increases, does the resulting

positive fraction get larger or smaller?

c. Does your rule apply for —%, *%, —%, —%‘? Explain.
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?W'I'opic 2: Comparing Numbers and

Absolute Value

At a Glance

PACING 1 day

Mathematical Goals
e Compare rational and irrational numbers by using the symbols <, =, <, >,
and =.
e Apply the concept of absolute value.
{Guided Instruction ) —
' Vocabulary

Remind students that the prefix ir means “not,” so irrational means “not
rational.”

Tell students that every rational number corresponds to a point on the
number line. Draw a number line marked in units between -5 and 5.
Remind students of the concept of absolute value.

e Locate —3 on the number line. (From zero, go 3 units to the left.)

¢ Locate —% on the number line. (Between zero and —1, closer to —1; itis %
units to the left of zero.)

e What are the absolute values of -3 and —-g—? (3 and %, respectively)

e Compare —3 and -7 using <. (-3 < —l)
P 8 8

s Locate \/9 on the number line.(Because V9 = 3, go 3 units to the
right.)

s Is 7 a rational number? (No) Why not? (It cannot be expressed as a
ratio of two integers.)

e Can 7 be located on a number line? (Not exactly, only an
approximation of 7 can be located as a point on the line.)

s Give your best estimate as to where to locate T on the number line. (mis
approximately 3.14, so just to the right of 3.)
& Compare /9 and 1 using >. (r > \V/9)
When solving Problem 2.1, have four students act out the problem.
Provide cards with additional numbers and letters to give students
additional practice ordering rational and irrational numbers.

You will find additional work on comparing rational numbers in the
grade 6 unit Bits and Pieces I.

& rational numbers
e irrational numbers
¢ absolute value




ACE Assignment Guide
for Topic 2

Core 1-6

Answers to Topic 2

Problem 2.1 _ Exercises
A. 1. Brandon, Madi Alexis, Jacob
randon, Madison, Alexis, Jaco 1. _%, _2%3 0.5,V 4’%, 2.025,0,
2. Brandon, N; Madison, I; Alexis, C; Jacob, E
3. Brandon and Jacob -4, ‘12" 2,-0.33, -4, —%, 3,25
B. 1. Brandon, Jacob, Madison, Alexis

2. 7, V12,V3
3. See Figure 1.

N

. Answers may vary. Sample: Brandon and

Jacob got confused with the negative

— = —/: ——1— = — M l = M =
fractions. Since % > %, ~% < —% since it is 4. 4=-2 2 0.5; 4 0252 = V4
further from zero. 5. |-VA| = |-2| = 2| = VA,

C. Between 2 and 3, but closer to 3. 1 1
] - 51 = 1-05| = I3}
D. 1. -z, — V2, then -3 and —0.33 are equal.
2. No. The word would end in a double letter. l'}[l = |0.25[;|—4| = |4]; I—Z%l = |2.5]
1111
6. 35432

b. The resulting fraction gets smaller.

¢. Answers may vary. Sample: No. For
negative numbers, an increasing
denominator results in larger fractions.

Figure 1




Walk the Line Directions

Divide the class into groups of 4. You will need to assign roles that will rotate
after each completion of an equation.

The roles are; 1) the walker 2) the spinner 3) the checker(makes sure the
walker is walking correctly) and 4) the monitor (makes sure everyone in the
group is writing down the equation).

You will need to make 6-8 copies of the masters (preferable on tag or
construction paper and then laminate for future use) for a class set. You will
need to demonstrate how to do the activity first before the class works in their
group. All students need paper and pencil.

»
»
»

Have each group put their number line on the floor

Have students use a paper clip and their pencil for the spinner

Students first spin the starting position for the walker (this number is the
1st number of the equation)

walker stands on the number

Students then spin the direction (this tells the walker what direction to
face on the number line.)

Student then spin the move ( the walker walks this many spaces on the
line and should end on the answer to the equation) TEACHER NOTE:
the direction spin is the operational sign for the equation.

If a — number is spun the student walks backwards, if a + number is
spun the student walks forward

For example The number -3 is spun for the start, the direction is a face
the — direction and then move —2 the walker starts at —3 faces the
negative direction and then walks backwards 2 spaces and ends up at
-1

All the students in the group write down =3 —( —=2) = —1 Monitor
checks for accuracy and that all students are participating

Rotate positions; spinner is now the walker, checker is the spinner,
monitor is the checker, and the walker is the monitor ’

You'll need to save the last 10 minutes to summarize the group work.
Making sure you discuss when you're facing the negative direction and
you spin a negative number why is the end result larger than where you
started from.
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Name

Date Class

Skill: Subtracting Integers

...............................................................

Find each difference.

1. 926 2. -4-15

4. 27 — (~16) 5. —16 — (—43)
7. —156 — 98 8. —192 — 47
10. —63 — 89 11. =12 — (-21)
13.72 - 15 14. —86 — (~19)
16. —78 — (—53) 17. -19 - (-12)
19. 27 — 19 20. —14 — 27

Investigation 2

.......................................................

Accentuate the Negative

3. 21— (=7)
6. 47 — 19

9. 0~ (—51)
12. 92 — (—16)
15. 17 — (—46)

18. —16 — (—21)
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Name Date Class

Skill: Adding and Subtracting Rational Numbers

----------------------------------------------------------------------------------------------------------------------

Accentuate the Negative

Find each sum or difference as a mixed number or fraction in simplest form.

3 7 1 2 1 7
1'Z+§ 2. —-164-23 3. 45—7§
5 (.1 ’ s 7 7 9
4. -32 - (4ﬁ) 5. 2+L 6. —4k + 3%
8 1 19 23 16 7
7. 55 — (—37) 8. 112+ .2 9. 318 — 4L

Write each answer as a fraction or mixed number in simplest form.

10. 146 + (-31) 1. =72 + 4125 12. 575 + (—23)

72
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Name Date Class

Skill: Multiplying Integers

.....

-----------------------------------------------------------------------------------------------------------------

Accentuate the Negative

Mulftiply.
1. 7X8 2. —5X%7 3. 4X (-8
4, -8 X (-2) 5. 11 X (—6) 6. -7X6
7. -8 X (—8) 8. 10x4 9. 21 x13
10. -15x 12 1. =25 X (—14) 12. 10 X (—25)

For Exercises 13-18, find the missing number.

13.

16.

19.

20.

21.

22,

76

3x[ 1= -6 14. 4x[]= -4 15. [Jx (24) = -8
-3x[J]=9 17. -9x (-2)= ] 18. [ x (-2)= —18
Your teacher purchases 24 pastries for a class celebration, at $2 each. What

integer expresses the amount he paid?

Temperatures have been falling steadily at 5°F each day. What integer
expresses the change in temperature in degrees 7 days from today?

A submarine starts at the surface of the Pacific Ocean and descends 60 feet
every hour. What integer expresses the submarine’s depth in feet after
6 hours?

A skydiver falls at approximately 10 meters per second. Write a number
sentence to express how many meters he will fall in 40 seconds.
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Name Date Class

Skill: Dividing Integers [ investigation 3 ]

----------------------------------------------------------------------------------------------------------------------

Accentuate the Negative

Divide.
1. 14 +7 2. 21 = (-3) 3. —15+5
4. 27+ (=9) 5. 45 + (—9) 6. —42+ 6
7. —105 + (—15) 8. 63 = (—9) 9. 108 + 6
10. —204 = 17 11. 240 = (—15) 12. =252 = (—12)

Find each product or quotient.
=36

13. = 14, =2 15. (=5)- (—20)
16. =2 17. (-15) - (2) 18. 2
19. (13)- (=6) 20. = 21. (—60) - (=3)

For Exercises 22 and 23, represent each pattern of change with an integer.
22. spends $300 in 5 days 23. runs 800 feet in 4 minutes

24. Juan’s baseball card collection was worth $800. Over the last 5 years, the
collection decreased $300 in value. What integer represents the average
decrease in value each year?

25. Florence purchased stock for $20 per share. After 6 days, the stock is worth
$32 per share. What integer represents the average increase in stock value
each day?

77



Name Date Class

Skill: Multiplying and Dividing Rational Numbers

----------------------------------------------------------------------------------------------------- peecccsnsscsconse

Accentuate the Negative

Use the algorithms you developed to find each value.

1 43 3 . 1 31
1. -5 2% 2. %67 ("g) 3. —5 (=8)

7 . L1 2l . (_»1
4. —5—12 =12 5. -8 =+ 3 6. 36 : ( 212)

00
|
=

.|.

ENE)

9
9. 4%' -7

00|~
—
N

1. .3 7. 43

10. ~1% + 15 1. -3+ 32 12. —22 + 33
23 7 2 .1

13. -2 (-8) 14. 2. (-3 15. -7+ &

78
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Name Date Class

Skill: Coordinate Graphing

......................................................................................................................

Accentuate the Negative

Name the point with the given coordinates. R T T T y
1. (-2,2) 2. (8,0) IR ()
- v -~
3. (4,-3) 4. (-7,3) e pe2 J v
R pore
8 6 4 20| 2 4 6 87
5. (0, —5) 6. (—8,-4) : [
C li4
T
: lq °- N -
Write the coordinates of each point. T 3 s
7. E 8. A '
9. H 10. K
1. G 12. J
Identify the quadrant in which each point lies.
13. (—4,3) 14. (7,21) 15. (5, —8) 16. (=2,-7)

73
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Name Date Class

Skill: Adding Integers

......................................................................................................................

Simplify each expression.

1. =2+ (-3) 2.8—-7+4 3. 8+ (—5)
4, 15+ (-3) 5 -16+8 6. 7+ (—10)
7. =9 + (=5) 8. —12 + 14 : 9. 8+7

10. 9 + (—4) 1. =6 + (—8) 12. 8+ (—14)
13. 9+ (—17) 14. =15+ (—11) 15. —23 + 18
16. —19 + 16 17. 27 + 34 18. -8 + (—17)
19. 19 + (-8) 20. 23 + (—31)

70
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Accentuate the Negative Practlce Answers

......................................................................................................................

Investigation 1 Additional Practice Skill: Integers
1.a. %2 b M1 ¢ 0 d. 1 1. -8 2.2 3. 4
e. 2 f.71 g. 0 h. *1 4.9 5.7 6. —2
2. a. 0 b. 0 ¢. 0 d. 0 7. < 8. > 9. <
e. All values are 0; there are equal 10. < 11. > 12. >
numbers of black and red chips LI S T S A R S A B
3. Answers will vary. -8 =6 -4 -2 0 2 4 6 8
4, Thevaluedidnotchange;Sarahaddeda 14. -
value equal to 0. 8 6 -4-2 0 2 4 6 8
5. The value decreased by 3; there are 3 15, e
more red chips than black chips -8 =6 -4 -2 0 2 4 6 8
6. 200 points; answered correctly 16, e e,
7. 150 points; answered incorrectly -8 6 -4-2 0 2 4 6 8
8. 150 points; answered incorrectly 17, e
9. 250 points; answered incorrectly 8 6 -4-2 0 2 4 6 8

10. 250 points; answered incorrectly 18,

11. Possible answers: 9 and 5,4 and ~ 10,0 -8 -6 -4-2 0 2 4 6 8
and ~14, "1 and 715 19. —25,-15,-5,0,5,15,25

12. Possible answers: 4 and ~2,3 and 73,2 20. —8,—-4,-2,1,3,6,7
and "4,0and "6 21. —18,-10,-8,-6,3,9,27

13. "35and "150r “35and 755 22. —9,-7,—4,-3,-1,4,7

14. "9and?9 15. 17 and 8 23. No;the highest temperature in Idaho was

16. "2°F 17. 13°F 18. O°F 118°F.

19. 726°F 20. “45°F 21. 725m 24. California

22. 80 m 23. —180m 24. 110 m 25. Yes; Minnesota has a recorded low

25. The three changes are —15,55,and —75. temperature of —59°.

The total change 1s —35. So the submarine 26. ldaho
ends 35 meters lower than its initial 27. 7+ (—4)=3
position. 28. —140 + 112 = —28

26. The original board had 1 black chip and 3 29. 18+ (—4) +12 =26
red chips. The addition sentence would be 30. 72 + (—12) = 60
2+ 7=5.

27. The original board had 8 black chips and Investigation 2 Additional Practice
7 red chips. The addition sentence would 1. a. 90 + 60 + 80 + 40 + 50 + 80 = $400
bel+ "5=" b. 750 + 740 + 760 + ~90 + 10 +

28. The original board had 3 black chips and —20 = ~$270
1 red chip. The addition sentence would ¢. $400 + ~$270 = $130; The store made
be2 +2+ 72=2. money.

29. The original board had 2 black chips and d. By comparing the heights of the bars
0 red chips. The addition sentence would for credit and debit for each month, it
be2 +5+ "8=" is easy to tell which months had profits

30. The original board had 0 black chips and and which had losses. December was

16

3 red chips. The addition sentence would
be "3 +6+ 8= "5.

the only month with a loss. September,
October, November, January, and
February all showed a profit.

“paniasal SyBI [y “[loy @yualg uosioa so Buiysijgnd “uj ‘oydnp uosiosy @
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Accentuate the Negative Practice Answers

----------------------------------------------------------------------------------------------------------------------

20.
23.

24,
25.

26.

27.

N o N W

. Possible answer: Represent ~8 as 13 red

chips and 5 black chips. Remove 5 black
chips. The difference is ~13.

. Possible answer: Represent 3 as 6 red

chips and 9 black chips. Remove 9 black
chips. The difference is ~6.

Possible answer: Represent ~6 as 12 red
chips and 6 black chips. Remove 12 red
chips. The difference is 6.

TT4+4="3%"7-"4="3
4+79="54-9="5

a.0 b. 0 .0

2 9.78 10. 76  11.4
4 13.75  14. 713 15.22
T 17,7 18,79 19.73
"4 21.778 22.193

a. Always true; Subtracting a positive
number from a negative number is
equivalent to adding a negative
number to a negative number. A
negative number plus a negative
number is always negative.

b. The statement is sometimes true. Here

are some examples:
5-3=+2,5-5=0,5-8="73
a. 75+ T2 =73 other answers are

“3—"5="2 similar
3-T2= "5
Pairs of facts like 5 — 72 = "7 and
*7 = *5 — 72 are really the same. An

equation can be read “either direction.”
0

I A N T N
T T T 1T 11
3456738910

28. ~

30.

31.
33.
35.

37.

38.

-5

9+ "11="2

d.

5b
bla

|
|

_,__
N

+8=3 3.9+ 72=7

3. "6+ 3="9
~7 + 41s 7 red chips and 4 black chips.
7 + 101s 7 black chips and 10 red

chips.

. When simplified, both boards have

3 red chips, so they represent the same
number.

. Possible answer: =3 + 5is 3 red chips and

lack chips, or 2 black chips; 8 + 751s 8
ck chips and 5 red chips, or 3 black

chips; 7 + 751s 7 black chips and 5 red

chi
bla

ps, or 2 black chips; 12 + 71015 12
ck chips and 10 red chips, or 2 black

chips; so 8 + 5 is different.

$5.00 — $0.75 — $3.50 + $2.00 — $§1.25 =
$1.50

a. ~45+ 273 =1228°K

b.

71 = C + 273, so the temperature is
T202°C.
~“171°Cto ~43°C

17



Accentuate the Negative Practice Answers

......................................................................................................................

- Skill: Adding Integers
1. -5 2.5 3.3 4. 12
5. —8 6. -3 7.-14 8.2
9. 15 10. 5 1. —14 12, —6
13. -8 14. =26 15. =5 16. -3
17. 61 18. —25 19.11  20. -8

Skill: Subtracting Integers

1. =17 2. -19 3. 28 4. 43

5. 27 6. 28 7. =254 8. —239
9. 51 10. —152 11. 9 12. 108
13. 57 14. —67 15. 63 16. —25
17. =7 18. 5 19. 8 20. —41

Skill: Adding and Subtracting Rational
Numbers

5 1 23 1
1. 12 2.1 3.-32 a4l

31 -9 1 13
5.2 6. 5 7.85 8418
9. T3 10. 112 11, 11 12, 32

Skill: Coordinate Graphing

1. L 2. F 3.D

4. B 5. 1 6. C

7. (5,00  8.(2,7) 9. (-2,-7)
10. (8,—8) 11. (0,7) 12. (4,2)
13. 11 14. 1 15. IV

16. 111

Investigation 3 Additional Practice

10. —13 1. —-1872 12 —§
13. -89 14. —77.8 15. —93
16. a. —5X 42 = —10
—10+-5=+2
~10+ 42 = -5
b. —4Xx -6=+24
+24+—-4=-6
+24 - —6=—4

¢ +0.6 + =03 = -2
+0.6+-2=-03
—03 X -2 =406
d. -32+ -8=+4
—32++4=-8
—8X +4 = -32
17. Shandra won. (Figure 1)

Skill: Multiplying Integers
1. 56 2. -35 3.-32 4.16

5. =66 6. —42 7. 64 8. 40

9. 273 10. —180 11. 350 12. —250
13. -2 14. -1 15.2 16. -3
17. 18 18. 9 19. 48 20. =35
21. =360 22. —10 X —40; —400

Skill: Dividing Integers

1. 2 2. =7 3. -3 4. 3
5. =5 6. —7 7.7 8. —7
9. 18 10. —12 11. —-16 12. 21

13. -4 14. 13 15. 100 16. 7
17. =30 18. —11 19. —-78 20. 20
21. 180 22. —$60 per day

Z ’_/'_2] g :372 z ;9 23. 200 feet/minute ~ 24. —$60 per year
25. $2 per day
7. —12 8. 33 9.2

Figure 1 Juan _ Shandra Kasper
+,72, %3, -6, -6 +,71, %2, -2, -2 -, 76,71, —6; +6
+, 74,71, -4, -10 | —, 75, %2; -10; +8 | —, "1, T4 —4; +10
-, 72,72, -4, -6 -, 73, %4, —12; +20  +, 71, *4; —4; +6
+, 73,76, —18; =24 | —, 73, *5; —15; +35 | +, "1, *5; —5; +1
-, 72,76, -12; =12  +, 76, 76; —36; —1 +, 74, *4; —16; —15

18
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Accentuate the Negative Practice Answers

......................................................................................................................

Skill: Multiplying and Dividing
Rational Numbers
11 67
1. -4 2. —1% 3. 4% 4. -2
5. —32 6. 1E 7. 33% 8. -11

9. —301 10, 16 1. -4 12. -2

225 30
2
13. 73 14. -1 15. —63
Investigation 4 Additional Practice
1. a. -2 b. -3
¢ 1 d 4

e. The missing value is the opposite of
the last number on the left side.

2. a. =30 b. 178
c. 1067 d. 32
e. —54 f. —14
3. a. 10 b. —19
¢ —32 d. 19
e. 12 f. 56
g. 5 h. 24
4. a. 30 b. 40
c. 10 d. -1.0
5.a. -14+8=-6
b. 1X -7+1X4==-7+4=-3
COX-7+0X4=0+0=0
d -1 X-T7+=-1X4=7+-4=3
€ —2X =7+ =2X4=14+ —-8= 6
f. When the number in front of the
parentheses changes sign, the final
answer changes sign. When the
number in front of the parentheses is
negative, the partial products have the
sign opposite the numbers inside the
parentheses.
6. X (6+4) = (8X6)+ (8x4)
TXx+3) = (TXx)+(1xX3)

(m9X3)+(=9XT7)= -9X(5+7)
(xX4)+ (xXS)=xX(4+)5)
8x + 12x = x X (8 + 12)

®Qan T

10-(-3+5)=10--3 +10-5
(—12x) + (4x) =x-(—12 + 4)
2-2--4)=2-2-2--4
() —(@x)=x-(1-4)

P enTyw

Skill: Order of Operations With
Integers

1. 90 2.475 3.05 4. 38
5. 27 6. 36 7.5 8. 8

9. 36 10. 4 11. 233 12, 53
13. 18 14. —18 15. 56 16. —16

—3-(4+-7)=-3-4+-3-—
(=5-3)=(-5--13)=-5- (3 — —13)

17. =5 18. —29 19. -93 20. —141

Skill: Properties of Operations

1. 9;6 2. 4;4 3. 902 4.6

5.(6+6)+-6X(6+6)=24
6. 6 X (6+6)X6—-6=426
7.(6+6)+6X(6-6)=0
8. (6—-6)X6+6+6=1

9. (6+6)+(6+6)X6=06
10. (6-6) 6 X (6+6)=0

11. 6h — 24 12. 5p + 15
13. —3x — 24 14. 36 + 9y
15. 14n — 22 16. 10a — 50

19
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CoordisnhArt Instructions

Welcome to CoordinArt and the fun practice each activity provides for plotting
coordinates in all four quadrants of a Cartesian plane.

Directions:

The first number (coordinate) in every ordered pair is the x-coordinate. The second number is
always the y-coordinate.

Find the x value along the horizontal axis and then move up or down to the appropriate y value.
Plot the point at this intersection. Be aware there are values between the grid lines values given
and some points will end up in the space between the grid lines because that’s where the two
values would intersect.

Using a straight edge connect the points as you go, but stop connecting when you come to the
word STOP. Begin fresh with the next set of ordered pairs.

If a student (or you) find yourself drawing a stray line through the design you have probably
either mixed up the x and y coordinates, or overlooked whether a coordinate was positive or
negative.

Hint for those new to plotting in all four quadrants:

1) Before beginning have students take out a highlighter (or borrow one) and highlight the
NEGATIVE portion of the x- axis. Demonstrate for students with a document camera or
using an overhead if possible.

2) Using that same highlighter....highlight ONLY the x coordinates on the instructions that
are NEGATIVE. (Continue to demonstrate.)

3) Take a different color highlighter and highlight the NEGATIVE portion of the y- axis.
(Students are good at sharing with each other to find a second color to use.)

4) Using this second color highlight ONLY the negative y-coordinates.

5) Quickly walk around to check that coordinate grids and instructions are highlighted
correctly. (Have a few extra on hand for those who didn’t highlight as directed.)

Taking the time to do this helps call attention to the negative numbers and allow students more
success right from the start. ©

Happy Plotting!
Sincerely,

Nancy Coe
Creator of CoordinArt

© 2008 PlottingCoordinates.com



CoordunsArt 71,05

QUADRANT ONE only:

¢« Before beginning for the first time—have students use a highlighter and a ruler to
highlight the x axis. Then using the same highlighter highlight the first coordinate (x)in each
ordered pair.

This will help students remember the first number (x-coordinate) is found first along the
horizontal (x-axis).

¢ Always plot in pencil! (We ALL make mistakes. © )

¢ Do the first few points together with you using either an overhead projector or a
document camera.

¢ Point out the "STOP's

e Use a straight edge to connect consecutive points within each grouping of ordered
pairs. A 6-inch ruler or protractor works great. I prefer my little 6-inch ruler to a full 12-inch
one because it is small enough to quickly flip around any way I need.

¢ Trouble following the correct line for the x-coordinate till you meet the y-coordinate?
Use a piece of sturdy poster board or light weight cardboard like what you find at the back of
most spiral or similar notebooks. The thin white cardboard packaging that is used to keep
men’s dress shirts neat in the cellophane wrap works great, too. These all will allow for
students to successful see both lines come together to plot the point each time.

e  WHERE WAS I? It is important for students to keep track where they are on the coordinate
sheet as they plot the points. It is best to make a little check in front of the ordered pair as
opposed to drawing a line through each one. Drawing through the numbers prohibits students
from easily looking back at them to correct a point that was incorrectly plotted. They will
eventually realize if a line drawn all of a sudden goes randomly through the middle of the
picture that they made a mistake in reading the coordinates.

e COLORING TIP: Students tend to be more motivated to make the CoordinArt when they see
the colored result that I provide. But they are often afraid of ruining their result if they try to
color it, so please share these tips!

When coloring faces begin with a much lighter shade than you think you want. This gives
you room to build depth to the face by adding darker and darker colors as needed. You can go
over light colors with success, but not the other way around. Building light to dark will give 3-
dimensional feel to the faces. This technique is the same whether you are coloring a Caucasian
or dark, African American face. Selecting only a dark color and coloring evenly with it will
result in a very flat, 2-dimensional face. This is disappointing to students after their hard work
of plotting all the points!

This same philosophy works with coloring other subject matter as well. If the subject
matter is three-dimensional it is NOT all one even color! Where light hits the surface it reflects
a lighter shade and causes shadows in other areas. Use related colors to help with shading
darker. Just remember to start with the lightest colors first since you can’t go light once
you've gone dark.

e If students are coloring at home...suggest they use something like Google to bring up images
of the subject matter. This is just to give them something to look at that will assist them
seeing where the light and shadows may tend to be. Kids really do like making their pictures
look as good as possible, so don’t be afraid to suggest this strategy.

© 2009 PlottingCoordinates.com
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Build Awareness of All 4 Quadrants

Take the opportunity to build student awareness of all four quadrants anytime you are working with
graphs and number lines.

How?

¢  Whenever using horizontal number lines extend the line a little to the left. Put an
arrow on the extending left end indicating there are numbers to the left of zero.
What would that be? (Many will think it is fractions, so this is an important to build
and reinforce awareness of negative numbers!)

¢ When talking about temperatures or elevation use a vertical number line and talk
about the numbers that are below zero.

e When making graphs show how they are made from a vertical and a horizontal
number line. Extend both of them a little with an arrow to represent the numbers
less than zero on both lines (axes).

ADDITIONAL TIPS for Plotting in All FOUR Quadrants

¢ Before beginning have students take out a highlighter (or borrow one) and highlight the
NEGATIVE portion of the x-axis. Demonstrate for students with a document camera or
using an overhead if possible.

e Using that same highlighter....highlight ONLY the x coordinates on the instructions that
are NEGATIVE. (Continue to demonstrate.)

* Take a different color highlighter and highlight the NEGATIVE portion of the y-axis.
(Students are good at sharing with each other to find a second color to use.)

e Using this second color highlight ONLY the negative y-coordinates.

e Quickly walk around to check that coordinate grids and instructions are highlighted
correctly. (Have a few extra on hand for those who didn’t highlight as directed.)

Taking the time to do this helps call attention to the negative numbers and
promotes more success right from the start.

© 2009 PlottingCoordinates.com



Name

Period

Integers and Absolute Value Practice

Complete.

Lo -2+ 25

2. 20|

3. ]10]

4. —4§+ 6.3 — 7.1]

5.1 - 20]

6. |36 + 38 - | 3.5 + 12|

7. 145 + 45| 8. |21 + 42| + |13 + 9 9. |34 - 17| + |37 - 41
10. |31 - 7] 11. |43 + 25/ - |3 - 13| 12. |9 - 41|
13. |34 + 3 4. 132 49 21 - 32 15,129 - 26

6




16. |43 - 9| + |9 - 45  17. |44 - 30| 18, |26 + 19

19. 13 - 31 - |14 + 15| 20. [10 - 19] + 111 - 38 o 16 + 33 + |4 + 16|
22. |21 + 14| 23. |15 + 8§ 4. |49 + 47) - |43 + 9|
25. |15 + 8| + |46 - 2| 26. |20 + 49| - |48 - 30| 27. |19 + 9|

28. |44 - 2| 20. |31 - 46| 30. [16 - ‘14| + |15 + 29|




+,- Practice with Rational Numbers

Use with ACCENTUATE THE NEGATIVE 7th

Name Period

Estimate: Be sure to show how you determine your answer!

13
1. 14— - 3—— 2. 8—— 2—
0 (- ) + (- )
3. 302 13 L 4 (c12)-62
16 19 | 18
5. 22.8+8.045 6. —11.6 —(~7.04)

Find each sum or difference (show your work!). Write answers with fractions in simplest form.

7. —32_41 8 -1l422
6 12 6 3
1 7
9. 4—-(-30) 10. 12.04 — (-6.8)
2 8
1 3
11. 7—-8= 12. -900 - (-365.6)
2 4
v 1 3
13. 14.6+(—3§) 14. —7Z+4.125

1S. 575+ (—2%) 16. -720 - 462.8



Name Class Date

integer Puzzles

e e e O o B O S s s S

Use the given numbers to make each equation true.

3 5 7 -3 -5 -7

1. + = 4 2. + =

3. + =7 4. + = 4
5. + = "12 6. + =72
7. + = 12 8. + = 10
D + = ~8 10. + = ~10

2 6 9 -2 -6 )
11. + =~ 11 12. + =7
15, + =15 16. i =-15
17. + = "8 18. + =7
19. + =3 20. + = 11
21. + = 8 22. + =3




Make eight different addition equations using the given
numbers for the addends. Then find each sum.

3 4 8 -3 4 8
23. + = 24.
25. + = 26.
27. + = 28.
29. + = 30.

-+

+

+ 4+




Name : Period

Multiplying and Dividing With Rational Numbers

Use with ACCENTUATE THE NEGATIVE 7th

Complete. NO CALULATORS!

1. —-121.2 / 10.1 2. 102 « —83 3. 2436 (-3)
4. —106.09 = 10.3 5. 22.83 6. 33 x2.4
-3
7. =27 + =54 8. 162 + 18 9. =94 + 47
10. 11. =22 « 17.7 12. —-170 + 10
(=3.5)(-2)
13. —-1161 + -12.9 14. 368 + -23 15. 14 / -7




15.3

16. 17. =117 18. 18.7 x 32
—494 9
38
19. —-7.5 x —18.6 20. 3* x 1.6 21. 2 x(_gl)
5 2
22. —1575 + 9 23. 24, —-105 + -7
3 X6
25. 46 « —7.8 26. 2_3_3_ 27. 22.8 = =57
-7
28. 30+ 10 29. —18.36 30. —492 + —41




Name

Date Class
Additional Practice
Accentuate the Negative

Find the missing value.

1. [ x8=56 2. 12x[1=-36 3. [Ix~-10=90

4. 7x[1=-147 5. [1+18=-54 6. 64+[1=38

7. 7192 = [1=16 8. =99.99 + [ ] = —3.03 9. £x =1
10. [ x 13 = ~169 1. 234 +125=1[] 12. 3§+D=—8
13. [ X —76 = 67.64 14, []=-778=1 15. [ = ‘1—33 =10

74
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Name

Additional Practice (continved)

Class

Investigation 3

----------------------------------------------------------------------------------------------------------------------

16. Write a complete fact family for each of the following;:

a. 5x*2=-10

¢ 0.6+ 703="2

. T4XT6="T24

d "32+"8="4

Accentuate the Negative

17.- For the Number Line Game there are three number cubes marked as shown:

blue number cube: +, +, +, —, —, —
red number cube: 71,72, 73,74,75, 76
green number cube: t1, %2, %3, %4, %5 %6

You start with a cumulative total of 0. On each turn, you roll the cube,

multiply the numbers, and add or subtract the product to your cumulative
total. The winner is the person whose cumulative total is closest to 0 after
each player has taken 5 turns.

Here are the rolls for Juan, Shandra, and Kasper. Who won?

Juan Shandra | Kasper
+,72, 73 | +,71,72 | -, 76,11
+,74,%1 | -, 75 12 |-, 71,14
- 72,%2 |-, 73,4 | +,71, "4
+,73,%6 | —, 73,75 |+, 71,75
-, 72,7 | +,76,%6 | +, 74,74

75
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PROPORTIONAL RELATIONSHIPS

All proportional relationships are linear, but not all linear relationships are proportional!
(Kind of like the relationship between rectangles and squares.)

To be proportional looking at a table: The x/y value must make equivalent fractions

A
.
4 5 4/5
8 10 8/10 = 4/5
20 25 20/25 = 4/5

Yes, it is linear. Yes, it is proportional.

1 15 1115
2 20 2/20=1/10
3 25 3/25

Yes, it is linear. No, it is NOT proportional.
(1/15 does not equal 2/20 or 1/10)

To be proportional looking at an equation: It can be written in the y=mx+b format
AND, the y-intercept (b) is 0.

A. B. C. D. E.
y=3x+2 y=-2X y=1/2x+ 0 5+ 10x -2/3 + x
(y=-2x+0) (y = 10x+5) (y = x-2/3)

B and C are Proportional, and therefore, linear.
A, D, and E are linear, but NOT Proportional



PROPORTIONAL RELATIONSHIPS

To be proportional looking at a graph: The straight line MUST pass through the point
of origin (0, 0).
The following graph is linear AND it is proportional.

y
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48

Solving Equations Using Tables and Graphs

A. Use the equation A = 5 + 0.5d.

1. Suppose Alana walks 23 kilometers. Show how you can use a table
and a graph to find the amount of money Alana gets from each
Sponsor.

2. Suppose Alana receives $60 from a sponsor. Show how you can use
a table and a graph to find the number of kilometers she walks.

B. For each equation:
e ‘Tell what information Alana is looking for.
e Describe how you can find the information.
1. A =5+ 0.5(15)
2. 50 =5+ 0.5d

C. The following equations are related to situations that you have
explored. Find the solution (the value of the variable) for each
equation. Then, describe another way you can find the solution.

1. D =25+ 2.5(7)
2. 70 = 25 + 2.5

ACE Homework starts on page 57.

| Exploring Equality

An equation states that two quantities are equal. In the equation

A =5+ 05d,A and 5 + 0.5d are the two quantities. Both represent the
amount of money that Alana collects from each sponsor. Since each
quantity represents numbers, you can use the properties of numbers to
solve equations with one unknown variable.

Before we begin to solve linear equations, we need to look more closely at
equality.

What does it mean for two quantities to be equal?

Let’s look first at numerical statements.

Moving Straight Ahead



Getting Ready for Problem §

The equation 85 = 70 + 15 states that the quantities 85 and 70 + 15 are
equal.

What do you have to do to maintain equality if you

® subtract 15 from the left-hand side of the equation?

add 10 to the right-hand side of the original equation?

divide the left-hand side of the original equation by 5?

multiply the right-hand side of the original equation by 4?

Try your methods on another example of equality. Summarize what you
know about maintaining equality between two quantities.

In the Kingdom of Montarek, the ambassadors carry diplomatic pouches.
The contents of the pouches are unknown except by the ambassadors.
Ambassador Milton wants to send one-dollar gold coins to another country.

@

$1 gold coin diplomatic pouch

His daughter, Sarah, is a mathematician. She helps him devise a plan based
on equality to keep track of the number of one-dollar gold coins in each
pouch.

In each situation:

® Each pouch contains the same number of one-dollar gold coins.

® 'The number of gold coins on both sides of the equality sign is
the same, but some coins are hidden in the pouches.

Iry to find the number of gold coins in each pouch.

Investigation 3 Solving Equations
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Problem

Exploring Equality

A. Sarah draws the following picture. Each pouch contains the same

number of $1 gold coins.

XYYy

How many gold coins are in each pouch? Explain your reasoning.

. For each situation, find the number of gold coins in the pouch. Write

down your steps so that someone else could follow your steps to find
the same number of coins in a pouch.

Séd

Moving Straight Ahead



C. Describe how you can check your answer. That is, how do you know
you found the correct number of gold coins in each pouch?

D. Describe how you maintained equality at each step of your solutions in
Questions A and B.

ACE Homework starts on page 57.

‘ From Pouches to Variables

Throughout this unit, you have been solving problems that involve two
variables. Sometimes the value of one variable is known, and you want to
find the value of the other variable. The next problem continues the search
for finding a value for a variable without using a table or graph. In this
investigation, you are learning to use symbolic methods to solve a linear
equation. '

Getting Ready for Problem

The picture below represents another diplomatic pouch situation.

Because the number of gold coins in each pouch is unknown, we can let x

represent the number of coins in one pouch and 1 represent the value of
one gold coin.

e Write an equation to represent this situation.

® Use your methods from Problem 3.2 to find the number of gold coins in
each pouch. :

e Next to your work, write down a similar method using the equation
that represents this situation.

Investigation 3 Solving Equations
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€4 Exploring Equality

Goals

e Develop understanding of equality

e Begin to use the properties of equality to solve
equations that are represented pictorially

The properties of equality are introduced in a
Getting Ready prior to Problem 3.2. Students use
these properties informally to find the number of
coins in a pouch. Equations are represented
pictorially as coins (constant term) and pouches
(variables).

Mathematics Background

For background on the properties of equality,
see pages 6-7.

( Launch E E

Discuss the Getting Ready.
Write the statement: 85 = 70 + 15.

Suggested Questions Ask:

® [s this a true statement? (Yes. 85 and 70 + 15
are equivalent ways to write the same
quantity.)

Now pose each of the questions one at a time,
always using the original equation. For example,
for the first statement, you could record the
following:

8 =70 +15 OR 85 =70 + 15
—-15 = - 15 8 —15=70+ 15 — 15
70 =70 70 =70

After subtracting 15 from the left side of the
equation, you could ask,

® What should we do to keep the two sides equal?

Repeat this method for each of the statements
in the Getting Ready.

You could pose another problem and repeat
the questions. For example:

® Do your methods work on the following
equality: 64 = 24 + 4(10)?

e Can you start by dividing each side by 4? Do
we still have a true statement? (Dividing by 4
will maintain the balance. Intuitively, this
makes sense, but students may make the
error of dividing only one part of the right
side expression, perhaps producing the result
16 = 6 + 4(10) or 16 = 24 + 10, neither of
which is true. If we divide the total on both
sides by 4 we get 16 = 6 + 10, which is true.)

© Can we subtract 24 from each side and still
have equality?

e Js the resulting 40 = 4(10) easier to divide?
Why? (There is usually more than one of the
properties of equalities that can be used as a
first step in solving equations, but some
properties are easier to accomplish than
others.)

e Summarize what you know about maintaining
equality. (You can add or subtract both sides
of an equality by the same number and
maintain equality. You can also multiply or
divide by a non-zero number and have
equality.)

e These are called the principles of equality.
To launch Problem 3.2, tell the class about the

diplomatic pouches and gold coins in the
Kingdom of Montarek:

® [n each situation, each pouch contains the
same number of one- dollar gold coins.

® The number of gold coins on both sides of the
equality sign is the same, but some coins are
hidden in the pouches.

e Your challenge is to find the number of coins
in each pouch.

You might want to have students work on
Question A and then summarize it or you can do
it as a whole class activity.

Investigation 3 Solving Equations
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As you discuss their strategies for Question A,
you can script their work as you go (Figure 1).
Let students work in pairs.

Encourage students to make a record of their
strategies. They may want to put their work on
large poster paper.

Suggested Questions As you move around, ask:
® What does equality mean?
® How can we maintain equality?

® How do we know that our answer is correct?
(This is an opportunity to see how students
handle parentheses. See answers for some
suggestions.)

Look for interesting strategies to share in the
summary.

(Summarize @

Have different pairs of students discuss their work
for a problem. Be sure that they show how they
checked their answer. The following is an example
of how one group of students solved Question A.

First we noted that there are 10 coins on
the left and there are 4 coins and 3 bags
on the right. So, the three bags must
have a total of 6 coins to make the total
number of coins on the right equal 10.
Each bag must have 2 coins.

Figure 1

0.0

Take four coins off of each side. Now we
have 6 coins on the left and 3 bags on
the right. Each bag must have 2 coins.

Suggested Questions After all the parts have
been discussed, ask:

® Did each group use the same first step in each
problem? (As was discussed in the launch,
there is often more than one way to make the
first step in solving an equation.)

e What are some common strategies that we can
use to maintain equality? (As students
describe the strategy, ask them to refer to a
step in a problem solution that illustrates the
strategy. You could put the properties of
equality on large poster paper.)

Use one of the situations from Question B to
make the transition from pouches to variables.
This could serve as a launch to Problem 3.3.

E le 1:

amee

HBERO66-00000600000
OO0O6606606

® Suppose we let x represent the number of
coins in a pouch and 1 represent one coin.

Rewrite the equality using x’s and numbers.
(3x + 3 = 30)

® Write the steps for solving this equation for x.
(Some students may subtract 3 from both
sides. Some may start by dividing both sides
by 3. Some may use a fact family idea and
rewrite 3x + 3 = 30 as3x = 30 — 3.
Continue with each method to show that they
are equivalent.)

¢ Check your solution.

-FRRLZ
L SR

Take four coins from both sides of the
equation.

So each pouch has 2 coins.

©6-K

Divide both sides by 3.

There are 10 coins on each side of the equality.

Check back in the original problem.

72 Moving Straight Ahead



Example 2:
Find the number of coins in a pouch for the
following situation:

£882°- 8883

Ask the class to solve the problem visually and
then by using properties of equality. Write the steps
as you go along. You could add a fourth column
and write in the property. When you are done, ask
if there was a different first step that could be
taken. Follow it through to the end (Figure 2).

Be sure to emphasize that in a given equation,
the value of x or the number of coins in each pouch
is the same. Checking the answer provides an
opportunity for students to practice work with
parentheses and review the distributive property. In
the preceding example to check the answers,
students could write 3(1) + 3 = 2(1) + 4or6 = 6.

Theycould alsowritel +1 +1+3=1+1+ 4.

Review the use of parentheses if necessary.
An opportunity to revisit and apply the
Distributive Property occurs in Question B part
(3). Students could reason as follows:
In Question B part (2), you could divide
both sides by 2 (split each side evenly
into two groups of 1 pouch and 2 coins
on one side and two groups of 6 coins
on the other) so you get one pouch and
2 coins on the left and 6 coins on the
right. Symbolically, 2(x + 2) = 12
becomes x + 2 = 6. Next, subtract
2 coins from each side to get one pouch

Figure 2

equals 4 coins. So there must be 4 coins

in each bag. Symbolically,x + 2 = 6

becomes x = 4. Students could first

apply the distributive property to the

left side to get 2 pouches and 4 coins on

the left. Symbolically, 2(x + 2) = 12

becomes 2x + 4 = 12 and so on. Next,

they could subtract 4 coins from each

side to have 2 pouches on the left and

8 coins on the right. Next, they divide

both sides by two, which leaves one

pouch on the left and 4 coins on the

right so there are 4 coins in each pouch.

And to check our work: 2(4 + 2) = 12

orl2=120r(4 +2) + (4 +2) = 12.

An opportunity to discuss a common

misunderstanding arises with this context. Ask
students to consider the equality 3x = 12. Suppose
a student proposes that subtracting 3 from both
sides will produce x = 9. Ask students to use the
idea of gold coins in pouches to investigate this
strategy. (Moving back to the visual’

.
makes it clear that dividing, not subtracting, is the
logical operation.)

The conditions under which the equality relation
is maintained are called the properties of equality.
Note that this is not essential vocabulary, but it
might help in the discussion of solving equations.

Steps for finding the
number of coins in a
pouch.

Symbolic representation:
One pouch is x.
A coin has a value of 1.

3x+3=2x+4

Subtract 3 coins from

both sides of the 3x=2x+ 1
equality.

Subtract 2 pouches

from both sides of x=1

the equality. Each
pouch has 1 coin.

There are a total of 6 coins on each side of the original equation.

Check your answer.

Investigation 3 Solving Equations
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3.2 . Exploring Equality

“Mathematical Goal

At a Glance

PACING 1 day

® Develop understanding of equality

® Begin to use the properties of equality to solve equations that are
\ represented pictorially

J

| Launch )

Discuss the Getting Ready. Write the statement: 85 = 70 + 15. Ask if this
is a true statement and why. Now pose each of the questions in the Getting
Ready. one at a time, always using the original equation. You could pose
another problem for example:

® Do your methods work on the following equality: 64 = 24 + 4(10)?

® Can you start by dividing each side by 4? Do we still have a true statement?

® Can we subtract 24 from each side and still have equality?

® Js the resulting 40 = 4(10) easier to divide? Why?

Summarize what you know about maintaining equality.

You might want to have students work on Question A and then
summarize it or you can do it as a whole class activity. As you discuss their
strategies, you can script their work as you go. See the extended section for
an example of a script. Let students work in pairs.

/Materials \

® large sheets of
poster paper

® |absheet 3.2
® Transparency 3.2A

| Explore }

Encourage students to make a record of their strategies. They may want to
put their work on large poster paper. Consider asking:

® What does equality mean? How can we maintain equality?

® How do we know that our answer is correct?

(Summarize >

Have student pairs discuss their work for a problem. Ask how they checked
their answer. After all the parts have been discussed, ask:

e Did each group use the same first step in each problem?
® What are some common strategies that we can use to maintain equality?

Use one of the situations from Question B to make the transition from
pouches to variables. For Question B part (1), for example:

Suppose we let x represent the number of coins in a pouch and 1
represent one coin. Rewrite the equality using x’s and numbers.

® Write the steps for solving this equation for x. Check your solution.

Emphasize that in a given equation, the value of x or the number of coins
in each pouch is the same. Checking the answer provides an opportunity for
students to practice work with parentheses and review the Distributive
Property. Another opportunity to revisit and apply the Distributive

N
o)L

\

Materials
® Student notebooks

® Transparency 3.2B

- J

continued on next page

Investigation 3  Solving Equations 75



76

(Summarize)
continued

Property occurs in Question B, part (3). See the extended section for
possible student strategies. Be sure to discuss the common error of
attempting to subtract, rather than divide, to eliminate the coefficient of
x. See extended sections. The conditions under which the equality
relation is maintained are called the properties of equality. Note that

this is not essential vocabulary, but it might be useful in discussion.

ACE Assignment Guide s
for Problem 3.2
Core 5-8

Other Applications 9; Connections 31-33, 38;
unassigned choices from previous problems

Adapted For suggestions about adapting other
ACE exercises, see the CMP Special Needs
Handbook.

Connecting to Prior Units 31, 32: Accentuate the
Negative; 33: Bits and Pieces

Answers to Problem 3.2

A. 2 coins per pouch; Because there are 4 coins
on the right side, you can take those four
away if you take four away from the left side.
So now you have 6 coins on the left side and
3 pouches on the right side. There must be
2 coins in each pouch since 3 pouches with
2 coins in a pouch gives you 6 coins.

Check: 10 = 3(2) + 40r10 = 6 + 4.

B. 1.9 coins. Check: 3(9) + 3 =27 + 3 = 30
2.4 coins. Check:2(4) + 4 = 12 0r12 = 12
3.12 coins. Check: 3(12) = 2(12) + 12 or

36 = 36.

4.9 coins. Check: 3(9) + 3 = 2(9) + 12 or
30 = 30.

5. 6 coins. Check: 2(6) + 21 = 5(6) + 3 or
33 = 33

Possible steps for each part of Question B
In B1, take away 3 coins from each side so that
you are left with 3 pouches on the left side and
27 coins on the right. Now split 27 evenly into
3 pouches, so each pouch must contain 9 coins.
In B2, you could divide both sides by 2 (split
each side evenly into two groups of 1 pouch and
2 coins on one side and two groups of 6 coins on the

Moving Straight Ahead

other) so you get one pouch and 2 coins on the left
and 6 coins on the right. Next, subtract 2 coins from
each side to get one pouch equals 4 coins. So there
must be 4 coins in each bag. Students could first
apply the distributive property to the left side to get
2 pouches and 4 coins on the left. Next, they could
subtract 4 coins from each side to have 2 pouches
on the left and 8 coins on the right. Next, they
divide both sides by two, which leaves one pouch
on the left and 4 coins on the right. So there are

4 coins in each pouch.

In B3, you could subtract two pouches from
both sides, which leaves one pouch on the left and
12 coins on the right. So each pouch has 12 coins.

In B4, take away 3 coins from each side so that
you’re left with 3 pouches on the left side and
2 pouches and 9 coins on the right side. Now take
away two pouches from both sides and you are
left with 1 pouch on the left side and 9 coins on
the right side. So a pouch must contain 9 coins.

In B5, take away 3 coins from each side and
two pouches from each side. You are left with
18 coins on the left side and 3 pouches on the
right side. Now you must split 18 coins evenly into
3 pouches, so each pouch must contain 6 coins.

C. You could add the number of coins in each
bag and on the outside of the bags on each
side of the equality. If the total number on
each side should be the same, then the
solution is correct.

D. To maintain equality, you can add, subtract,
multiply, or divide by the same number on
each side of the equation.

Note Students may blend fact-family ideas and
properties of equality in logical strategies. For
example, in BS students may say they should
subtract 3 coins and 2 pouches from each side,
leaving 18 coins = 3 pouches. They may think

3(?) = 18 and answer 1 pouch = 138 coins.



C. Describe how you can check your answer. That is, how do you know
you found the correct number of gold coins in each pouch?

D. Describe how you maintained equality at each step of your solutions in
Questions A and B.

ACE Homework starts on page 57.

‘ ;;;;‘\T‘From Pouches to Variables

Throughout this unit, you have been solving problems that involve two
variables. Sometimes the value of one variable is known, and you want to
find the value of the other variable. The next problem continues the search
for finding a value for a variable without using a table or graph. In this
investigation, you are learning to use symbolic methods to solve a linear
equation.

Getting Ready for Problem {;

- The picture below represents another diplomatic pouch situation.

Because the number of gold coins in each pouch is unknown, we can let x

represent the number of coins in one pouch and 1 represent the value of
one gold coin.

@ Write an equation to represent this situation.

® Use your methods from Problem 3.2 to find the number of gold coins in
each pouch.

@ Next to your work, write down a similar method using the equation
that represents this situation.

Investigation 3 Solving Equations
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Problem @ Writing Equations

A. For each situation:

e Represent the situation with an equation. Use an x to represent the
number of gold coins in each pouch and a number to represent the
number of coins on each side.

Use the equation to find the number of gold coins in each pouch.

52 Moving Straight Ahead



B. For each equation:
e Use your ideas from Question A to solve the equation.
Check your answer.
30 =6 + 4x
Tx =5 + 5x
Tx +2 =12 + 5x
2(x + 4) =16

PwWN S oe

C. Describe a general method for solving equations using what you know
about equality.

i}@ Homework starts on page 57.

) Solving Linear Equations

Y ou know that to maintain an equality, you can add, subtract, multiply, or
divide both sides of the equality by the same number. These are called the
properties of equality. In the last problem, you applied properties of
equality and numbers to find a solution to an equation.

So far in this investigation, all of the situations have involved positive
numbers.

Does it make sense to think about negative numbers in a coin situation?

Getting Ready for Problem g

e How do these two equations compare?
2x + 10 = 16 2x — 10 =16

How would you solve each equation? That is, how would
you find a value of x that makes each statement true?

e How do the equations below compare?
3x =15 —3x =15
3x = —15 —=3x = —-15

Find a value of x that makes each statement true.
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c¥ ¥\ From Pouches to Variables

Goals

e Use the properties of equality to solve equations

e Check solutions to equations

You can use the summary from Problem 3.2 to
launch this problem. If you did not make the
transition from pouches and coins to variables and
numbers, use the Getting Ready as a launch or
another check to see if students have a general
idea of the procedures.

Suggested Questions Ask:

e Write an equation to represent the situation in
the Getting Ready. (5x + 8 = 23)

e Use your methods from Problem 3.2 to find the
number of gold coins in each pouch. (The first
step is to take away 8 coins from both sides.
That leaves 5 pouches on the left side and
15 coins on the right side. The second step is to
divide the 15 coins into 5 equal parts to get
that the number of coins in each pouch is 3.)

e Next to your work, write down a similar
method using the equation that represents this
situation. Step 1: 5x + 8 — 8§ = 23 — 8s0
5x = 15. For Step 2, we would divide both
sides of the equation by 5 and get x = 3.

Students should be able to generalize that
adding, subtracting, multiplying, and dividing by
the same number maintains equality. Be sure to
stress that we cannot multiply or divide by 0.
Multiplying by 0 would make any statement
always true and so is not a helpful strategy in
finding a specific solution. For example, suppose
we start with 3b = 27, which we know is true only
when b = 9, then multiply by 0 which gives
3b X 0 =27 X 0or 0 = 0, which is always true,
not just for b = 9. So multiplying both sides by 0
gives an equality that is not equivalent to the
original equation because it has different
solutions. Dividing by zero has no meaning.

If you have not already addressed the common
error of subtracting when dividing is needed (For
example, starting with 3x = 9, why is dividing by 3

on both sides the logical way to produce x = 3,
whereas, subtracting 3 to produce x = 6 is not
logical?) do so now.

Let the class work in pairs.

Be sure students are recording their methods and
checking their answers.

See how students are translating the situation
in Question A part (2). Students can write it as
(x+2)+ (x+2)+ (x +2)oras3(x + 2)on
the left side and 12 on the right. Return to this in
the summary and ask if the two expressions are
equivalent and why. This will review the
Distributive Property that was developed in the
Accentuate the Negative unit.

Again, poster paper or transparencies can be
used to record some of the student work.

(Summarize @

Post the solutions around the room. Call on
different students to describe how they solved the
equations. Make sure you highlight problems in
which students may have done something
different for the first step. Some may work first
with combining pouches, others will work first by
working on the coins.

Suggested Questions Ask:

e What property of equality was used at each
step?

e s there another way to make the first step in
the solution? Explain. (In Question B part (3),
some students may start by subtracting 2 or 12
from both sides of the equation. Others may
start by subtracting 5 pouches or 7 pouches
(or 5x or 7x) from each side of the equation.
Note that some of these strategies will have
students working with negative numbers.
Again, this is an opportunity to check on their
understanding and use of integers.)

® Are there other equations where a different
first step could be taken? Explain.

Investigation 3 Solving Equations
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® What is different about the solution to
equation 2 in Question B part (2)? (It has a
non-whole-number solution.)

® Does this have any meaning in the Kingdom
of Montarek? (x = 2.5 could mean that you
have $2.5 dollars or 2 gold $1 coins and
1 fifty-cent piece.)

® Look back over your work for each equation.

What general rules were you using to solve the

equations?

78 Moving Straight Ahead

® Describe a general method for solving

equations. (Generally, we want to isolate the
variable (pouch) on one side of the equation
and a number (coins) on the other side. To do
this, we can use properties of equality to
isolate the variables or undo the operations
until we have the variable alone on one side
and a number on the other side of the
equality. We use this number that the variable
equals to check our solution. We substitute
the number for the value of the variable in
the original equation to see if we have a true
statement.)



At a Glance

3.3 \ From Pouches to Variables

PACING 1% days

Mathematical Goals

e Use the properties of equality to solve equations

e Check solutions to equations : J

| Launch )
/Materials \

You can use the summary from Problem 3.2 to launch this problem. If you
did not make the transition from pouches and coins to variables and
numbers, use the Getting Ready as a launch or another check to see if e Transparencies 3.3A
students have a general idea of the procedures. Students should be able to and 3.3B
generalize that adding, subtracting, multiplying, and dividing by the same
number maintains equality. Be sure to stress that we cannot multiply or

® large sheets of
poster paper

divide by 0, since multiplying by 0 would make any statement always true. k )

Dividing by zero has no meaning. Let the class work in pairs.

| Explore }

Be sure students are recording their methods and checking their answers.
See how students are translating the situation in Question A part (2).
Students can write it as (x + 2) + (x + 2) + (x + 2) or as 3(x + 2) on the
left side and 12 on the right. Return to this in the summary and ask if the
two expressions are equivalent and why. This will review the Distributive
Property that was developed in the Accentuate the Negative unit.

Materials
® |Labsheet 3.3

h

Summarize
( j /Materials \

Post the solutions around the room. Call on different students to describe

how they solved the equations. Consider asking: Student notebooks

e What property of equality was used at each step?
e s there another way to make the first step in the solution? Explain.

e Are there other equations in which a different first step could be taken?
Explain.

® What is different about the solution to equation 2 in Question B2?

e Does this have any meaning in the Kingdom of Montarek?

e Look back over your work for each equation. What general rules were
you using to solve the equations?

e Describe a general method for solving equations.

Generally, we want to isolate the variable (number of coins in a pouch)
on one side of the equation and a number (coins) on the other side. To do
this, we can use properties of equality to isolate the variables or undo the
operations until we have the variable alone on one side and a number on
the other side of the equality. We use this number that the variable equals

to check our solution. We substitute the number for the value of the K J

variable in the original equation to see if we have a true statement.

Investigation 3 Solving Equations
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ACE Assignment Guide mnﬁmd
for Problem 3.3 Instruction
Core 10,12- 14,39, 40, 43

Other Applications 11; unassigned choices from
previous problems

Solutions for All Leamers

Adapted For suggestions about adapting ACE
exercises, see the CMP Special Needs Handbook.

Answers to Problem 3.3

A 14x+2=18

4x = 16 (Subtract two from both sides
of the equation. You can also

start by dividing by 2.)
x =4 (Divide both sides by 4.)
Check:

44) +2 218
18 =18

2x+2+x+2+x+2=12o0r

3x +2)=120r

3x + 6 =12
x+2=4

(Divide both sides by 3. Or, apply the
distributive property and then divide or

subtract.)
x =12
(Subtract 2 from both sides)
Check:
32) + 6 212
12 =12

3.3x +3=2x+9

x+3=9 (Subtract 2x from both
sides. You can also start
by subtracting 3 from
both sides.)

x = 6 (Subtract 3 from both sides)

Check:
3(6) +3 22(6)+9

21 =21

80 Moving Straight Ahead

4.6x + 15 = 4x + 19

6x = 4x + 4 (Subtract 15 from
both sides.)
2x = 4 (Subtract 4x from
both sides.)
x =2 (Divide both sides
by 2.)
Check:
6(2) + 15 2 4(2) + 19
27 = 27
B. 1.30 = 6 + 4x
24 = 4x
6 =x
Check:
30 2 6 + 4(6)
30 = 30

2. Tx =5 + 5x

2x =5
x =25
Check:
7(2.5) £ 5+ 5(2.5)
17.5 = 17.5
3. Ix+2=12+4 5x
2x +2 =12
2x = 10
x =35
Check:
7(5) + 2 212 + 5(5)
37 = 37

4.2(x + 4) =16

x+4=28

x =4
Check:

2(4 + 4) 2 16

16 = 16

C. To find a solution to a linear equation, apply
the principles of equality repeatedly to the
equation until you have isolated the variable
to one side of the equation and a number on
the other side. Then you must check the
solution by substituting the value of the
variable into the original equation.



B. For each equation:
e - Use your ideas from Question A to solve the equation.
Check your answer.
.30 =6+ 4x
. Ix =5+ 5x
s Ix +2=12 + 5x
. 2(x +4) =16

H W N =2 @

C. Describe a general method for solving equations using what you know
about equality.

ACE Homework starts on page 57.

Solving Linear Equations

Y ou know that to maintain an equality, you can add, subtract, multiply, or
divide both sides of the equality by the same number. These are called the
properties of equality. In the last problem, you applied properties of
equality and numbers to find a solution to an equation.

So far in this investigation, all of the situations have involved positive
numbers.

Does it make sense to think about negative numbers in a coin situation?

Getting Ready for Problem

e How do these two equations compare?
2x + 10 =16 2x — 10 =16

How would you solve each equation? That is, how would
you find a value of x that makes each statement true?

e How do the equations below compare?
3x =15 -3x =15
3x = —15 —3x = —15

Find a value of x that makes each statement true.
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Problem Solving Linear Equations

Use what you have learned in this investigation to solve each equation.

For Questions A-D, record each step you take to find your solution and
check your answer.

A. 1. 5x + 10 = 20

2. 5x —10 =20

3. 5x +10 = =20

4. 5x — 10 = =20
B. 1. 10 — 5x = 20

2. 10 — 5x = =20
C.1.4x+9="7x

2. 4x +9="Tx+3

3.4x — 9 ="7x

4. 4x — 9= -Tx + 13
D. 1. 3(x +2) =21

2. 3(x —5) =2

3.5x +2)=6x + 3

E. In all of the equations in Questions A-D, the value of x was an integer,
but the solution to an equation can be any real number. Solve the
equations below, and check your answers.

1. 5x + 10 = 19
2. 5x + 10 = 9x
3.5x—-10=—-19
4.5x —10= -7x + 1
F. 1. Describe how you could use a graph or table to solve the equation

5x + 10 = =20.

2. Suppose you use a different letter or symbol to represent the value
of the unknown variable. For example, 5n + 10 = 6n instead of
S5x + 10 = 6x.

Does this make a difference in solving the equation? Explain.

ACE Homework starts on page 57.
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Solving Linear Equations

Goals

e Develop strategies for solving linear equations

e Recognize subtle shifts in equations and how
they affect the solution.

Put up the first two equations from the Getting
Ready:
2x + 10 = 16 2x — 10 = 16
e Compare these two equations. (They are the
same except that 10 is added to left side of
the first equation and 10 is subtracted from
the left side of the second equation.)

Suggested Questions Ask:

e How would you solve these two equations?
(In the first equation you would subtract 10
from both sides of the equation since we want
to “undo” the “+10”. In the second equation
you would add 10 to both sides since we want
to “undo’ the “—10”. Some students may note
that you could divide by 2 first. )

The following is a quotation from a teacher:

“At this point students have discovered and
accepted the algorithm of ‘undoing’ the order of
operations. The ruba model just reveals the
algorithm and then they go from there.”

® In the first equation, rather than subtract 10
from both sides, could we add —10 to both
sides? (Yes, because subtracting 10 is the
same as adding a —10. Refer back to
Accentuate the Negative if students need more
help with this.)

For the second equation, 2x — 10 = 16, ask:

e How can you solve this equation? (One
student responded that it is like you owe
10 coins. Add 10 coins to each side. Since
2x = 26,x = 13. Some students have
commented that this is similar to red chips
in Accentuate the Negative unit.)

e Compare these four equations. (They are all
of the form ax = b. They represent the
product of 2 numbers.)

e What does the 3x mean? (It means that the
value of x is multiplied by 3 or we are adding
x 3 times.3x = 3timesxor 3x = x + x + x.)

Repeat this question for —3x.

® How would you solve each equation? (Since
there is no constant term on the left or a
variable on the right, you divide each side by
the coefficient of x. The answer will be either 5
or —5, depending on whether the division
involves two positive numbers, two negative
numbers, or a positive and a negative number.)

To help students focus on individual parts of
the equations, ask:

e [n Question A, how are the equations alike
and how are they different?

Students can work on the problems in pairs and
then move into larger groups of 4 to discuss their
work.

( Explore Ez )

Suggested Question Ask students to look at the
four equations in Question A.

e What do these equations have in common?

Be sure students are making a record of their
methods and checking their answers.

Encourage students to look for commonalities
and differences in each set of equations. This
should help them make the shift from equations
that had all positive numbers to those that also
include negative numbers.

Suggested Questions If students are puzzled as to
how to proceed, ask questions like the following:

e What operations on x have been used to create
the expressions on each side?

® ook at the equation. What is a good starting
step?

e How can you get rid of or “undo” the
operation, but still maintain equality?

You could have different groups put up
solutions to different parts, A, B, C, D, and E, on
poster paper to refer to in the summary.

Investigation 3 Solving Equations
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(Summarize @

Go over each part of the problem. Call on
different students to discuss their methods.

Suggested Questions After a group has
presented their solutions, ask the class if they have
any questions they want to ask the group. For
example, encourage them to ask questions like:

® Why do you do this at step 2?

e Why did you not consider starting with a
different step?

® Was there a shorter way of getting to the
answer?

In Question A, since the same set of numbers is
used, only plus and minus signs change; this is a
good opportunity to observe if students are
making sense of the operations.

® What do the equations in Question A, parts
(1) and (3) have in common? (They are part
of the same equation, 5x + 10 = y. In the
first equation, y = 20 and we are trying to
find the corresponding value of x. In the
second equation, y = —20 and we are trying
to find the corresponding value for x.)

® How else could we find the corresponding
values for x? (Note that this is the question
posed in Question F. We could use a table
or graph.)

® What about the equations in Question A parts
(2) and (4)? What do they have in common?

In Question D, the Distributive Property is not
needed for part (1). But the solution is much
easier if it is applied to the left side of the
equation first.

Caution: Students may have some confusion
about applying the Distributive Property. We do
not apply the Distributive Property to both sides

Moving Straight Ahead

of the equation. It is used to replace an expression
with an equivalent expression—thus making the
resulting equation easier to solve.

Be sure to discuss Question F:

Part (1) makes a connection back to using
tables or graphs to find a solution. Students need
to think of the equation, 5x + 10 = —20 as a
special case of 5x + 10 = y. We are trying to find
a value of x when the value of y is —20.

Part (2) raises the issue that the methods for
solving linear equations work no matter what we
call the variable—x, n, z, p, and so on.

Suggested Questions Put the following equation
on the board: 3.2x + 5 = 16.

® How is this equation different from the
equations in this problem? (The coefficient of
X is not a whole number.)

® How can we solve this equation? (The
principles of equality work for any real
number, so we can apply the principles of

equality:3.2x = 11 x = % or 3.4375.)

Put the following equation on the board and
repeat the questions: 3.2x + 5 = 14.6.

Repeat the questions for
3.2x + 15 = 6.5x + 10.These questions will lead
into the work in the next problem.

Check for Understanding

e Ify = 5x + —11, use a symbolic method to
find x if y = 30. Use a symbolic method to
find x if y = 23.5.

Describe how you could use a graph or table to
find the solutions.

Ify; =5x + 11andy, = 2x — (—18),use a
symbolic method to find when y; = y,.



At a Glance

Solving Linear Equations

Mathematical Goals

PACING 1% days

* Develop strategies for solving linear equations

* Recognize subtle shifts in equations and how they affect the solution

y,

( Launch V}

Put up the first two equations from the Getting Ready:
2x + 10 = 16 2x - 10 = 16
® Compare these two equations. How would you solve these two equations?
Compare the four equations:
3x = 15; =3x = 15;3x = —15;and —3x = —15

® What does the 3x mean? What does the —3x mean? How would you
solve each equation?

Students can work in pairs and then move into larger groups of 4.

(Materials \

® |arge sheets of
poster paper

@ Transparency 3.4

Vocabulary

® Properties of
equality

N /

( BExplore )}

Ask students to look at the four equations in Question A.
® What do these equations have in common?

Be sure students are making a record of their methods and checking
their answers. Encourage students to look for commonalities and
differences in each set of equations. If students are puzzled, ask:

® How can you isolate the variable?
® Look at the equation. What is a good starting step?
® How can you get rid of or “undo” the operation, but still maintain equality?

You could have different groups put up solutions to different parts of
Questions A, B, C, D, and E on poster paper to refer to in the summary.

4 )

o /

(Summarize)

Call on different groups to discuss their methods. Ask the class if they have
any questions they want to ask the group. Questions like:

® Why do you do this at step 2? Why did you not consider starting with a

different step? Was there a shorter way of getting to the answer?

In Question D part (1), the Distributive Property is not needed but the
solution is easier if it is applied to the left side of the equation first. Discuss
Question F: Students need to think of the equation, 5x + 10 = —20, as a
special case of 5x + 10 = y. Part 2 raises the issue that the methods for
solving linear equations work no matter what we call the variable—ux, n, z,
p, and so on. Put the following equation on the board: 3.2x + 5 = 16.

® How is this equation different from the equations in this problem? How
can we solve this equation?

These questions will lead into the work in the next problem.

Investigation 3 Solving Equations

(VIaterials \
@

Student notebooks

N J

83



ACE Assignment Guide Differentiated
for Problem 3.4 Instruction
Core 15-19,21

Other Applications 20,22,23; Connections 34—36,

37; Extensions 44, 45; and unassigned choices from
previous problems

Solutions for All Leay m- s

Adapted For suggestions about adapting ACE
exercises, see the CMP Special Needs Handbook.

Connecting to Prior Units 34-36: Shapes and
Designs; 37: Covering and Surrounding

Answers to Problem 3.4

Checking is required, but not included in the
answers.
A 1.x=2; 5x+10=20

5x + 10 — 10 = 20 — 10
5x =10
x =2
2.x=6; 5x—10=20
5x =10 + 10 = 20 + 10
5x = 30

x =

3.x=-6;, 5x +10 = -20

5x +10 — 10 = =20 — 10
5x = =30
x = -6
4.x = =2; 5x — 10 = =20
5x — 10 + 10 = =20 + 10
5x = =10
x = -2

B. Note only one order of possible steps is given.
Students may decide to solve the following
equations using different steps.

1.x = =2 10 — 5x = 20
—10 + 10 — 5x = 20 - 10

—=5x = 10

x= -2

2.x = 6 10 — 5x = =20
=10 + 10 — 5x = =20 — 10

—5x = —30

X =06

84 Moving Straight Ahead

C. 1. x = 3 2. x =2
4x + 9 = Tx 4 +9=Tx+3
= 3x 4x + 6 = Tx
3=x 6 = 3x
2=x
3 x = -3 4, x =2
4x — 9 = Tx 4 — 9 = —Tx + 13
-9 = 3x 4x — 22 = —Tx
-3 =x —22 = —11x
2=x

D. In part (1) students can divide both sides by 3
and proceed as in the previous problems. In
parts (2) and (3), it is easier if they first apply
the Distributive Property to the left side of
the equation.

1.x=15
3x+2) =21 OR 3x+6=21
x+2 =7 3x = 15
x =5 x=15
2.x=3 3.x =
—3(x —5) = 2x Sx +2)=6x +3
—3x + 15 = 2x 5x + 10 = 6x + 3
—S5x +15=20 5x +7 = 6x
—5x = —15 7 =x
x =73
E.1.x = 18or 2 2.x = 2501 =3
3x=-180r%  4x=1 < 09017

F. 1. Tosolve 5x + 10 = —20, use the equation
5x + 10 = y.To use a table, scan down the
table of y values until you come to —20. The
corresponding x value is the solution. To use
a graph, graph the equation 5x + 10 = y
until you have a point whose y-coordinate is
—20. The corresponding x-coordinate is the
solution.

2. It does not make a difference what letter or
symbol is used to represent the variable;
the principles of equality still apply.
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Name

Equation Tables

1.

E1-14
REASONING

Solve the equation x — 3 = y for the given values
of x or y to complete the table.

Examine the completed table from Exercise 1.

What would happen to the value of y if the value of
X was increased by five?

How would the value of y change if the equation was rewritten
as x — y = 3, the value of x was increased by five, and the
equation was still true?

How would the value of y change if the equation was rewritten
as y + 3 = x, the value of x was increased by five, and the
equation was still true?

Compare the equations in Exercises 1-4. How are they alike?
How are they different?

Solve the equation n = v = 2 for the given values
of n or v to complete the table. n

10

How would the value of v change if the value of n
was doubled and the equation was still true?

1 4 Use with Lesson 1-14.

© Pearson Education, Inc. 6



Name Period

" Review of Linear Representations

Given one of the representations below, find the other two.

Table Graph Equation (y = mx + b)

3

7
w X

y=ax + 1

X

Which of the relationships shown above are proportional, A, B, and/or C ?




Name Period

Matching Linear Representations

Malch a table (A-D) with a graph (E-H) and an equation (J-M). List your
results below. For example, on the line for group 1 you should put 3 letters :
one for a table, one for a graph, and one for an equation that all represent the
same linear pattern.

Table Graph Equation

Group 1:
Group 2:
Group 3:
Group 4:
A y B. = C | ’ D. (57 y
-2 1 -5 -2 3 -2 115 -2 | =3
-1 ] -3 1| 2 -1 115 -1 ] =1
0| -1 0 1 0115 0 1
1 1 0 1.5 1 3
2 3 2| =1 2115 2 5
E. 2;}/ F 2.ny /
4 / 4 L/
< 1 flo] |x ANV
BN/ENN -2-10/1 3~
Ln( :M 4
G z,ny
% L] >
X
_2-10 Iy
2
¥




In the kingdom of Montarek, the
ambassadors carry diplomatic pouches.
The content of the pouches are unknown
except by the ambassadors. Ambassador
Milton wants to send one-dollar gold coins
to another country.

$1 gold coin diplomatic pouch

His daughter,
Sarah, is a
mathematician.
She helps him
devise a plan based
on equality to keep
track of the
number of one-
dollar gold coins in
each pouch.

In each situation:

® Each pouch contains
the same number of
one-dollar gold coins.

® The number of gold
coins on both sides of
the equality sign is the
same, but some coins
are hidden in the
pouches. ‘

110/:/' /‘)p r aorfar mA'h‘On




Name Period

ACE #5-8 (CMP2) — Exploring Equality

For each situation in Exercises 5-8, find the number of coins in each pouch.
Show your work underneath each set of pouches and coins.

5.




Name Period
~ ACE #10 (CMP2) — More Exploring Equality

10. For each equation, sketch a picture using pouches and coins, and then
determine how many coins are in a pouch.

a. 3x =12

b. 2x +5=19

C. 4x +5=2x + 19

d x+12=2x+6

e. 3(x +4) =18



Name Period

.. ACE #11 (CMP2) — Mystery Numbers

11. For parts (a) and (b), find the mystery number
by making an equation to match the clues...then solve.

a. If you add 15 to 3 times the mystery number, you get 78,
What is the mystery number?

b. If you subtract 27 from 5 times the mystery number, you get 83.
What is the mystery number?

¢. Make up clues for a riddle whose mystery number is 9.



Name Period
. ACE #12 (CMP2) — Solving for X

12. Solve each equation for.v. Check your answers,

a.7 +3x=5x + 13

b. 3x —7=5x + 13

. 7—3x =5+ 13

d. 3x+7 =5 —13




Name Period

.. ACE #14 (CMP2) — More Solving for X

14. Solve each equation for x. Check your answers.

a.3x +5=20




Name Period

B ———

Even More Equality Practice!

Solve using the process of equality!

a) 3z-19 = 173
b) 45x = 45
c) 67.1 = 297 - 2w

d) 2r + 10 = 22



Name Period

_ ACE #37 (CMP2) — Solving for X With Shapes

37. The perimeter of each shape is 24 cm. Find the value of x.

5x

2% 10

d. Find the area of each figure in parts (a)—(c).

a. b. C.
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Name Date Class

Additional Practice

----------------------------------------------------------------------------------------------------------------------

Filling and Wrapping

1. The bottom of a closed rectangular box has an area of 50 square centimeters.
If the box is 8 centimeters high, give at least three possibilities for the
dimensions of the box.

2. a. The rectangular prism at the right is made from centimeter cubes.
What are the dimensions of the prism?

b. What is the surface area of the prism?

¢. What is the volume of the prism? That is, how many cubes
are in the prism?

d. Give the dimensions of a different rectangular prism that can be made
from the same number of cubes. What is the surface area of the prism?

3. Use the diagram at the right to answer the following questions. 4in.

a. What is the total surface area of the box, including the bottom and
the top?

18 in.

b. How many inch cubes would it take to fill the box? Explain your

reasoning. .
& 6in.

118

"paniasal sy [y “Jjoy 8dualg uosinag so Burysiignd “duj ‘uoyoanpy uosioad @



© Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.

Name Date Class

Additional Practice (continveq)

......................................................................................................................

Filling and Wrapping

4. a. Each small cube in the rectangular prism at the right has edges of length
2 centimeters. What are the dimensions of the prism in centimeters?

b. What is the surface area of the prism in square centimeters?

¢. How many 1-centimeter cubes would it take to make a prism with
the same dimensions as this prism? Explain your reasoning.

5. Answer parts (a) and (b) for each closed box below.

i. 2am ii. 6am iil.

% 11 cm
2am 10.5cm

9 cm

6 cm

7.5cm

a. What is the surface area of each box?

b. What is the volume of each box

119



Topic 6: Investigating Volume

.........................................................................................................................

for use before Looking for Pythagoras QU311 ELi) k]

Volume is the amount of space enclosed in a solid. It is expressed in cubic
units. The volume of the Empire State Building in New York City is about

37 million cubic feet. The volume of a raisin is about ;13- cubic inch.

7{ Problem

a. The volume of a prism or a pyramid with a square base is determined
by the height of the solid and the area of the base.

R

Rectancle Square
prism Pyramid
Volume = Base X height Volume = %x Base X height
| Volume = length X width X height _ 1o
| = lwh -3t

A. What is the volume of a rectangular prism with a length of 8 cm, a
width of 4 cm, and a height of 10 cm?

B. What is the volume of a square pyramid with a height of 3 feet and
a base with sides of 1 foot?

C. Give two sets of possible dimensions for a rectangular prism with a
volume of 100 in’.

D. How does the volume of a rectangular prism change if you lay it on
its side before taking measurements? Explain.

\_Problem §

The volume of a cone or a cylinder is determined by the height and

.
.

g the area of the base. The exact volume of a cone or cylinder includes the
é value 7.

;Z% Cylinder E h Cone

? Volume = Base X height

)

% =7rth Volume = ;—X Base X height

= %wrzh

A. 1. What is the exact volume of a cylinder with radius 5 m and height 3 m?

2. What is the exact volume of a cone with radius 7 in. and height 12 in.?



B. If a cone and a cylinder have the same radius and the same height, how
many times greater is the volume of the cylinder than the cone?

=
[

C. If the volume and height of a cone and a cylinder are the same, which
one has the larger base?

D. If the radius of a cone doubles and the height remains the same, what
happens to the volume?

Exercises

Find the exact volume of each solid.
1.

5. How are the formulas for the volume of prisms and cylinders the
same?

6. How are the formulas for the volume of cones and pyramids the same?

7. A watering can does not fit under a faucet, so Trang is using a paper
cone to fill it with water. The cone has a radius of 1 inch and a height of
4 inches. The can has a radius of 2 inches and a height of 8 inches. How
many conefuls of water will it take to fill the can?

8. The Great Pyramid of Khufu in Egypt has a square base with sides of
about 230 meters and a height of about 146 meters. What is the
approximate volume of the pyramid?

9. The formula for the volume of a sphere is V = g-frr3.
a. What is the volume of a baseball with a diameter of 2.8 inches?

b. About many times more volume does a basketball with a radius of
4.78 inches have than a baseball?

10. What is the exact volume of the largest cone that can fit into a cube
with sides of 10 inches?



Topic 6: Investigating Volume

At a Glance

J

PACING 1 day
Mathematical Goals
e Determine the volume of three-dimensional shapes.
* Investigate the relationship of the volume of three-dimensional figures with
the same base area and height.
(Guided Instruction )
\ /’
. . . . . Vocabulary
Use unit cubes in an exercise to give the students a hands-on experience e volume
with cubic measure. Show that the cubes can be rearranged into numerous
configurations without the volume changing. Materials
The solid shapes used in this lesson are all right shapes: the bases of the @ Labsheet 6ACE
rectangular prisms and cylinders are aligned vertically; the apexes of the Exercises 1-4

pyramids and cones are directly above the center of the base. Even if these
shapes leaned to one side, the same formulas for volume would apply.
After Problem 6.1
e Why doesn’t it matter which edges you call length, width, and height
when you find the volume of a rectangular prism?(According to the

Commutative Property of Multiplication it doesn’t matter in what
order you do the multiplication.)

e How do you define a rectangular prism? (a solid figure with six faces
that are rectangles)

e What do you call a rectangular prism whose sides are all squares?
(cube)

& What is the definition of a cubic inch? (The volume of a cube with sides
of 1 inch X 1 inch.)

You will find additional work on volume in the grade 7 unit Filling and
Wrapping. h

\
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Name Date Class

Labsheet 6ACE Exercises 1-4

---------------------------------------------------------------------------------------------------------------------

i —

12 cm

12 cm




Assignment Guide
for Topic 6

Core 1-9
Advanced 10

Answers to Topic 6
Problem 6.1 Exercises
A. 1.320 cm? 1. 84 163
B. 1ft3 2. 7687 cm?
C. Answers may vary. Sample: 5in. X 5in. X 4 3. 367 cm3
in.;10in. X 5in. X 2in. 4. 108in3
D. The volume does not change if you place a 5. They both multiply the area of a base times
rectangular prism on its side before the height.
measuring. 6. They both multiply % the area of a base times
Problem 6.2 the height.
3
A. 175z m 7. 24 conefuls
2.197 in? 8. 2,574,467 m?
B. 3 times 9. a. 11.5in3
C. the cone

b. 40 times more volume

D. Volume increases by a factor of 4. 2507 . 3
10. T m.
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Additional Practice (continued)
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Filling and Wrapping

8. Below are three triangular prisms (not drawn to scale). The height of the first
prism is 8 units, and the volumes of all three prisms are the same. What are the
‘heights of the other two prisms?

4 units

I
1
I
1
1

9. Below are three triangular prisms (not drawn to scale). The height of the first
prism is 8, and the volumes of all three prisms are the same. What are the
heights of the other two prisms?

8 units

4 units

127



' Name

Volume

is a triangle.

Volume of a Triangular Prism

| To find the volume of a triangular prism, use the formula Volume = B ¢ h, where B is the
area of the base of the prism and h is the height of the prism. The base of a triangular prism

Step #1 Area of the Base

Base = % e 30 m?

Base = 15 m?

Base = %- base of triangle < height of triangle
w Base=%°6m°5m

Step #2 Volume
Volume = Base ¢ height
Volume=15m? ¢« 2 m

Volume =30 m?

Find the volume.

A. B.
7 cm
8§cm 25 cm
%
V= V=
C. D.
| J 2 ft.
V = V=
E. 2\ 10 cm F.
5 ém
12cm
V = V =
© Frank Schaffer Publications, Inc. 91

1.5m

15m

FS-10218 Introduction to Geometry



Name Period

- Review: Surface Area of Pyranids

\ I=10cm \ I=20cm

12 cm

4 cm .
n 12 cm
4cm
a. Draw a net of the pyramid. a. Draw a net of the pyramid.
b. Find the area of each figure in the net. b. Find the area of each figure in the net.
c. Find the surface area of the pyramid. ¢ . Find the surface area of the pyramid.

The slant height of a pyramid is the height of a lateral face. The variable / is used to represent slant
height. The net of a square pyramid is shown below.

1\ slant beight
VAR G]

-\ slant height

o >

Sam made game pieces in the shape of square pyramids. Each piece has a base edge of 3 cm and a slant
height of 4 cm. He will paint all of the pieces. He needs to know how much paint he needs.

a. Find the surface area of one game piece.

b. Each game has 24 game pieces. Find the total surface area of one set of game pieces.

c. He wants to make 12 games. What is the total surface area for all 12 games?

d. A can of paint covers 400 square centimeters. How many cans of paint will he need?



Slant height = 11

5cm 5cm
3cm
= 8cm
/
a. Draw a net of the pyramid. a. Draw a net of the pyramid.
b. Find the area of each figure in the net. b. Find the area of each figure in the net.
c. Find the surface area of the pyramid. c . Find the surface area of the pyramid.

Tanya wants to wrap the box shaped like a triangular pyramid below. Each triangular side has a

height of 7 in., with the sides of the base each being 10 in. How much surface area will she need to
cover?




Name

Volume

Volume of a Pyramid

To find the volume of a pyramid, use the formula Volume = % e Base ¢ height, where B is
the area of the base and h is the height of the pyramid.

Step #1 Find the Area of the Base

If the base is a rectangle, use the formula
B = length ¢ width.

If the base is a triangle, use the formula
=2ebeh.

Step #2 Find the Volume of the Pyramid |

V= % e Base ¢ height of the Pyramid

Find the volume of each pyramid. Use the formula V = % e Base ¢ height

A ‘e I12 cm
4cm 4 cm

V=

© Frank Schatffer Publications, Inc.

B.
6m
4m
gm

V=

D.
4in.

V=

F.

FS-10218 Introduction to Geometry



Name Volume

Volume: Mixed Practice

Find the volume of each figure. You may use a calculator. Round your answers to the
nearest hundredth. " ,

The volume of a prism or cylinder is Base ¢ height.
The volume of a pyramid or cone is % * Base ¢ height.
Remember! Base means the area of the base.

A. B.

4 cm
3m
11 cm

8 cm

5cm

V= V=
E. F
12 cm
17.5dm
9cm 9cm
1.8 dm
23 dm
V: V::
G. H.
3.6in.
V= V =

© Frank Schaffer Publications, Inc. 95 FS-10218 Introduction to Geometry
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Name

Class

Review: Surface Area and Volume of Rectangular Prisms

Find the surface area and volume of each rectangular prism.

Surface Area

Volume

3. T
; Surface Area
4in , ______ Volume
o 2 in.
4 in
5. 5mm Surface Area
P Volume
. 4 mm

2yd

6ft| .-

Surface Area

Volume

Surface Area

Volume

Sfi

Surface Area

Volume




Name Period
Jilling and Wrapping —Volume of golids
" 1d the VOLUME of each of the following solids.

Rectangular Prism Cube
I S=12cm
H=21t S
L=5 w=8ft
1) FORMULA: 2) FORMULA:
VOLUME = VOLUME —
Cylinder Cone
r=3in
h=8Iin

3) FORMULA:

VOLUME —

4) FORMULA:

VOLUME -

Sphere

5) FORMULA:

VOLUME =

Square Pyramid

‘ h=10m

6) FORMULA:

VOLUME =



Name

Volume

Total Volume

To find the total volume for the figures pictured, find the volume of each solid figure that
makes up the figure. Then add the volumes. You may use a calculator. Record each
formula that you use and the total volume in the space beside the diagram.

A.
8 ft.
16 ft.
20 ft.
16 ft.
V=
B.
V =
C. ot
(CD .
N
6 ft.
o
[ 9it.
6 . L/
V =
D.
8 dm
5dm
8 dm
5dm
8 dm
5dm
12 dm V =
© Frank Schafter Publications, Inc. 96
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Paper Model of a Three Pyramids That Form A Cube

http://www.korthalsaltes.com/model.php?name en=three%20pyramids%20that%20form%20a%20cube

Three Pyramids That Form A Cube:

Number of faces: 5
Number of edges: 8
Number of vertices: 5

Volume of a pyramid: V=1/3 B h V - Volume
B - The surface area of the base

h - Height of the pyramid

Definition of a Pyramid:

A pyramid is a polyhedron with one face (known as the "base") a
polygon and all the other faces triangles meeting at a common polygon
vertex (known as the "apex").




Three pyramids

Three pyramids that fit in one cube

Copyright © 2005 G. Korthals Altes
www.korthalsaltes.com



Three pyramids

Three pyramids that fit in one cube

Copyright © 2005 G. Korthals Altes
www . korthalsaltes.com



Three pyramids
Three pyramids that fit in one cube
(Large version: print this page 3x)

Copyright © 2005 G. Korthals Altes
www.korthalsaltes.com
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» Online lesson: Topic 15: Circle Graphs
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»> Online lesson: Topic 6: Misleading Graphs
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Stem-and-leaf plots
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Topic 18: Circle Graphs

.........................................................................................................................

for use before Data Distributions @Izl EY0T11]

Circle graphs, or pie charts, show data by the percent of a quantity divided
into several categories. A circle graph always represents all (100%) of
the data.

28%

 Problem

A. The circle graph shows the visiting

vacation choices for 200 middle iaSr:;ping relatives

% school students. ° 20%

‘ 1. What percent of the students like to mountains
. go to a theme park on a vacation? 7%

é theme

. 2. Of the 200 students, how many park beach
students preferred to go to 32% 26%

the beach on their vacation?

3. Of the 200 students, how many students like
to go camping or to the mountains? Explain.

B. Nate goes to Westville Middle School. He

SR

% wants to make a circle graph to represent Grade -'??,Fﬁe"t Qf
. - students -
. the three grades of his school.
i . 6 33%
1. Nate knows that 50%, or one half, of a circle ’
. . 0,
is a straight line. How many degrees are there / 42%
in a straight line? 8 25%

. Multiply the percent of students in the eighth grade
by 360 to find the central angle for that piece of the circle.

3. Find the central angle for each of the other two grades.

R
N

ﬁ 4. Use a compass and protractor to draw a circle graph.

5. Label each sector with the appropriate grade
and percent.




Exercises

1. The circle graph shows the size of the businesses in Westville that have
made a decision to “Go Green.”

a. What percent of the businesses that decided to “Go Green” were
small?

b. There are 170 businesses that participated. How many medium-
sized businesses decided to “Go Green?”

2. a. Make a circle graph for the table of data.

Anderson 38
Payne 28
Johnson 36
Harmon 42
Martin 36

b. Make a circle graph for the table of data.

Favorite | P

_ color | st
green 26%
purple 13%
pink 12%
blue 30%
red 19%

¢. Determine the actual number for each color group.

4. Explain how a circle graph represents data differently from a bar or
line graph.



Topic 15: Circle Graphs

BTN

Mathematical Goals

PSRN
o

* Read and organize data in circle graphs.

/

(Guided Instruction}

Because circle graphs depend on fractions, percents, and central angles of a
circle, you should review the connections between these topics.
Start with a clock as a point of reference. ‘
¢ A clock is a circle divided into segments by numbers. How many
segments are on a clock face? (12)

e What fractional part of the entire clock face is each segment? (%)

e What fractional part of the circle is between 12 and 3? (%, or %)
e How do you write % as a percent? (25%)

e If one clock hand is on the 12 and the other is on the 3, what is the name
of the angle that is formed in the center of the clock face? (right angle)

@ How many degrees are in a right angle? (90°)

Continue relatin 1 to 25% to 90° to establish the understanding of
representing percents within a circle.

If it has been a while since the students have used a compass and/or a

protractor, you may need to give them an opportunity to practice drawing
circles and central angles.

Let the students work in pairs. It would be a good idea to check each
student’s work at Question B, part 2. If any student has an incorrect answer
to this question, they will need assistance finding the central angles.

Summarize with questions like:

® When would you use a circle graph to display data? (When you want to
see how each part compares to the whole.)

& How is the data expressed? (percents)

® What do you need to find before you can display the data in the circle
graph? (the central angle)

¢ How can you find a central angle? (by multiplying the percent by 360°)

You will find additional work on circle graphs in the grade 6 unit Data
About Us.

:f;f
Vocabulary
& circle graph

Materials
& compass
@ protractor




ACE Assignment Guide
for Topic 15

Core 1-3

Answers to Topic 15

Problem 15.1
A 1.32%

2.52

3. 44 students; Explanations may vary.
Sample: I added the 7% of the Mountains

to the 15% of Camping for a total of 22%.

22% of 200 students is 44 students.

B. 1.180°
2.0.25 X 360° = 90°
3.0.33 X 360° = 120° 0.42 X 360° = 150°
4,
5.
Gr.8
25%

Bxercises
1. a.13%

b. 66.3, or 66 businesses
2. a.

Steel
10%

¢. student total 200; green 52, purple 26,
pink 24, blue 60, and red 38.

3. Answers may vary. Sample: A circle graph
compares parts of a whole and visually shows
relationships of one category to another.

A bar graph is good for ordering the data,
but does not give a good visual of the whole.
A line graph usually shows changes over a
progression of time for the left to the right.
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Sometimes data may be spread out. When these data are displayed on a
line plot or a bar graph, it is not easy to see patterns. In this investigation,
you will learn how to highlight data using displays called stem-and-leaf
plots and back-to-back stem-and-leaf plots to help you see patterns.

In Investigation 1, you analyzed single sets of data. Sometimes you may
want to analyze whether there is a relationship between two different data
sets. In this investigation, you will learn how to display data pairs from two
different data sets using a coordinate graph.

‘Traveling to School

While investigating the times they got up in the
morning, a middle-school class was surprised to
find that two students got up almost an hour
earlier than their classmates. These students said
they got up early because it took them a long time
to get to school. The class then wondered how
much time it took each student to travel to school.
The data they collected are on the next page.

Getting Ready for Problem

Use the table on the next page to answer these questions:
¢ What three questions did the students ask?
¢ How might the students have collected the travel-time data?

& Would a line plot be a good way to show the data? Why or why not?

Data About Us



Times and Distances to School

Student’s Initials | Time (minutes) | Distance (miles) Mode of Travel
DB 60 4.50 Bus
DD 15 2.00 Bus
CcC 30 2.00 Bus
FH 35 2.50 Bus
SE 15 0.75 Car
AE 15 1.00 Bus
CL 15 1.00 Bus
LM 22 2.00 Bus
QN 25 1.50 Bus
MP 20 1.50 Bus
AP 25 1.25 Bus
AP 19 2.25 Bus
HCP 15 1.50 Bus
KR 8 0.25 Walking
NS 8 1.25 Car
LS 5 0.50 Bus
AT 20 2.75 Bus
w 15 1.50 Bus 7
DW 17 2.50 Bus
SW 15 2.00 Car
Nw 10 0.50 Walking
w 20 0.50 Walking
cw 15 2.25 Bus
BA 30 3.00 Bus
JB 20 2.50 Bus
AB 50 4.00 Bus
BB 30 4.75 Bus
MB 20 2.00 Bus
RC 10 1.25 Bus
D 5 0.25 Walking
ME 5 0.50 Bus a
CF 20 1.75 Bus
KG 15 1.75 Bus
TH 1 1.50 Bus
EL 6 1.00 Car
KLD 35 0.75 Bus
MN 17 4.50 Bus
JO 10 3.00 Car
RP 21 1.50 Bus
ER 10 1.00 Bus

Investigation 2 Using Graphs to Explore Data

31
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The students decide to make a stem-and-leaf plot of the travel times.

A stem-and-leaf plot looks like a vertical stem with leaves
to the right of it. It is sometimes simply called a stem plot.

To make a stem plot to represent travel times, separate each data value
into a left “stem™ and a right “leaf.”

For these data, the “stem” will be the tens digits. Because the
travel times include values from 5 minutes to 60 minutes, L
the stem will be the digits 0,1, 2,3,4,5, and 6. L

e Make a vertical list of the tens digits in order from least
to greatest.

® Draw a line to the right of the digits to separate the
stem from the “leaves.”

o Uh WN

The “leaves” will be the ones digits. For each data value,
add a leaf next to the appropriate tens digit on the stem.

e The first data value is 60 minutes. Write a 0 next to the
stem of 6. .

) ) : 05

® The next value is 15 minutes. Write a 5 next to the stem
of 1.

® The travel times of 30 and 35 minutes are shown by a 0
and 5 next to the stem of 3.

o U s WwoN

Data About Us



Problem .1 Making a Stem-and-Leaf Plot

A. Use the Travel to School data to make the stem plot. The plot is
started for you.

B. Now redraw the stem plot, putting the data in each leaf in order from
least to greatest. Include a title for your plot. Also include a key like
the following that tells how to read the plot.

Key
2| 5 means 25 minutes

C. Which students probably get to sleep the latest in the morning? Why
do you think this?

D. Which students probably get up the earliest? Why do you think this?

E. What is the median of the travel-time data? Explain how you
found this.

F. What is the range of the travel-time data? Explain.

ACE  Homework starts on page 40.

Investigation 2 Using Graphs to Explore Data
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\ Traveling to School

e

Goals

¢ Group numerical data in equal intervals and
display their distribution using a stem-and-leaf
plot

& Find measures of center and variation, including
range and how data vary from the least to the
greatest values, when a distribution is displayed
using a stem-and-leaf plot

Students explore two different contexts
(Problems 2.1 and 2.2) in which the data collected
are more variable than those in earlier data sets.

Representations such as line plots and bar
graphs are not suitable for displaying these data;
the patterns within the data sets can only be seen
when the data are grouped. The stem-and-leaf
plot provides a representational tool that permits
grouping data in equal intervals.

This lesson begins to expand the students’
ability to look for patterns in data, rather than
look at individual data items. A data list or a data
table rarely shows where data tend to cluster, nor
the gaps between data that can also be important
to understanding the complete set.

Display Transparencies 2.1A and 2.1B. To engage
students in the context of the problem and the
data set, refer them to the table of data and the
first two questions in the Getting Ready.

Suggested Questions Ask the following and have
them work on it for a few minutes before you
have a whole class discussion:

® Look at the table of data. What are the three
questions that the students asked to collect this
data? (How long does it take for you to travel
to school? How far do you travel to get to
school? How do you get to school?)

e Describe how you think they collected the data
to answer each of these questions. (Possible
answer: questionnaire)

Make sure you review with students how the
data for distance are in decimal form in multiples
of a quarter mile, or 0.25. Students will become
more comfortable with the data once they review
its format.

Refer students to the third question in the
Getting Ready.

e Would a line plot be a good way to show the
travel-time data? Why or why not?

Help them think about what they would have
to do to make a line plot to display these data.
You may even want to go through the process of
trying to create a line plot. Fairly quickly, students
will begin to see that the times these students take
to travel to school vary from 5 to 60 minutes. It is
difficult to make a line plot numbered 5 minutes,
6 minutes, 7 minutes, and so on, to show exact
times. Also, the data are not really clustered by
individual times, so it would be difficult to see any
patterns in the data. A strategy in which the data
are grouped is needed to help us look for patterns
in the data.

When students are familiar with the data,
introduce the idea of making a stem-and-leaf plot
to represent the data.

The Student Edition outlines how to develop
stem-and-leaf plots. However, we do not
recommend that you have students read through
this process on their own. Instead, we encourage
you to present the process as a class exploration
led by you. Students can consult the Student
Edition for reference at a later time. Here is one
way you may proceed.

¢ Let’s build a stem-and-leaf plot. When we look
at our data, we see that the travel times vary
from 5 minutes to 60 minutes. We can use this
information to set up a graph that has a
“stem” and several “leaves.”

e The “leaves” are the units digits of the data
values. The other digits in the data values form
the stem. In this case, the stem is made up of
the tens digits of the travel times.

Suggested Questions You might ask these
questions to review the idea of the tens digit:

® Suppose a student takes 45 minutes to get to
school. What is the tens digit? (4)

@ What about 15 minutes? (1)
e What about 5 minutes? (0)
e What is the greatest tens digit we need to

show? (6)

Investigation 2 Using Graphs to Explore Data
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& We show the tens digits as a 0
“stem” of numbers.
1
2
3
4
5
6
& Next, we begin to add “leaves” 0
to the stem by placing each
ones digit next to its tens 1
digits. The first student has a 2
travel time of 60 minutes. We
show the ones digit (the 0) as 3
a leaf. 4
5
6|0

& The next travel times are 15 minutes and
30 minutes. How should 1 add these to the
graph? (Put a S by the stem of 1, and 0 by
the stem of 3.)

@ The next few travel times are

15 minutes, 15 minutes, 9
35 minutes, 15 minutes, 1]5555
22 minutes, 25 minutes, and 2250
20 minutes. Watch how 1 add
these values to the graph. 3]05

@ [ would like you to work with :
a partner to copy this stem- 5
and-leaf plot and to add the 6lo

remaining leaves.

Much of this problem’s launch phase focuses on
developing an understanding of the stem-and-leaf
plot. The first step in this understanding is making
a stem plot. Following this, students need to
develop a better understanding of the idea that
the data are now grouped in intervals and not
simply as repeated values of the same measure.
For example, 15 minutes is grouped with other
data in the interval of 10-109.

48 Data About Us

Explore

ﬂ

Students will complete the stem-and-leaf plot in
Question A. Notice that the leaves are not in
ascending order. They are recorded as they occur
in the data list.

Work with students on Question B to rearrange
these leaves so they are in order. Transparency
2.1C shows the stem-and-leaf plot before and
after arranging the data in ascending order. Help
students to add a title to the stem plot and a key
for interpreting the plot.

For Questions C and D, remind students as
they select the interval to explain their reasoning.
For Question E some students may have problems
with finding the median. You can help these
students by asking how finding the median on the
stem-and-leaf plot is similar to finding the median
when the data is represented in an ordered list.
Check to see that all students are recording their
strategies and are ready to explain them. Make
note of the strategies you want to have students
share in the Summary.

(Summafize %

Suggested Questions Ask questions that focus
on reading the stem plot and on identifying
intervals.

® What is the shortest time for the 1 stem?
(10 min)

s What is the longest time for the I stem?
(19 min)

® What possible times are not shown for the
1 stem? (12 min, 13 min, 14 min, 16 min, and
18 min)

® We say that the interval of possible times for
the 1 stem is from 10 to 19 minutes. What is the

interval of possible times for the 0 stem?
(0-9 min)

e What is the interval of possible times for the
2 stem? (20-29 min)

e What is the interval of possible times for the
3 stem? (30-39 min)

Have pairs share their answers with the whole
class. Make sure students explain the reasoning
for their answers to Questions C and D. Also,
make sure they explain their strategy for finding
the median and range in Questions E and F.



The questions in this problem guide students to
“read the data” and to “read between the data.”

Before you leave Problem 2.1, spend some time
working with them to “read beyond the data.”

e How can we describe the shape of the data
when they are grouped by tens? (Most of the
data cluster in one area of the stem from
0 min to 35 min. There are two outliers:

50 min and 60 min. Both these students take
the bus and probably get on at the beginning
of the bus route, since they live farther from
the school than most of the other students.)

e Using the mode probably won't tell us too
much about the data with this graph. Why do
you think this is so? Could we talk about an
interval that contains the most data points?

(The mode is the value in the data that occurs
most frequently; in these data, the mode is

15 minutes. However, when we look at the
stem plot, we are more interested in which
interval(s) contain the most values. In these
data, when the data are grouped by tens, the
interval is 10~19 and it contains 17 values.)

How would we find the median for this set of
data? [There are 40 measures in this data set.
The median is the number that marks the
midpoint between the twentieth and
twenty-first values. The second stem plot
orders the data, so we can count from either
end and locate the twentieth and twenty-first
values (15 min and 17 min). Thus the median
is 16 min.]

Investigation 2 Using Graphs to Explore Data
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At a Glance

448\ Traveling to School

- PACING 1 day
" Mathematical Goals

¢ Group numerical data in equal intervals and display their distribution
using a stem-and-leaf plot

¢ Find measures of center and variation, including range and how data vary
from the least to the greatest values, when a distribution is displayed

\ using a stem-and-leaf plot
. S

| Launch )}

Display Transparencies 2.1A and 2.1B. Refer students to the table of data
and the first two questions in the Getting Ready. Have them work on the
questions for a few minutes before you have a whole-class discussion.

Materials

¢ Transparencies
2.1A-C

@ Local street map
® Look at the table of data. What are the three questions that the students (optional)
asked to collect this data?

. . Vocabula
® Describe how you think they collected the data to answer each of these o r:I ‘ol
questions. stem-and-leaf plot

Refer students to the third question in the Getting Ready.

¢ Would a line plot be a good way to show the travel-time data? Why or

why not?

When students are familiar with the data, introduce the problem of
making a stem-and-leaf plot to represent the data. The Student Edition
outlines how to develop stem-and-leaf plots. We do not recommend that
you have students read through this process on their own. Instead, we
cencourage you to present the process as a class exploration led by you. You
may need to review the idea of the tens digit.

{ Explore ) p

Students will complete the stem-and-leaf plot in Question A. For

Question B, work with students to rearrange these leaves so they are in
order. Transparency 2.1C shows the stem and-leaf plot before and after
arranging the data in ascending order. Help students add a title and key for
the stem plot.

For Questions C and D, remind students as they select the interval to
explain their reasoning. For Question E, some students may have trouble
finding the median. You can help them by asking how finding the median
on the stem-and-leaf plot is similar to finding the median when the data is
represented in an ordered list. Check to see that all students are recording
their strategies and are ready to explain them. Make note of the strategies
you want to have students share in the Summary. .

Investigation 2 Using Graphs to Explore Data
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(Summarize >

Ask questions that focus on reading the stem plot and on identifying
intervals.

e What is the shortest time for the 1 stem?
¢ What possible times are not shown for the 1 stem?

& We say that the interval of possible times for the 1 stem is from 10 to
19 minutes. What is the interval of possible times for the 0 stem?
Have pairs share their answers with the whole class. Make sure
students explain their reasoning. Before you leave Problem 2.1, spend
some time working with them to “read beyond the data.”

¢ How can we describe the shape of the data when they are grouped by
tens?

& Using the mode probably won'’t tell us too much about the data with
this graph. Why do you think this is so? Could we talk about an
interval that contains the most data points?

¢ How would we find the median for this set of data?

-~ \
Materials
& Student notebooks

ACE Assignment Guide
for Problem 2.1 0l555688
Core 1-4 1
Adapted For suggestions about adapting 210000001255
ACE exercises, see the CMP Special Needs
Handbook. 3100055
al
Answers to Problem 2.1 510
610

A.

the earliest.

B. Student Travel Times to School

0()0015'55555555779I

01885556 Key: 2 | 5 means 25 min

1|/55559557505051700

212505000001 C. Most students will reason that those students
o who have the shortest travel time (times in

302 00» the 0-9 min interval) probably sleep the latest.

4 ; However, because of other variables, times in

slo o the 10-19 min interval may be chosen.

6lo e D. Students who have longer travel times (the

50 min and 60 min outliers) probably get up

E. 16 min; possible explanation: To find the
median, count in from both ends of the plot
until you reach the midpoint. It is between
15 and 17 min, so the median is 16 min.

F. 55 min; possible explanation: The range is the
difference between the greatest value on the
plot and the least value: 60 — 5 = 55.

Data About Us
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\ Jump_iiié VR‘ope

IMIrs. Reid’s class competed against

Mr. Costo’s class in a jump-rope contest.
Each student jumped as many times as
possible. Another student counted the jumps
and recorded the total. The classes made the
back-to-back stem plot shown to display
their data. Look at this plot carefully. Try to
figure out how to read it.

When the two classes compare their results,
they disagree about which class did better.

e Mr. Costo’s class says that the range of
their data is much greater.

® Mrs. Reid’s class says this is only
because they had one person who
jumped many more times than anybody
else.

e Mrs. Reid’s class claims that most of
them jumped more times than most of
the students in Mr. Costo’s class.

e Mr. Costo’s class argues that even if
they do not count the person with
300 jumps, they still did better.

Data About Us

Number of Jumps

Mrs; Reid’s class
8777511
. L N

976300

-~ 7653
50

980
631

Key: 7 | 3| 0 means 37
jumps for Mrs. Reid’s
class and 30 jumps for

- Mr. Costo’s class

W N Vs WN

)

—_
=)

28
29
30

[11234588
1378
{035

_Mr. Costo’s class

278
023
08

24

00




Comparing Distributions

A. Which class did better overall in the jump-rope contest? Use what
you know about statistics to help you justify your answer.

B. In Mr. Costo’s class, there are some very large numbers of jumps. For
example, one student jumped 151 times, and another student jumped
300 times. We call these data outliers, Outliers are data values that are
located far from the rest of the other values in a set of data. Find two
other outliers in the data for Mr. Costo’s class.

C. An outlier may be a value that was recorded incorrectly, or it may be a
signal that something special is happening. All the values recorded for
Mr. Costo’s class are correct. What might account for the few students
who jumped many more times than their classmates?

ACE Homework starts on page 40.

s

Investigation 2 Using Graphs to Explore Data 35



#4 . Jumping Rope

i

Goals

e Compare two distributions displayed using
back-to-back stem-and-leaf plots

¢ Compare two distributions using statistics, such
as median, range, and how the data vary from
least to greatest values

¢ Identify outliers in a distribution

You may choose to investigate the problem
using the data provided, or you may want to help
your students conduct their own jump-rope
activity and collect their own data. If your class
conducts the activity, you will need to develop
procedures for collecting the data. (Be aware that
collecting these data is time-consuming!) You
might ask the physical education teacher to help
your students collect the data during their
physical education class.

You may want to explore the problem using the
data presented in the Student Edition and then
extend the exploration phase to include your
students’ data, making comparisons where
appropriate.

Present the problem by using Transparency 2.2 or
by referring students to the Student Edition. Work
with your students to make sure they can read the
back-to-back stem plot before they begin to work
on the problem. One way to do this is to cover the
left side of the stem plot and ask students what
information is shown on just the right side. Then
cover the right side, and have students discuss how
the data on the left side are read (when the stem
is on the right). Finally, you can show both sets of
data together, discussing how this arrangement
lets you make comparisons between data sets.
Have students work in pairs or small groups.

Once students are comfortable with the data
display, they can focus on the questions posed in
Problem 2.2.

Suggested Questions For students who need
support in answering Question A, ask:

® What statistic might help you compare the
class’s jump roping? (If necessary, remind
them of the statistics that they talked about
in Problem 2.1. For each statistic they mention,
ask them why they chose this statistic and
what it might tell them about the data. Try to
have them realize that the median, how the
data vary from the least to the greatest
values, and range are very useful to compare
data, and the mode may not be as useful.

s How would you find that statistic using the
data? (Depending on the statistic they
choose, you will need to ask them questions
to help find the specific statistic they chose.)

@ummarize

Hold a class discussion about Problem 2.2. The
process of comparison may be difficult. Students
may wonder how they can compare data sets that
contain different numbers of data items. They may
not immediately think about finding the medians,
the least and greatest data values, and the ranges
of the two classes’ data, yet these are precisely the
tools that can help them make comparative
statements.

Investigation 2 Using Graphs to Explore Data
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‘ At a Glance

R e

¥). Jumpin Rope
ping p PACING 1 day
Mathematical Goals

e Compare two distributions displayed using back-to-back stem-and-leaf
plots

® Compare two distributions using statistics, such as median, range, and how
the data vary from least to greatest values

e Identify outliers in a distribution

({ Launch } y N

Present the problem by using Transparency 2.2 or by referring students to Materials
the Student Edition. Work with your students to make sure they can read
the back-to-back stem plot before they begin to work on the problem. One Vocabulary
way to do this is to cover the left side of the stem plot and ask students what e outlier
information is shown on just the right side. Then cover the right side, and
have students discuss how the data on the left side are read (when the stem
1s on the right). Finally, you can show both sets of data together, discussing
how this arrangement lets you make comparisons between data sets.

@ Transparency 2.2

Have students work in pairs or small groups. N e

( Explore } \

Once students are comfortable with the data display, they can focus on the !
questions posed in Problem 2.2. §

For students who need support in answering Question A, ask:

* What statistic might help you compare the class’s jump roping? x

* How would you find that statistic using the data? -
(Summariza N
. . . [ Materials \
Hold a class discussion about Problem 2.2. The process of comparison may
. { ® Student notebooks |
be difficult. Students may wonder how they can compare data sets that I !
contain different numbers of data items. They may not immediately think 3 f
about finding the medians, the least and greatest values, and the ranges of i g
the two classes’ data, yet these are precisely the tools that can help them \ /’
make comparative statements. o
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ACE Assignment Guide
for Problem 2.2

Core 5-7,10,13
Other Extensions 14; unassigned choices from
previous problems

Adapted For suggestions about adapting ACE

exercises, see the CMP Special Needs Handbook.

Answers to Problem 2.2

A. There are a variety of ways students can
respond to this question. They may compute
and compare the medians and the ranges,
discuss the presence of outliers, or describe

56 Data About Us

the shape of the data. The median number of
jumps for Mrs. Reid’s class is 28, with a range
of 113 — 1 = 112 jumps. The median number
of jumps for Mr. Costo’s class is 34, with a
range of 300 — 1 = 299 jumps. If the four
outliers in Mr. Costo’s class are ignored, the
median number of jumps is 29, with a range of
104 — 1 = 103 jumps. In the end, students
need to give a well-developed response that
makes their reasoning clear.

. The two other outliers in Mr. Costo’s class are

both 160 jumps.

- Possible answers: The students are physically

fit, or the students jump rope frequently.



A nerican shoppers have a great variety of
products from which to choose. Many people turn
to information in consumer surveys and product
comparisons to help make decisions.

A consumer magazine rated 37 varieties of
peanut butter. Each peanut butter was assigned
a quality rating from 1 to 100 points. A panel of
trained tasters made two general statements
about quality:

e Peanut butters with higher quality ratings
were smooth; had a sweet, nutty flavor; and
were not overly dry or sticky.

e Peanut butters with lower quality ratings
were not very nutty, had small bits of
peanuts, or had a burnt or slightly
rancid taste.

The article also gave the sodium content and price per 3-tablespoon serving
for each type. Peanut butters were classified according to three attributes:
natural or regular, creamy or chunky, and salted or unsalted. The data are
presented in the table on the next page. A fourth attribute, name brand or
store brand, has been added to the data.

Investigation 1 Comparing Data Sets 5



Sodium Name
per Price per Brand/
Quality | Serving | Serving | Regular/ | Creamy/ | Salted/ Store
Peanut Butter Rating | (mg) (cents) | Natural | Chunky | Unsalted .| Brand
1. Smucker’s Natural 71 15 27 natural creamy unsalted name
2. Deaf Smith Arrowhead 69 0 32 natural creamy | unsalted name
3. Adams 100% Natural 60 0 26 natural creamy unsalted name
4. Adams 60 168 26 natural creamy | salted name
5. Laura Scudder’s All Natural 57 165 26 natural creamy | salted name
6. Country Pure Brand 52 225 21 natural creamy | salted store
7. Hollywood Natural 34 15 32 natural creamy unsalted name
8. Smucker’s Natural 89 15 27 natural chunky unsalted name
9. Adams 100% Natural 69 0 26 natural chunky | unsalted name
10. . Deaf Smith Arrowhead 69 0 32 natural chunky unsalted name
11. . Country Pure Brand 67 105 21 natural chunky | salted store
12. | Laura Scudder’s All Natural 63 165 24 natural chunky salted name
13. : Smucker’s Natural 57 188 26 natural chunky | salted name
14. | Health Valley 100% 40 3 34 natural chunky unsalted name
15. ¢ Jif 76 220 22 regular creamy . salted name
16. | Skippy 60 225 19 regular creamy salted name
17. | Kroger 54 240 14 regular creamy salted store
18. . NuMade 43 187 20 regular creamy - salted store
19. : Peter Pan 40 225 21 regular creamy salted name
20. | Peter Pan 35 3 22 regular creamy unsalted name
21. 1 A&P 34 225 12 regular creamy salted store
22. . Food Club 33 225 17 regular creamy | salted store
23. . Pathmark 31 255 9 regular creamy | salted store
24. | Lady Lee 23 225 16 regular creamy | salted store
25. i Albertsons 23 225 17 regular creamy . salted store
26. | ShurFine 1M1 225 16 regular creamy salted store
27. ¢ Jif 83 162 23 regular chunky | salted name
28. | Skippy 83 211 21 regular chunky | salted name
29. | Food Club 54 195 17 regular chunky | salted store
30. . Kroger 49 255 14 regular chunky | salted store
31. . A&P 46 225 1 regular chunky  salted store i
32. : Peter Pan 45 180 22 regular chunky @ salted name
33. | NuMade 40 208 21 regular chunky | salted store
34. | Lady Lee 34 225 16 regular chunky  salted store
35. | Albertsons 31 225 17 regular chunky  salted store
36. | Pathmark 29 210 9 regular chunky  salted store
37. : ShurFine 26 195 16 regular chunky  salted store

Source: Consumer Reports and Workshop Statistics: Student Activity Guide

Samples and Populations



Getting Ready for Problem

# Who might be interested in the results of this peanut butter study?
@ What questions about peanut butter can be answered with these data?

@ What questions about peanut butter cannot be answered with these
data?

UtlFrom‘ Line Plots to Histograms

In this problem, you will look at the distribution of quality ratings for the
regular peanut butters. You will use measures of center, minimum and
maximum values, range, the shape of the data, and where the data cluster to
describe the distribution. Locate quality ratings in the table.

Arachibutyrophobia (uh rak ih byoo tih ruh FOH bee uh) is the fear of
getting peanut butter stuck to the roof of your mouth!

Investigation 1 Comparing Data Sets 7



Probiem _ From Line Plots to Histograms

A. Each dot on the line plot below represents the quality rating of one
regular peanut butter from the table.

Regular Peanut Butter Quality Ratings

35 ()49
34 ()46
29 ()34 ()as
26 33 ()43

23 ()31 (a0 (D)sa 83
On Oz O3 O Oss Qs Ore (Hs3
1

0 10 20 30 40 50 60 70 80 20 100
Quality Rating

1. Which interval (or intervals) includes the most quality ratings?

2. Look at the interval marked 40 to 50. What is the lowest rating in
this interval? What is the highest rating in this interval?

3. Suppose you want to add a quality rating of 50 to the plot. In which
interval would you put this value? Explain.

4. Suppose you want to add a quality rating of 59. In which interval
would you put this value? Explain.

5. What do you think is the typical rating for regular peanut butters?
Explain.

B. In the plot below, the collection of dots in the intervals have been used
to make bars that show the number of data values in each interval.

Regular Peanut Butter Quality Ratings

35 | 49

34 | 46
29 34- | 45
26 33 43
23 31| 40 54 83

[ 11 23 31 | 40 54 60 | 76 83 ,

T T 1

0 10 20 30 40 50 60 70 80 90 100
Quality Rating

1. To which interval would you add each of these quality ratings:
93, 69,10, and 57?

2. How would you change the bar in an interval to show the addition
of a new quality rating?

Samples and Populations



C. The histogram below shows the same distribution as the interval z .
bars with numerical values in Question B. A frequency axis has been  p#line N,

added to the side of the plot. For: Stat Tools
Visit: PHSchool.com

Web Code: apd-8101

Regular Peanut Butter Quality Ratings

Count
- N WD U N

e A
0 10 20 30 40 50 60 70 80 90 100
Quality Rating

1. How is this histogram the same as the plot in
Question B? How is it different?

2. Why is a scale on the vertical axis needed?
What information does the scale provide?

3. To which interval would you add each of these
quality ratings: 93, 69, 10, and 57?7 How would you
change each bar to show a new quality rating?

D. Describe the distribution of quality ratings
for the regular peanut butters. Use
information from both the histogram
and the table. Include the following in
your description:

e the minimum and maximum values

e the range of the data and any outliers
e intervals where data cluster

e the shape of the distribution

e related statistics, such as the mean and median

AC% Homework starts on page 17.

e

Investigation 1 Comparing Data Sets 9
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4B From Line Plots to Histograms

4
‘M‘“wa M

Goal

& Compare sample distributions using measures
of center (mean, median), measures of
variability (minimum and maximum values,
range), and data displays that group data
“(histograms)

In Problem 1.1, students explore the quality
ratings of regular peanut butters. They learn how
to make histograms to represent these data.

Students use one data set throughout
Investigation 1. From a consumer-product study,
the data consist of information about the quality,
sodium content, and price of 37 types of peanut
butter classified by four attributes: natural or
regular (type), creamy or chunky (consistency),
salted or unsalted (salt content), and name brand
or store brand (distributor).

One optional way to introduce this investigation
1s to engage students in a simple taste test of two
varieties of peanut butter.! If possible, choose
peanut butters from the table of data in the
student edition, selecting one with a low quality
rating (perhaps a store brand from your local
supermarket) and one with a high quality rating
(for example, Jif). Make sure to check whether
any students have an allergy to peanuts before
you do this activity.

To conduct the taste test remove the labels
from the jars. Label one jar A and the other jar B.
Prepare, or have a student prepare, enough
crackers with peanut butter A and enough
crackers with peanut butter B for each student to
have one cracker for each type of peanut butter.
(This is a good opportunity to discuss important
criteria for taste tests, such as using the same type
of cracker for each peanut butter and spreading
the same amount of peanut butter on each
cracker.)

1 For a more detailed discussion, see Friel, S.N., & O’Connor,
W. (1998) Sticks to the roof of your mouth. Mathematics
Teaching in the Middle School, 4, 404-411.

Samples and Populations

Have students take one of each cracker at the
same time to do their taste tests. (Teachers have
found that students need to taste the peanut
butters at the same time to be able to make
comparisons. Also, you may want to have half
your class taste A first followed by B and the
other half do the alternative order. They can drink
a little water between tests to “clean their
palates.”)

Ask students to rate the taste of each product
on a scale of 1 to 10, with 10 being the highest.

Students’ ratings for each of the two peanut
butters can be displayed on two separate line
plots, each scaled from 1 to 10. Once the two line
plots are displayed, ask students to discuss which
type 1s better based on their ratings. Use this as an
opportunity to help the class consider what kind
of criteria might be used to determine a quality
rating for a particular type of peanut butter and to
help students realize how similar their ratings may
be to one another. Ratings will likely cluster in
one section of each line plot. Students are not
trained tasters, yet they share a sense of how good
a peanut butter tastes.

First, use Transparencies 1.1A and 1.1B to have
a conversation with students about the data and
about questions that the data might help to
answer. In considering the questions, students will
become familiar with the table of data.

Suggested Questions

¢ Who might be interested in the results of this
study? (Peanut butter is a common food in
many households; these data may be of
interest to anyone who eats peanut butter.
With the increasing attention being paid to
healthful diets, such nutritional information is
important. Ask the class who might be the
audience for Consumer Reports, the
magazine in which the initial study was
reported. Many people have an interest in
comparative shopping; this magazine presents
such data so that consumers may make more
informed purchasing decisions.)

What interesting questions about peanut butter
can be answered using these data?



A few of the questions that can be asked about
types of peanut butter guide students’ work in this
investigation, but many other questions are
possible. Here are a few questions that can be
addressed by analyzing this set of data:

® Is there a lot of salt in peanut butter?

e Is there much variability in quality ratings
among different kinds of peanut butter?

e What's the best buy if I am most interested in
quality?

e What's the best buy if I am most interested in
price?

® [ like Jif chunky peanut butter. How does it
stack up against the other peanut butters in
this study?

® What interesting questions about peanut butter
can’t be answered using these data?

Here a few questions that might be asked but
that cannot be addressed by analyzing this set of
data:

e Who eats peanut butter?

¢ What preferences for peanut butter do students
in our class have?

© Does peanut butter contain a high amount of
fat? Do different types differ widely in their fat
content? (Information on fat content is not
shown in the table. These questions might
make an interesting research topic, especially
with reduced-fat peanut butters now on the
market.)

¢ Which types shown in the table are sold in our
local grocery stores?

® If we conducted our own taste test, trying some
of the higher-rated peanut butters and some of
the lower-rated peanut butters, would our
results agree with these?

Use Transparencies 1.1C and D to work
through the development of how histograms can
be made. Some of these graphs are displayed in
the students’ edition so that students will have a
way to remember how a histogram is made. Ask
students to explain the relationship between these
three graphs.

® How is the interval-stacked line plot developed
from the shaded-intervals line plot?

On Transparencies 1.1C and D, a line plot is
shown first. Talk with students about how this
graph is related to the data about quality ratings
found in the table. What do they notice about (1)
the overall shape (e.g., where do the data cluster,
how are the data spread out, is the shape more
mounded or skewed); (2) how the data vary from
the minimum to the maximum data values and
what is the range; (3) where the mean or the
median might be located.

Next the distribution is shown divided into ten
intervals. From this, a grouped-data line plot is
created that shows the data stacked and ordered
in equal width intervals of 10. Ask students to
explain the relationship between these two
graphs. How is the grouped-data line plot
developed using the data shown in the line plot?

Data are fused or merged together to form
bars. Finally, the actual data values are removed
to focus on the shape of the histogram. Ask
students how this graph relates to the previous
grouped-data line plot. Tell students that this
graph is called a histogram.

Have the students work in pairs and go through
Problem 1.1. The problem will give students
opportunities to make more sense of the ideas
you introduced in the Launch. Students need this
chance to go back and work though the points
made earlier.

Students take more time and look at the detail of
histograms and how data are organized. They
should be able to work though the questions.

(Summarize

The main points about the structure of a
histogram should be discussed: how are data
organized once an interval width is chosen and
what happens to border data points—in which
interval is a border data point placed?

Investigation 1 Comparing Data Sets
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Mathematical Goal

® Compare sample distributions using measures of center (mean, median),
measures of variability (minimum and maximum values, range), and data
displays that group data (histograms)

h%

{ Launch )

Read the introduction up to Getting Ready. Then put up Transparency
1.1A. See the extended Launch for a discussion of a peanut butter taste test
that you may want to have your students do. Distribute Labsheet 1.1 and
have the students look at these data. Ask them to consider the questions in
the Getting Ready.

Problem 1.1 begins with an introduction to histograms by asking students
to apply their knowledge of data analysis to compare quality ratings for
natural and regular brands of peanut butters. The comparison helps them to
determine the category of peanut butter having an overall higher quality
rating. Use Transparencies 1.1C and D to work through the development of
how histograms can be made. Some graphs are in the students’ edition. Ask
students to explain the relationship between these three graphs.

¢ How is the interval stacked line plot developed from the shaded-intervals

line plot?

Ask students to think about what is alike or different in the two versions
of the data in the merged intervals plot and the histogram. Have students
work on the problem in pairs.

7 N
Materials

¢ Transparencies
1.1A-D

€ Labsheet 1.1
@ Graphing calculator

@ Computers and
statistical software
(optional)

Vocabulary
e distribution

{ Bxplore }

As you circulate, you may need to review strategies for making histograms
and locating specific data values.

(Summarize\/

The main points about the structure of a histogram should be discussed:
how are data organized once an interval width is chosen and what happens
to border data points—in which interval is a border data point placed?

—

{ Materials |
I & Student notebooks

& Overhead graphing
N calculator

Investigation 1 Comparing Data Sets 23



ACE Assignment Guide
for Problem 1.1

Core 1
Other Connections 27-28

Adapted For suggestions about adapting ACE
exercises, see the CMP Special Needs Handbook.
Connecting to Prior Units 27-28: Data About Us

Answers to Problem 1.1

A 1.

- 93 would be added to the interval 90 to 100:

Intervals 30 to 40 and 40 to 50 each have
6 data values.

- Smallest data value is 40;

largest data value is 49.

. In the interval of 50 to 60 because a border

point data value is moved up to the next
interval. Students may observe that the
data point 40 is in the 40 to 50 interval so it
makes sense to put 50 in the 50 to 60
interval.

. In the interval of 50 to 60 because 59 is still

less than 60, the start of the next interval.

- The typical rating is around 40 (between 30

and 50).

bl

69 would be added to the interval 60 to 70;
10 would be added to the interval 10 to 20;
57 would be added to the interval 50 to 60.

- Increase the height of the bar to show the

addition of one more data value; it really
doesn’t matter if the data values are
ordered but students may say that, with
ordered data, the data value would be
inserted in its correct location and the
result is that the height of the bar is
increased by 1 more unit.

- It has the same shape and the same

intervals and the same vertical axis labeled
in the same way. It does not show the
individual data values marked in the
Intervals; we cannot identify exact values
from the graph for data that are located in
each interval.

Samples and Populations

2. The vertical axis provides information
about frequency, that is, how many data
values occur, say, in the interval of
40 to 50.

Note: If the vertical axis is reported in
percents, then it provides information about
what percent of all the data values are
found, say, in the interval of 40 to 50.

3. As was noted in Question B, part (1),
93 would be added to 90 to 100; 69 would
be added to 60 to 70; 10 would be added to
10 to 20; 57 would be added to 50 to 60. The
heights of the bars would be increased
accordingly.

- The data vary from 11 to 83 quality points

and the range is 72 quality points which is
quite large given that the possible quality
points has a range of 100 points. There are
some high and low quality ratings that may be
outliers. The data cluster in the intervals of 20
to 50 quality points; the distribution is mound
shaped with a bit of a tail going out toward
the higher quality ratings. The median is 40
and the mean is 42.7391 quality points; the
mean is about 2 points greater than the
median that suggests that there are some
higher values influencing the value of

the mean.



. Using Histogréms

In this problem, you will consider quality ratings for the natural peanut
butters, which have no preservatives. By comparing histograms, you can
decide whether natural or regular peanut butters have hi gher quality ratings.

g

e
E
i

Getting Ready for Problem

This list summarizes how to examine and describe a data distribution.

® Read the data. Identify individual values, the minimum and maximum
data values, and the range.

@ Read between the data. 1dentify intervals where the data cluster or there
are gaps in the data.

@ Read beyond the data. Describe the shape of the distribution. Identify
statistics, such as the mean and median, and relate them to the shape of
the distribution.

Look back at the way you described the distribution of quality ratings in
Problem 1.1. Did you consider all the things mentioned above?

Problem | Using Histograms

A. 1. Make a histogram of the quality ratings for natural peanut butters.
Use 10-point interval widths.

2. Describe the distribution of quality ratings.

B. 1. The histogram in Problem 1.1 shows the quality ratings for the
regular peanut buiters. The interval width is 10 quality points. Make
anew histogram of the quality ratings for regular peanut butters.
This time, use interval widths of 5.

Regular Peanut Butter Quality Ratings

Use intervals of 5.
1 1 1 L L 1 1 1 1 1 1 L 1 L 1 1 L L 1 ) l . ‘
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Quality Rating

Count
QO =N WD U
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2. Make another histogram of the same data. Use interval widths of
either 2 or 15.

3. a. Compare the histogram from Problem 1.1 and the histograms
you made in parts (1) and (2). What is the same about the three
histograms? What is different?

b. What are the reasons for the differences in the
histograms?

¢. Would your decision about what is a typical quality
rating be affected by the histogram you used? Explain.

4. This rule of thumb can help you choose a good interval
width for a histogram:

If possible, use a width that gives 8-10 bars.

Using this rule of thumb, which of the three histograms
1s best for representing the distribution of quality ratings
for the regular peanut butters?

C. When the data sets you want to compare have different numbers of
entries, you can change the vertical axis to show the percent of all values
that lie in each interval. This is called a relative frequency histogram.

1. Make two new histograms like the one started below, one for natural

peanut butters and one for regular peanut butters. Because 1 out of
14 of the natural peanut butters has a quality rating between 80 and
90 points, the relative frequency for this interval is 7%.

Natural Peanut Butter Quality Ratings

> 60%
c
o 50%
: .
o 40% s BeCause 1 out of 14 of the natural
i - peanut butters has a quality rating
v 30% 7 between 80 and 90 points, the relative
-,,g 20% frequency for the interval is 7%. /
= S
o 10% S S . . e S L .
0% t + } } t f t I '
0 10 20 30 40 50 60 70 80 90

Quality Rating

2. Do natural peanut butters or regular peanut butters have higher
quality ratings? Use the histograms and other relevant information
to justify your choice.

ACE Homework starts on page 17.

100

Investigation 1 Comparing Data Sets
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\ Using Histograms

i,

%

)

Goal

¢ Compare sample distributions using measures
of center (mean, median), measures of
variability (range, percentiles), and data displays
that group data (histograms). '

In Problem 1.2, students explore using
histograms and whatever else they already know
about data analysis to compare the quality ratings
for natural and regular peanut butters.

Use the questions in the Getting Ready,
Transparency 1.2A, to help students look back at
their work with graphing data about quality
ratings for regular peanut butters from Problem
1.1. This also provides a review of how the data
vary from the least and greatest values, range,
outliers, mean, and median. The three sections are
organized so that students have strategies for
thinking about what it might mean when they are
asked to describe the distribution of data.

Read the data: Students first focus on the
individual data cases. The data vary from 11 to
83 quality points, the range is 72 quality points,
and there do not appear to be outliers.

Read between the data: Next, students focus on
groups of data. The data cluster in the interval of
about 20 to 50 quality ratings; if we draw a vertical
line on the graph on Transparency 1.2B at 50, then
26% of the regular peanut butter ratings would be
above this quality rating. Drawing a line at 40
places 52% above the quality rating of 40.

Read beyond the data: Finally, students look at
other ways to characterize the data. The
distribution is mound-shaped, with data clustered
in one main area. The median is 40 and the mean
is 42.7391 or about 43 points.

You can talk with the students about how
knowing these facts provides a description of the
distribution that lets them understand how the
data are related.

Launch

Problem 1.2 asks students to continue to explore
the structure of histograms. Its also questions
them to apply their knowledge of data analysis to
compare quality ratings for natural and regular
peanut butters and to draw conclusions about

which category of peanut butter has an overall
higher quality rating. Make sure students
understand the two parts of the task.

Before students explore Question B, you may
want to ask them if they could describe a process
for making a histogram that displays data grouped
in intervals of 5 (not 10 as was done earlier). Use
quality ratings for regular peanut butter. These
data are shown below in order from smallest
to largest.

11, 23,23, 26, 29, 31, 31, 33, 34, 34, 35, 40, 40, 43,
45,46, 49, 54, 54, 60,76, 83, 83

Consider what it means to group data in
intervals of 5 quality points.

Suggested Questions (Use Transparency 1.2B)
e What would be the first interval? (10-15)

® What data values would be in the interval of
1010152 (11)

& What data values would be in the interval of
15 to 20? (none)

e What data values would be in the interval of
2010 257 (23,23)

Show students how to make a frequency table:

Frequency Table

Frequency | Number of

" Interval What Data? Data Values
10-15 11 1
15-20 0
20-25 23,23 2
25-30 26, 29 2
30-35 31, 31, 33, 34, 34 5
35-40 35 1
40-45 40, 40, 43 3
45-50 45, 46, 49 3
50-55 54, 54 2
55-60 0
60-65 60 1
65-70 0
70-75 0
75-80 76 1
80-85 83, 83 2

Investigation 1 Comparing Data Sets
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The question of where to locate the quality
rating of 35 needs to be addressed (i.e., in which
interval). Remind students that we are making a
graph that is built using a number line.

In a line plot, the data value would be marked
at 35. In a histogram that displays data values
grouped in intervals, we need to know what
convention is used to decide which of the two
intervals that are possible (30 to 35 or 35 to 40) is
the one to choose. We choose 35 to 40.

In the interval of 30 to 35, all data values that
are 30 = data value < 35 are included.

In the interval of 35 to 40, all data values that
are 35 = data value < 40 are included.

The data value, 35, is placed in the 35 to
40 interval.

When students get to B they can continue to fill
in the chart (Transparency 1.2B). Ask students to
relate the frequency table to the structure of their
histogram. (Figure 1)

Have students work in pairs.

As you circulate, you may need to help the
students prepare different histograms about the
data for quality ratings for regular peanut butters.
You also may need to help students review the
distinction between using a frequency scale that is
reported as counts and one that is reported as
relative frequencies (percents).

(Summarlz' e

Have pairs of students report their findings. Ask
for justification for the conclusions they reach.

Use the information reported to review the
statistics of the mean, the median, and the range.

Natural vs. Regular Peanut Butter

,"Nat'lijrtala . Regular
: Pean,uti_B,utte!t’s‘ ‘Peanut Butters
Mean 61.2 42.7
‘Median 61.5 40
‘Range 34 to 89 11 to 83

Involve students in a discussion about what
information they can see with each graph and how
the graph helps or hinders making comparisons.
With histograms, the shape of the data may be
discussed; including the range and any clusters,
gaps, peaks, and tails (or skewness).

Ask students to think about other questions or
comparisons that might be interesting to
investigate with a different analysis of the data.

Review median and the mean as two ways to
summarize data. The median as a value is
considered to be more stable than the mean; it
always marks the midpoint in a distribution with
the same number of data values occurring before
and after the median. Review the idea that if the
mean is greater than the median, there are some
unusually high values in the data; if the mean is
less than the median, there are some unusually
low values in the data.

Spend time distinguishing between counts as
frequencies and percents as frequencies. Consider
the reason for using relative frequencies: when
two data sets have unequal numbers of values,
then making distributions using relative
frequencies permits comparing the data sets as
though they were equal in numbers of values.

Figure 1 Regular Peanut Butter
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At a Glance

p \ Using Histograms

"\;"Mathematical Goal

e

PACING 1 day

e Compare samples using measures of center (mean, median), measures of
variability (range, percentiles), and data displays that group data
(histograms)

fﬂmwlmﬂmiﬂ" y

{ Launch }

Discuss the questions in the Getting Ready. Then move to working on
Problem 1.2.

Ask students if they could describe a process for making a histogram that
displays data grouped in intervals of 5. Use quality ratings for regular
peanut butter.

& What would be the first interval?

® What numbers would be in the interval of 10 to 15?
© What numbers would be in the interval of 15 to 20?
® What numbers would be in the interval of 20 to 25?

Show students how to make a frequency table. See the extended Launch
for table and discussion. Continue with the students to fill in the chart. Then
display the histogram, asking students to relate the frequency table to the
structure of the histogram. Have students work on the problem in pairs.

Materials

@ Transparencies
1.2A-C

® |absheet 1.1
# Graphing calculator
® Grid paper

{ Explore )}

As you circulate, you may need to review strategies for finding the median,
mean, and range. You also may need to help students review the distinction
between using a frequency scale that is reported as counts and one that is
reported as relative frequencies (percents).

(Summarize)

Have pairs of students report and justify their findings and conclusions. Use
the information reported to review the statistics of the mean, the median,
and the range. Discuss with students the information they see with each
graph and how each type of graph helps or hinders making comparisons.
Ask students to think of other questions or comparisons interesting to
investigate using a different analysis of the data. Review median and mean
as two ways to summarize data. Spend time distinguishing between counts
and percents as frequencies, and discuss the reason for using relative
frequencies.

' Materials

¢ Student notebooks

¢ Overhead graphing
calculator

Investigation 1 Comparing Data Sets

27



ACE Assignment Guide
for Problem 1.2

Core 2-6, 29
Other unassigned choices from previous problems

¢. It’s easier to see what is “typical” if the
histogram is mound-shaped or has a
clear cluster of data values. You can see
what is typical from all of the graphs
except the 2-interval graph. The

Adapted For suggestions about adapting 10-interval graI’)h. gives both the overall
Exercises 3-6 and other ACE exercises, see the shape and precision. We might choose a
CMP Special Needs Handbook. lower “typical” value for the 5-interval

graph because the shape is less clear. We
might select a wider interval, 30-45, for

Answers to Problem 1.2 what is “typical” of the 15-interval graph.
A. 1. (Figure 2) 4. The histogram with an interval of 10 is the
2. The distribution of natural peanut butters best choice using this rule of thumb.
shows the quality ratings between 34 and C. 1. (Figures 6 and 7, page 30)

89 and a range of 55 points, with no gaps
and a cluster between 50 and 70 (more
falling between 60 and 70 than 50 and 60).
64% of the data have 60 or higher quality
ratings.

2. In comparing the two kinds of peanut
butters, it looks like natural peanut butters
have higher ratings overall; these data are
clustered around 50-70 while the regular
data are clustered around 30-50.

- (Figure 3 next page)

- (Figures 4 and 5, next page)

w N -

- a. They all have similar range, mean, and
median. However, the larger the interval
width, the less precision there is—for
example, where clusters and gaps occur.

b. The larger interval widths group together
more data values than smaller interval
widths. This gives us less information
about the exact data values. The smallest
mterval widths group very few data
values together, which may make overall
patterns more difficult to see.

Figure 2 Natural Peanut Butter
10

Count
w

[0] 10 20 30 40 50 60 70 80 90
Quality Rating

28 Samples and Populations



Regular Peanut Butters
6
4
F.)
c
=3
G)
V)
2 . -
- L = , | i 1 I T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Quality Rating
Figure 4
Regular Peanut Butters
4
F=]
52
0
U

0 4 8 12 16 20

Quality Rating

Figure 5

Regular Peanut Butters

0] 15 30

45 60
Quality Rating

Investigation 1 Comparing Data Sets
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Figure 6
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Topic 10: Misleading Data Displays

-------------------------------------------------------------------------------------------------------------------------

for use before Data Distributions @ WS\ EY il 1]

A graph can sometimes give a misleading picture of the data.

A. Use the bar graph below to answer parts (1) - (5).

100
S 9
wv
&

g 80

g

< 70
60

Test A Test B Test C

1. Which test has an average score that appears to be twice as high
as Test A?

2. What is the actual difference between Tests A, B, and C?
3. What makes this graph misleading? How should it be corrected?
4. Make a table of tests and average scores.
5. Draw a new bar graph for the data that is not misleading.
B. Fernando's Grille wants to attract new "
customers. They hire Alan's Ads to help with E’ 32
the campaign. Alan and his staff pass out flyers O )8
one day each week for a month. Alan draws the 5
graph to show the results of the flyer campaign. % 24
1. What appears to happen as the number of o
2 20
flyers sent doubles? =
=
2. What actually happens as the number of z 50 100 200
flyers sent doubles? Number of Flyers Sent

3. Why would Alan want to use this graph?

4. What should be changed to make the graph more accurately reflect
the data?




Exercises

1. Madison makes the graph below to show the number of text messages
she sends during one week.

wi

>

> 310

%’ 150 |- e
s 70 '
[t

5 30 |t @
© :

= .

E 10 |-

5 ;

3 )

M Tu W Th F Sa Su

a. Why is Madison's graph misleading?

b. Why would Madison want to make her graph misleading?

¢. Make a table of days and cumulative number of text messages.

d. Draw a new graph for the data that is not misleading.

2. Nicolo surveyed his classmates to determine what the new school color
should be. The table shows the results.

a. How can Nicolo make it seem that blue is twice as popular
as green?

b. How can Nicolo make it seem that blue is four times as popular as green?



.

e
' Topic 10: Misleading Data Displays

Mathematical Goals

At a Glance

PACING 1 day

e Explain how misleading representations affect interpretations and
conclusions about data.

( Guided Instruction:}

To introduce the topic, discuss the characteristics of a bar graph. Ask:
e Why do you use a bar graph? (to compare amounts)

¢ Why is it easier to compare quantities with a bar graph than in a table?
(Bar graphs are visual and can be interpreted quickly.)

e What is one of the first things you notice about a bar graph? (the height
of the bars)

e When one bar represents an amount of 40 and the bar next to it
represents an amount of 80, how do you expect to see this reflected in the
graph? (The bar of 80 should be twice as high as the bar of 40.)

e If one bar is twice as wide as the next bar, what would you think about
the data being presented? (The wider bar has greater importance.)

Once you are satisfied that the students understand bar graphs, move
onto the characteristics of a line graph. Ask:

e Why do you use a line graph? (to show changes over time)

e Why is it easier to see changes over time with line graph than in a table?
(Line graphs are visual quickly show upward or downward trends.)

To summarize, ask:

¢ How does the data compare in a graph that has been scaled properly
with one that has not? (The data is the same.)

e Then why is it so important to scale properly? (The impressions given
by the properly-scaled and the improperly-scaled graphs are different.)

¢ When would someone choose an inappropriate scale? (to influence the
person using the graph)




ACE Assignment Guide for
Topic 10
Core 1-2

Answers to Topic 10

Problem 10.1 Bxercises
A. 1. Test C. 1. a. Madison's graph does not use a consistent
2.At0B:10,Ato C:15,Bto C: 5 scale on the y-axis.
3. The values on the y-axis begin at 60, with no b. Answers may vary. Sample: Madison wants
indication that the values from 0 to 60 have to prove to her parents that the number of

been skipped. Fext messages is constant rather than
_ increasing per day.

4. =
Scors | Cumulative
A 75' ‘ oo Text
| Messages
B 85 10
C 90 | Tu 20
W
> 100 =
Th 50
o F 70
S
v
- Sa 110
o
o Su 150
Q
>
<
4
160
[ ]
Test A  TestB  TestC . 140
[
B. 1. The number of new diners appears to g 120
quadruple. o ®
2. The number of new diners increases by 2. E 100
3. Alan wants to prove to Fernando’s Grille i 80
that his flyer campaign is a attracting a lot _g ®
of new diners. & 60
4. The scale on the y-axis needs to begin at 0, E @
and the bars should be the same width. S 40
®
20 L
)

M Tu W Th F Sa Su

2. a. Nicolo could use a y-axis that begins at 6
and has increments of one vote.
b. Nicolo could use one square unit for green,
and then increase each dimension of the
square to make four square units for blue.



Class

Date

Name
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Score

Test C

Test B

Labsheet 10.1

Test A

21035 abelany
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Lab

Date

Class

sheet 10ACE Exercise 1

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Cumulative Text Messages
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Topic 6: Misleading Graphs

.........................................................................................................................

for use before Samples and Populations @I\ EL 0 ]

When making graphs, choose an appropriate scale divided into equal
intervals that fit the data being presented. A scale that is too widespread or
too narrow can give the reader a false visual impression. Graphs that use
those techniques are misleading graphs.

o ‘Problem

A. Use the bar graph below to answer parts (1)-(6).
Little League Results

30

e

Number of Games Won

s

Bears Badgers Tigers Panthers

Teams

1. Which team appears to have won twice as many games as the
Panthers have won?

2. Find the difference in the number of wins between the two teams of
part (1).

e

g@ 3. What do you notice about the vertical scale of the bar graph?

% 4. Make a table of teams and wins.

§§? 5. Draw a bar graph from your table of values using a vertical scale
. starting at a zero.

. 6. Which graph better represents the data? Explain.

B. A break symbol is an insertion at the beginning of a scale to indicate
that the scale does not begin at zero.

1. How does a break symbol help you draw a graph?
2. Can a graph with a break symbol be misleading?

C. Kevin states that a graph is misleading if the scale does not begin at
zero. Do you agree or disagree? Explain.




Exercises
1. The bar graph shows the results of a survey taken at Brookfield Middle

School.
Favorite Subject

2

c 70

E

&H 60

Yo

o

5 50

0

g 40

Z

30 -
Math Social Science

Studies
Subject

a. Which subject appears to be twice as popular as science?
b. How is the graph misleading?

¢. How can you change the graph so that it is not misleading?

2. Use the table below to answer parts (a)—(d).

Company Growth Since Onset of T
- — : Jan “Feb. Mar_

Number of
New Clients

35 38 | 40 42 | 43 | 44

a. Make a line graph giving the impression that there have been many
new clients since the television ad first aired.

b. Make a line graph that indicates a small increase in the number of
clients.

¢. Which graph more fairly represents the data?

d. Why would someone want to exaggerate the number of new
clients?



# - ) ; At a Glance
Topic 6: Misleading Graphs N -

Mathematical Goals

* Explain how misleading representations affect interpretations and
conclusions about data.

.

( Guided Instruction} —

Vocabulary
@ misleading graphs
e break symbol

To introduce the topic, discuss the characteristics of a bar graph. Ask:
¢ Why do you use a bar graph? (to compare amounts)
® What information is placed on the horizontal axis? (the categories)
® What information is placed on the vertical axis? (the amounts) Materials

. . . . ® |labsheet 6.1
® How would you describe the intervals on the vertical axis?

(The intervals are equal in quantity and in height.) ° Ei::g?:tZSACE
® Why is it easier to compare quantities with a bar graph than in a table?

(Bar graphs are visual and can be interpreted quickly.)
Review the characteristics of a line graph. Ask:
¢ Why do you use a line graph? (to show changes over time)
¢ What information is placed on the horizontal axis? (measures of time)
¢ What information is placed on the vertical axis? (the amounts)

e How would you describe the intervals on the vertical axis?
(The intervals are equal in quantity and in height.)

® Why is it easier to see changes over time with a line graph than in a
table? (Line graphs are visual and quickly show upward or
downward trends.)

Summarize by asking:

e How does the data compare in a graph that has been scaled properly
with one that has been scaled improperly? (The data is the same.)

¢ Then why is it so important to scale properly? (The impressions given
by the properly-scaled and the improperly-scaled graphs are
entirely different.)

¢ When would someone choose an inappropriate scale? (to influence the
person using the graph)

You will find additional work on graphing data in the Grade 7 unit
Data Distributions. \\ "




ACE Assignment Guide
for Topic 6

Core 1-2

Answers to Topic 6

Problem 6.1 Exercises
A. 1. the Bears 1. a. social studies
2.1 A b. The vertical scale starts at 30.
3. The scale goes from 20-30; it does not ¢. Change the vertical scale to start at zero.

start at zero. 2. a. Answers may vary. Sample:

4.

_Team | Wins .
Bears 22 43
Badgers 28 ,

E 4

Tigers 24 E "
Panthers | 21 SN

% 38

5. g 37
36

35

Jan  Feb March Apr  May June

Number of Games Won

b. Answers fnay vary. Sample:

45

6. The graph of part (5) better represents the
data because the height of each bar is
appropriate for its value. A visual
comparison of the teams is accurate and
not distorted.

40

Number of New Clients

35

B. 1. You can skip small numbers when the data

represents large numbers. 303
2. When there is a break in the graph, the Jan  Feb March Apr May June
area of the bars is not proportional to .
S

. the second graph
the values.
d. Answers may vary. Sample: A salesman

might want to show that he is doing a
good job by showing a large increase in
new clients.

C. Answers may vary. Sample: A graph is
musleading when a scale does not begin at
zero.
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Name Date Class

Labsheet 6.1 [ Topic 6 ]

---------------------------------------------------------------------------------------------------------------------

‘Wins

Bears

Badgers

Tigers

Panthers

281
26

22
20|
16 |-
14 |-

Number of Games Won

Bears Badgers Tigers Panthers
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Labsheet 6ACE Exercise 2

Il
T

Jan Feb Mar Apr May June

2. a.
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Name Date Class

Skill: Mean, Median, and Mode

----------------------------------------------------------------------------------------------------------------------

Data About Us

For Exercises 1-3, use the table. Active Volcanoes

1. What is the mean height of the active S iName Height Above
volcanoes listed to the nearest foot? s : Sea Level (ft)

Cameroon Mt. 13,354

) . ) _ Mount Erebus 12,450

2. Vwolllcz: nlz :Sl; ;f{l:(;l‘;an height of the active Asama 8,300

Gerde 9,705

Sarychev 5,115

3. What is the mode of the heights of the Ometepe >, 106

active volcanoes listed? Fogo 9,300

Mt. Hood 11,245

Lascar 19,652

The sum of the heights of all the students in a class is 1,472 in.
4. The mean height is 5 ft 4 in. How many students are in the class? (1ft =121n.)

5. The median height is 5 ft 2 in. How many students are 5 ft 2 in. or taller?
How many are shorter?

The number of pages read (to the nearest multiple of 50) by the students in
history class last week are shown in the tally table.

Pagésj, 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750
Tally | i HH | HH LTI I | | !

6. Find the mean, the median, and the mode of the data.

7. Arxe there any outliers in this set of data.

8. Do any outliers raise or lower the mean?

9. Would you use the mean, median, or mode to most accurately reflect the
typical number of pages read by a student? Explain.

124
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Name

Date Class

Skill: Stem-and-Leaf Plots

----------------------------------------------------------------------------------------------------------------------

The stem-and-leaf plot at the right shows the number
of baskets scored by one of ten intramural teams

last season.

1.

How many data items are there?

2. What is the least measurement given?

3. What is the greatest measurement given?

Investigation 2

Data About Us

5|269
6loas
s
8las
Key: 8 |4 rQe’ans 84

4. In how many games did the team score less than 70 baskets?

For Exercises 5-11, use the stem-and-leaf plot below.

5. What is the age of the youngest grandparent?

10.

1.

120

. What is the age of the oldest grandparent?

. How many grandparents are 79 years old?

. How many grandparents are older than 74?

. How does the data vary?

What is the median?

What is the mode?

Ages of Grandparents

stem |leaf

7 |0123499

9 o225
Key: 7 | 0 means 70

"paniasal sjyBis [y [0 @4ual uosinag so Buiysijgnd “3u] ‘uoyoanp3 uosIDag @
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Name Date Class

Addltlonal Practice

------------------------------------------------------------------------------------------------

1. The members of the drama club sold candy bars to help raise money for the
school’s next play. The stem-and-leaf plot below shows how many candy bars
each member of the drama club sold.

Candy Bars Sold by Drama Club

1 011123569
(111147
2348
[149 .
23558

wvioB \.‘u,N_.

Key: 3| 2 means 32 candy bars :

a. How many students are in the drama club?

b. How many students sold 25 or more candy bars?

¢. How do the numbers of candy bars sold by each student vary?
d. What is the typical number of candy bars sold by each student?

2. Earl rolls 6 six-sided number cubes and finds the sum of the numbers rolled.

a. What are the least and greatest sums Earl can roll? Explain.
b. What do your answers for part (a) tell you about the sums Earl can roll?

c. Earl rolled the number cubes several times and recorded each sum. Here
are Earl’s results:

27,21,17,18,21,18,25,32,8,19,21,20,26,21,11,23,33,19,9,12, 17
Make a stem-and-leaf plot to display Earl’s data.

d. Using your stem plot, find the typical sum rolled. Use the median and
range to explain your reasoning.

Investigation 2

----------------------

Data About Us

117



Name Date Class

Skill; Line Plots

----------------------------------------------------------------------------------------------------------------------

Data About Us

Ms. Makita made a line plot to show the scores her students got on a test. At the
right is Ms. Makita’s line plot.

1. What does each data item or X represent? Test Scores
b 4 X
X X X X
2. How many more students scored 75 than scored 957 X X X X b 4
X X X x X X
X X X x X x
3. How many students scored over 85? ’,‘ ’.‘ ’,‘ ’,‘ ’,‘ ’,(
I I I I 1 T
' 75 80 85 90 95 100
4. What scores did the same number of students get?
For Exercises 5-8, use the line plot at the right. Time Spent Doing
5. What information is displayed in the line plot? Homework.Last Night
(min)
X
X X
X X X X
6. How many students spent time doing homework X x X X X
last night? X x x x x X
) X X X X x X
1 1 1 1 1 1
15 20 25 30 35 40

7. How many students spent at least half an hour on
homework?

8. How did the time spent on homework last night vary?

9. A kennelis boarding dogs that weigh the following amounts (in pounds).

5 62 43 48 12 17 29 74
8 15 4 11 15 26 63

a. How do the dogs’ weights vary?

b. How many of the dogs weigh under 50 pounds?

116
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Name Date Class

Additional Practice (continued)

-------------------------------------------------------------------------------------------------

3. Taryn and Travis work in the student store at their school. They made the
coordinate graph below to show the total sales each day for three weeks. There
are three points corresponding to each weekday because Taryn and Travis
recorded their data for the three weeks on a one-week graph.

Fri
Wed - 'Y & @& —

Tue

Day of the Week

Mon ®

30 35 40 45 50 55 60 65 70 75
Sales in Dollars

a. What were the total sales on Tuesdays for the three weeks Taryn and Travis
collected their data?

b. Which day of the week seems to be the best for sales at the student store?
Explain your reasoning.

¢. Which day of the week varies the most for total sales? Explain.

d. How do the sales for the entire three-week period vary?

e. What is the median of the total sales for Fridays? What is the median of the
total sales for the three weeks Taryn and Travis collected data?

f. Describe the pattern of sales during a typical week at the student store.

118

Investigation 2

---------------------

Data About Us
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Name Date Class

Additional Practice (continved)

----------------------------------------------------------------------------------------------------------------------

Data About Us

4. Emily rolled two four-sided number cubes 12 times and computed the sum for
each roll. She recorded the results as ordered pairs. The first coordinate is the
number of the roll, and the second coordinate is the sum for that roll. For
example, (9,2) means that on her ninth roll Emily rolled a sum of two. The
results of Emily’s rolls were: (1, 7), (2, 8), (3, 3), (4,4), (5,6), (6,3),(7,5), (8,6),
(9,2),(10,4), (11,5), (12,5). '

a. Make a coordinate graph of Emily’s data. Use the horizontal axis for the
number of the roll and the vertical axis for the result.

b. What is the mode of the sums of Emily’s rolls? Explain.

¢. How do the sums vary?

d. What is the median of the sums? Explain.

e. Does the coordinate graph you made in part (a) show a pattern in Emily’s
number-cube rolls? Explain.

For Exercises 5-7, use the stem-and-leaf plot below.

Students’ Foot Lengths

210000111 2233444556778
«73 O 2 . » = o <

5. How many students are in the class?

A.3 B. 12 C. 30 D. 33
6. How do the foot lengths for this class vary?
F.1to3 G. 7to2 H. 17t032 J. 20t0 28
7. What is the median foot length for this class?
A. 2 B. 20 C. 22 D. 245

119



Name Date Class

Skill: Histograms

----------------------------------------------------------------------------------------------------------------------

Samples and Populations

1. Would the data below be better displayed on a histogram with 3-minute
intervals or 5-minute intervals? Explain.

Time to Walk to School

Time(min) | 1| 2|3 4|5|6| 7| 8| 9|10]11]12|13]14]15
Tally Ipmepmpmyprgn ] |

2. Make a histogram for the time it takes the group of students in Exercise 1 to
walk to school.

3. Make a histogram for the data. Use the intervals in the table.

Hours Spent Doing Homework

Number of Hours | Frequency

1-1.75 1
2-2.75
3-375
4-475
5-5.75
6-6.75
7-T1.75
8-8.75

N W oo NN

176
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Jsing an Area Model

Each turn in the games of chance in the last Investigation involved two
actions. For example, in the spinner game, you spun the pointer twice and
then determined the outcome. You determined the theoretical probabilities
of these games using a variety of strategies. ‘

In this Investigation, you will learn how to use an area model to analyze
probability situations that involve more than one action on a turn. You can

analyze games such as the Red and Blue game in Problem 1.2 using an
area model.

Bucket 1 contains three marbles—one red and two greens. Bucket 2
contains four marbles—one red, one blue, one green, and one yellow.

Bucket 1 Bucket 2

e Draw a square on grid paper. Suppose the square has an area of
1 square unit. We use the square to represent a probability of 1.

Bucket 2

Bucket 1

What Do You Expect?



e The first bucket has three equally likely choices: red, green, and the
other green. Divide the square into three sections with equal areas. The
areas of the sections represent the probabilities of the three choices.
Label the sections.

Bucket 1
o

e For the second action of choosing a marble from Bucket 2, subdivide
the diagram to represent the probabilities of the equally likely choices:
red, blue, green, and yellow. Label these new Bucket 2 sections.

Bucket 2
R B G Y

R
%
~ @G
v
3
m

G

e Each subregion formed represents one of the outcomes: RR, RB, RG,
RY, GR, GB, GG, and GY.
Bucket 2

R B G Y

R|RR | RB | RG|RY

GR | GB | GG | GY

Bucket 1
o

G| GR|GB |GG |GY

e The area of each subregion represents the probability for each outcome.

What is the probability of choosing an RR? RB? RG? RY? GR? GB? GG?
GY?YY?

What is the probability of choosing a red from either bucket?

Investigation 2 Analyzing Situations Using an Area Model 21



Today!l .. Making Purple
Rain
- or Shinel

Memory Challenge
Match/No-Match

A popular game at a school carnival is a spinner game called

Making Purple. To play the game, a player spins the pointer of each spinner
below once. Suppose a player gets red on one spinner and blue on the other
spinner. The player wins, because red and blue together make purple.

Spinner A Spinner B

22 What Do You Expect?



Area Models and Probability

A. Play the Making Purple game several times. Record the results of
each turn. Based on your results, what is the experimental probability
that a player will “make purple” on a turn?

B. Use an area model to determine the theoretical probability that a
player will make purple on a turn.

C. How does the experimental probability of making purple compare
with the theoretical probability of making purple?

D. The cost to play the game is $2. The winner gets $6 for making
purple. Suppose 36 people play the game.

1. How much money will the school take in from this game?

2. How much money do you expect the school to pay out in prizes?

3. How much profit do you expect the school to make from this
game?

ACE Homework starts on page 27.
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Making Purple

Goal

e Use an area model to analyze the theoretical
probabilities for two-stage outcomes

This problem involves spinning two spinners that
are subdivided into sections labeled with different
color names. If one spinner comes up red and the
other blue, then the color purple is made and the
player is a winner. An area model is used to analyze
the theoretical probability for the situation.

( Launch ? )

Demonstrate how to analyze a two-stage outcome
using an area model. The student edition uses
Problem 1.2 to demonstrate the method.

Alternatively, you could first play the Making
Purple game to determine experimental
probabilities and then, with the whole class,
demonstrate how to determine theoretical
probabilities using an area model.

Describe the Making Purple game to the class.
Demonstrate one or two turns on the two spinners
using Transparency 2.1B, if possible.

Suggested Question Ask:

® Do you think purple and notpurple are
equally likely outcomes?

Most students will intuitively know that the two
outcomes are not equally likely but they may not
be sure how to find the probability of making
purple. Some may think that the probability of
making purple is % + % because one spinner is
divided into thirds and the other into sixths.
Others may offer other suggestions. Again, don’t
confirm or refute their conjectures. These ideas
will be revisited in the summary.

Let students work in pairs.

( BExplore %1

Circulate as pairs work, assisting those who are

having trouble analyzing this two-stage game. The
problem asks many questions similar to those asked
in Investigation 1. Revisiting these questions gives
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you a chance to help students who are still
struggling with these ideas.

Suggested Questions Some students may need
help in labeling and interpreting the area model.
Rather than show them again, ask them some
questions.
e For spinner A, what are the probabilities of
getting each color? (% for blue, yellow, and
green and % for red.)

e How can you represent this on the square?
(Divide the square into six equal regions.)

e Label each of the regions green, blue, red, or
yellow.

Note that students can subdivide the square
starting from the left side or the top side. It makes
no difference, but for ease in comparing student
work in the summary, encourage the students to
start with the left side of the square.

e [or spinner B, what are the probabilities of
getting each color? (%)

e How can you represent this on the square?
(Subdivide the square into three equal parts
starting with the top side of the square.)

e How many regions do you have? (18)

e What does each region represent? (The results
of two spins.)

e [abel each region with the outcome it
represents. { RB, RY, etc.)

e Which regions represent purple? (Those
labeled RB or BR.)

e What is the probability of getting purple?
e What are some other probabilities for this
game?

Going Further
For those who finish early, ask:

e What if you have a choice of spinning each
spinner once or of spinning one spinner twice?
Is the probability of getting purple still the
same? Explain.



@ummarize 5&1 Check for Understanding

You could display two sets of spinners like those
below and ask students to decide which set is
more likely to make purple. In this instance, the
two sets have the same probability of making

Begin with Question A. Elicit students’ strategies
for finding the experimental probabilities for
making purple. To find the experimental
probabilities, students analyze their data, count
the number of times purple was made, and write a
ratio that compares this amount to the total

number of trials. Set 1

Before discussing th.e theoretical probabilities, d red blue
ask what other strategies could be used to
determine the outcomes. Some students may try &
to use a list. Some may try a tree.

Call on one or two students to demonstrate blue green | yellow
how they found the theoretical probabilities.

Compare these with the experimental
probabilities.

Discuss Question D. Suggest a number of set2
players other than 36. Ask the class to answer the d red blue
questions in Question D using this number. Or, ,
have each group pick a different number and then ®
answer the questions. \_/ \
green . blue | yellow
® Compare your answers using this new number
of players to the answers you got for 36 players.

For example, suppose 72 players played the
game. The school still makes a profit, but it is
larger, $48 rather than $24. The school can expect
to make about $0.67 on average for each player.
This is the same no matter how many players play
the game.

purple, namely %.

NIIZAMLY
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At a Glance

Making Purple

“Mathematical Goal

PACING 1 day

® Use an area model to analyze the theoretical probabilities for two-stage
outcomes

J

( Launch )

Demonstrate how to analyze a two-stage outcome using an area model.
Alternatively, play the Making Purple game to determine experimental
probabilities and then demonstrate how to determine theoretical
probabilities using the area model:

Describe the Making Purple game to the class. Demonstrate one or two
turns on the two spinners. Ask:

® Do you think purple and not purple are equally likely outcomes?

Let students work in pairs.

Gaterials \

® Transparency 2.1A
® Transparency 2.1B

Vocabulary

@ area model

o J

| Explore )

As pairs work, assist those who are having trouble analyzing this two-stage
game.

Some students may need help in labeling and interpreting the area
model. Ask questions about the model.

e For spinner A, what are the probabilities of getting each color?

® How can you represent this on the square?

As a challenge for those who finish early, consider the following question.

© What if you have a choice of spinning each spinner once or of spinning
one spinner twice? Is the probability of getting purple still the same?
Explain.

Qaterials \
® Labsheet 2.1

® Bobby pins or paper
clips

- /

(Summarize )

Begin with Question A. Elicit students’ strategies for finding the
experimental probabilities for making purple.

Before discussing the theoretical probabilities, ask what other strategies
could be used to determine the outcomes. Compare the theoretical
probabilities to the experimental probabilities.

Discuss Question D. Suggest a number of players other than 36. Ask the
class to answer the questions in Question D using this number.

e Compare your answers using this new number of players to the answers
you got for 36 players.

Investigation 2 Analyzing Situations Using an Area Model

/Materials \
@

Student notebooks

- )

continued on next page

41



(Summarize)
continued

Check for Understanding

You could display two sets of spinners like those on page 39 of the
Teacher’s Guide and ask students to decide which set is more likely to
make purple. In this instance, the two sets have the same probability of

making purple, namely %.

tor

ACE Assignment Guide pmrmmn
for Problem 2.1
Core 2,3 k

Other Applications 1; Connections 13, 14;
Extensions 25

Adapted For suggestions about adapting ACE
exercises, see the CMP Special Needs Handbook.
Connecting to Prior Units Exercise 13: Data About
Us; Exercise 14: Accentuate the Negative

Answers to Problem 2.1

A. Answers will vary. Some may be close to 14_8
or 2.
9
B. The diagram below is a correct area model.
The shaded portions represent the ways to get

purple with the two spinners. P(purple) = %.

Spinner 2
Green Red Blue

Red

Red

Red

Spinner 1

Green

Blue

Yellow
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C. They are not necessarily the same. However,
they may be close to each other due to the
number of times the game was played.

D. 1. The school will take in $72 from this game.

2. The school would expect to pay $48 for
prizes.

3. The school would expect to make $24 from
this game.
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Kenisha is designing a game involving paths through the woods that lead
to caves. Before the game is played the player chooses either Cave A or
Cave B. Next, the player starts at the beginning and chooses a path at
random at each fork. If the player lands in the cave that was chosen in the
beginning, he or she wins a prize.

Getting Ready for Problem

¢ Are you more likely to end in Cave A or in Cave B? Why?

The 18 students in Sarah’s class design an experiment to find the likelihood
of ending in Cave A or in Cave B. For each trial, they trace the path
beginning at Start, and use a number cube to make the choice of direction
whenever there is a split in the path.

¢ Is this a good way to find the experimental probability of the game?
Explain.

e Are there other ways to make choices at a split in the path? Explain.

What Do You Expect?



4 7 Problem :

i

Using an Area Model

A. Carry out the experiment to simulate the 18 students playing the
game and note the cave where each student ends.

B. What is the experimental probability of landing in Cave A? Of
landing in Cave B?

C. Miguel draws this diagram to help him find the theoretical
probabilities of ending in Cave A or in Cave B.

Upper Path

Middle Path

Lower Path

1. Explain what Miguel has done so far. Does this look reasonable?

2. Complete an area model] to find the theoretical probabilities of
ending in Cave A or Cave B. Show your work.

D. How are your experimental probabilities from Question A related to
the theoretical probabilities?

E. Kenisha designs a new version of the game. It has a different
arrangement of paths leading to Caves A and B. She makes the area
model below to analyze the probabilities of ending in each cave.

1. Create a path game that fits the model.
2. Find the probability for each outcome.

ACE Homework starts on page 27.

Investigation 2 Analyzing Situations Using an Area Model 25



6. Kenisha designs another version of the game in Problem 2.2. The new
version has a different arrangement of paths leading into
Caves A and B. She makes an area model to analyze the probabilities
of landing in each cave.

For Kenisha’s new version, what is the probability that a player will
end in Cave A? In Cave B?

7. Multiple Choice Choose the map that the area model in Exercise 6
could represent.

A.

30 What Do You Expect?



Answers

Investigation

ACE
Assignment Choices

Problem 2.1

Core 2,3
Other Applications 1; Connections 13,14;
Extensions 25

Solutions for All Leamers

Problem 2.2

Core 4-7

Other Connections 15-22, Extensions 26;
unassigned choices from previous problems

Problem 2.3

Core 8-11

Other Applications 12; Connections 23, 24;
Extensions 27, 28; unassigned choices from
previous problems

Adapted For suggestions about adapting
Exercise 23 and other ACE exercises, see the
CMP Special Needs Handbook.

Connecting to Prior Units 13, 21: Data About Us;
14: Accentuate the Negative

Applications

1. Deion should score 7 (or 14) points when the
spinners make purple and Bonita should score
2 (or 4,if Deion scores 14) points when the
spinners do not make purple. This is because

Deion has a % = % chance of making purple
and Bonita has a %—% = % chance of not making

purple. For example, if the spinners were spun
54 times, Deion would get purple 12 times,
scoring 12 X 7 points in the long run, which
equals 84 points; Bonita would not get purple
42 times, scoring 42 X 2 points in the long
run, which equals 84 points.

2. a. one red, one white, and one blue

b. one red, one white, one blue and one green

. a.

Red White Blue Green

2 _1
12 76
Packs of gum
3 grape 1 strawberry
wv
Q
§ 3 neon-yellow
5
£
3 2 hot-pink
-pin
") ot-p

Kira has a % probability of drawing a

neon-yellow toothbrush and a pack of
grape gum.

. Of 100 patients, you could expect about 45

(595 X 100) to draw the same prizes
Kira chose.

Possible answer: At each fork that splits
into two trails, if even is rolled, go to the
right, and if odd is rolled, go to the left. At
the fork that splits into three trails, if you
roll a 1 or 2, choose the leftmost path; a 3
or 4, choose the middle path;and a 5 or 6
choose the rightmost path.

b. Answers will vary.

C. 5 ,
Right Path Locjige Lodge Ski s:hop
Left Path Ski lift Lodge

Tor large numbers of experiments, the
probabilities should be close to the
theoretical probability of ]7—2 for the lodge,

% for the lift, : for the ski shop.

Investigation 2 Analyzing Situations Using an Area Model 55



L2111 17 eqo

5. a.CaveA.]2,6 3 8—12~58/o
5.1, 15 49
CaveB.12,6+4—12~42/o

A square can be divided to show the
probability of a player ending in each cave,
as shown below.

b. If you played the game 100 times, you could
expect to end in

Cave A 100 X iz?: = about 58 times and in

Cave B 100 X % = about 42 times.

6. CaveA:% CaveB:}—‘
1.1, 1,1_3 1.1_1
syt taTa 8T8 1

7. B

8. Any of the methods could be used, although
some might be easier to use than others.

a. To use a tree diagram, five branches would
represent the first draw. From each of
these, another five branches would
represent the second draw. This would
result in 25 different outcomes.

b. To use a list, you have to be careful to
distinguish between the different orange
and blue marbles (for example, by using
symbols such as O1, 02, 03, B1, B2). You
would list O1 with each of the other
possibilities, and then O2 with each of the
other possibilities, and so on.

¢. To use an area model, you could divide a
square into five rows to represent the first
draw. Then, divide each row into five parts
to represent the second draw.

d. A chart would resemble an area model, with
five rows and five columns, as shown here:

56 What Do You Expect?

9. Of the 25 possible outcomes, 13 represent
marbles of the same color, so you could

expect to draw two marbles of the same color,

;—g- or 26 out of 50 times.

10. Possible answer: Award 12 points for a match;
13 points for a no-match.

11. The best arrangement is one green marble in
one container and the remaining marbles in the
other container. A square can be divided to

show that the probability of drawing green is %.

12. The best arrangement is one green marble in
one container and the remaining marbles in
the other container. The probability of

3

choosing green is

Connections

13. a. L or 70%

40
b. oo ©F 40%

c. Of the 100 seniors surveyed, 60 drive to
school. Of those who don’t drive to school,

10 oppose the rule. This is a total of 70, so
the probability is % (Note: Adding the
total number of seniors who drive to school
(60) to the total number who oppose the rule
(30) is incorrect because it double counts
those who drive to school and oppose the
rule.) Another way to do this problem is to
determine who is not counted, seniors who
do not drive to school and who favor the

rule, for a total of 30, which leaves 70.

d. One problem with this survey is that it
polled only seniors. Because the question
concerns a rule that would allow only
seniors to drive, many of the other students
in the lower grades might oppose it. Thus
this survey is probably not a good indicator
of the opinions of the entire student body.

14. a. R

Second Spin
-1 2 3 | -4
e|-1)=-2| 2]=5

oy

- 211 4 =2
= 3| 2 6|—1
—al-5|-2|-1]=8




jp——

b. Yes, it 1s a fair game because positive and The probability of getting a factor of 5 on

negative sums are equally likely (%). two consecutive rolls is %. (Note: Students
. 1105_0 16. % 17. % may list all possible combinations, draw an
30 ”n area model, or if they see the connection to
ST 19. 100 20. F C . . 1 1 1
. ) 1 ) multiplying fractions, compute 3 X 3 = 3.)
. Drawings will vary. According to the data, b4 ol
Rich played the game 38 times, and the "36 979 )
experimental probabilities that the treasure ¢. The answers are the same; rolling the same
will be in each room are as follows: number cube a second time is equivalent to

rolling a second number cube. Each roll of

. _ 10 _
P(dining room) = 33 ~ 0.26 a number cube is independent of other rolls.

P(living room) = 2 = 0.32

. 7 L]
P(library) = 55 ~ 0.18 Extensions
P(kitchen) = 55 =~ 0.1

25. One way to solve this is to make tables, as
P(front hall) = 35_8 ~0.13 below. With%n each table, each cell represents
an equally likely outcome.

On a 10 by 10 grid, the dining room should
occupy about 26 squares, the living room
about 32 squares, the library about 18 squares,
the kitchen about 11 squares, and the front
hall about 13 squares.

20 S 4
. a. 36 or 9 b. 9
. a. P(landing on A for Dartboard 1) = %%;

P(landing on A for Dartboard 2) = %

Each dartboard can be divided up into 36
equal pieces that are the size of the smallest
square piece on each board.

b. i. For each dartboard a person pays $36
dollars to play 36 times.

For Dartboard 1: A person would make
$0 since the probability of landing on B

is 2% and $2(18) — $36 = $0

For Dartboard 2: A person would lose $2
since the probability of landing on B is ;—2—
or 17 out of 36 times and
$2(17) - $36 = -$2.

ii. The carnival would make $0 from
Dartboard 1 and $2 from Dartboard 2.

¢. Assuming the darts land at random, the
carnival can expect to make a profit of $2
for each 36 plays or 5.6 cents per play on
this game if players choose Dartboard 2.
The carnival can expect to break even on

The greatest chance of winning is in spinning
spinner B twice. Possible explanation: The

Dartboard 1 charts show that each way to spin the spinners
The { M d h ! results in two red-blue pairs; the way with the
- @. The factors of 5 are 5 and 1, so there1s a 3 fewest possible outcomes is the best choice.

chance on each roll of getting a factor of 5.

Investigation 2 Analyzing Situations Using an Area Model



26. The best arrangement is to put one green
marble in the first container, one green in the
second container, and the two blue marbles in

the other container. The probability of
choosing green is %
27. Della should put one red marble in one can

and the remaining marbles in the other can.

This will give her a T% probability of winning.
28. Answers will vary.

Possible Answers to
Mathematical Reflections

1. Students will probably describe some of the
situations from this investigation that involved
two actions, such as a player choosing paths in
the Choosing Paths Game. In this case, the
outcomes are: Choosing to go left at the first
mtersection, then left at the second intersection;
choosing to go left at the first intersection,
then right at the second intersection, etc.

During class discussion of this question, ask
students to think of other situations.

For example, suppose you have three T-shirts:
one red, one blue, and one green. You also have
four baseball caps: one red and blue, one green
and yellow, one red and yellow, and one blue
and white. Suppose you first choose a T-shirt
at random. Then, you choose a cap at random
from those that contain a color that matches
the shirt. What is the probability that you will
choose each combination with the matching
colors?

There are five outcomes. The outcomes and
probabilities are described in Question 2.

Another situation is choosing to carry or not
to carry an umbrella after listening to the
weather forecast.

58 What Do You Expect?

2. A square area model is appropriate when

there are two or more actions in a situation
because you can show the different actions.
The area of a square represents 1.

The example of selecting a shirt and then a cap
from Question 1 is used to show how the area
model can be used to determine the probability
of selecting a shirt and hat that match. You can
use a different example or modify this example.

First, you divide a square into three equal parts
to represent the three shirt choices. Next, you
need to determine the cap choices for each
shirt. For each red shirt, there are two caps
(red/blue and red/yellow); for the blue shirt,
there are two caps (red/blue and blue/white).
Each of these regions is divided in half. The
green shirt corresponds to only one cap (green/
yellow), so that region is not subdivided. The
probability of choosing each cap can be found
by adding its fractional areas. The red/blue cap

has a probability of% + % = %, the red/yellow
and blue/white caps each have a probability of
]5, gnd the green/yellow cap has a probability

]
of 3

red | red/blue |[red/yellow

shirt cap cap

blue | red/blue |blue/white

shirt cap cap
green | green/yellow cap

shirt




Choosing Paths

Goals

e Suppose you are playing the game and have to

e Simulate and analyze probability situations
involving two-stage outcomes

¢ Distinguish between equally likely and
non-equally likely outcomes by collecting data
and analyzing experimental probabilities

e Use an area model to analyze the theoretical
probabilities for two-stage outcomes

Problem 2.2 introduces a new probability
context, that of analyzing paths in a game. At
various places along the paths, students must
choose a path at random until they end up in one
of two rooms. Students first simulate the game
and assign probabilities using their simulation. An
area model is then used to determine the
theoretical probabilities.

Launch

Introduce the Choosing Paths game. Display the
game screen, which is shown on Transparency
2.2A. Use the Getting Ready to help the class
focus on how the game is played and how to use a
number cube to help make decisions at each split
in the path.

Suggested Questions

® Are you more likely to end in Cave A or in
Cave B? Why? (Some students may say
Cave B because it is larger; some may say the
caves have an equal chance of being entered
because three paths lead into each room;
some may say Cave A because the middle
path leads directly into this cave.)

To help students better understand the paths,
you could cover up all of the diagram after the
first split in the path, as below:

make a random decision at the first split in the
path about which part of the path (upper,
middle or lower) to follow. How can a number
cube help? (You could take the upper if 1 or
2 is rolled, the middle if 3 or 4 is rolled, and
the lower if 5 or 6 is rolled.)

e Does this give each of the paths the same
chance of being chosen? (Yes.)

e What is the probability of selecting each one
of these three paths? (%)

Now move the paper to reveal the upper paths
and again ask the question.

e How can you use the number cube to help you
decide which path to take if each is to have an
equal chance? (Let the upper path be
selected if a 1,2, or 3 is rolled and the lower
selected if a 4,5, or 6 is rolled.)

e What is the probability of selecting one of
these paths? (% for each fork of the path)

€ NOILYDILS3ANI

Now focus on ways to simulate the maze.

e How can we simulate walking through the
maze and choosing paths at random?

e Random means that you can’t choose paths by
picking your favorite number or your favorite
direction. At each fork, every path must have
exactly the same probability of being chosen.
The number cube will be our way to make
decisions at random at each split in a path.

e Let’s play a version of the game in our class.

Let’s pretend to walk through the maze
choosing paths at random.

e At each fork or intersection, you must choose
a path in such a way that each path has exactly
the same probability of being selected.

Play the game a couple of times or until
everyone understands how it is played.

Have number cubes for groups to use to
generate random choices.

e [n your group carry out the experiment
18 times and answer Questions A and B.
Then, move on to Questions C—FE.

Investigation 2 Analyzing Situations Using an Area Model 43



Play the game 18 times and record group results.

Suggested Question As groups work, ask
questions about what they are discovering.

® Which cave seems to have the greater
probability of the player entering it? What
makes you think this?

® [f you come to a fork that splits into three
paths, what probability does each path have
of being selected?

® Suppose your first choice is to take one of
three paths, each of which is followed by a
choice of two paths. What is the probability
that you will take any given second path?

When students move to the area model analysis
to find a theoretical probability model, some
students may try to label the top of the diagram as
they did in 2.1. Here labels do not work because
each path may have different probabilities. The
better way is to reallocate the area allotted to a path
Into as many equal-sized parts as there are forks
in the path (2,0, or 3) as you read from the upper
path to middle path to the lower path. At this
stage the diagram should look like the following:

Upper Path

Middle Path

Lower Path

® After the first division, what fraction of the
total area of the square does each of the three
paths represent?

Now the students can make a diagram to show
where you end for each of the options to get the
following:

Upper Path B A

Middle Path A

Lower Path| A B B

44 What Do You Expect?

® Now that we have divided a square to
represent the different paths, what fraction
should we assign to each part of the square?

® What is the probability of landing in Cave A?
In Cave B?

As students work on Question E, have them put
their path game on a large sheet of paper with the
outcomes and probabilities for entering each cave.

CSummarize @

Collect groups’ strategies for walking the maze
and making random path choices at each fork. Be
sure to have the class confirm that these strategies
make sense.

Have students share the experimental
probabilities they found for each cave. Discuss
reasons for variation in the data. Ask questions
about other ways to make random choices at each
split in the path. Help the class to pool their
experimental data and to calculate the experimental
probabilities based on all the groups’ trials. Save
the experimental data to compare with the
theoretical data in Question C.

Ask students how their experimental
probability compared to their initial idea about
the cave in which they would end.

Now move the students to Question C and look
at examples of the area diagrams the students
complete. Use the diagrams in the Explore as a
guide.

® How did you assign probabilities to ending in
Cave A or in Cave B? (There were three
different areas assigned to each cave.

1,1 1
CaveA.6+3+9—18
1,17
CaveB.6+9+9—18

Some groups will partition the grid into
equal-sized parts in order to find the
probabilities. Partitioning into 18 parts is
shown below.)

Upper Path B A

Middle Path| = = A

Lower Path| A B B




Another way to think about this is to write a
number sentence for each probability and have the
class connect the number sentence back to the area
model. For example, the probability of landing in
Cave Bis: (3)(3) + B)D) + DG =1 +3+1=1

Choosing a way to simulate random events
related to a particular problem is important.
Discuss with your class other strategies that could
have been used to simulate the path game.

Suggested Questions Ask:

® Look back at the simulation we used to find the
experimental probabilities of ending in Cave A
or B. We used a number cube. Could we have
used a spinner? If so, how? (A six-section
spinner can work just like a number cube. But
we could also use several spinners depending
on how many equally likely choices we have
to make. In this game we could use two
spinners, one with three equal parts and one
with two equal parts. Then you just spin the
spinner that matches the number of choices.)

e What are some other ideas about how to
simulate the path game? (Students might
suggest colored cubes in buckets, pieces of
paper labeled with choices, or other random
devices.)

Note: Using the area model provides practice
with writing equivalent fractions, adding, and
multiplying fractions. Subdividing the square twice
is a model for multiplication of fractions that
students studied in the sixth-grade unit, Bits and
Pieces 11. This is an opportunity to assess students’
facility with fractions.

Mathematics Background
For background on multiplying probabilities, see
page 5.

Compare the theoretical and experimental
probabilities.

For Question E, you can post the path games
that the students created around the cave. You can
either have the class explain their paths or have
the class move around in groups to check one or
two of the paths to see if they match the given
analysis. Ask what strategies they used.

Check for Understanding

For a further check on whether students
understand how to find the probabilities of
successive events, draw another maze for the class
to analyze. For example, this maze is shown on
Transparency 2.2B.

Give the class some time to think about this
example. The associated area model for the
example might Jook as follows:

Upper Path| B B A

Middle Path A

Lower Path| A B B

Adding the fractional parts of the drawing that
represent ending in each cave gives

1,1, 1_19
9—|—3+12—36forCaveAand
1.,1,1,1_17
9-i-9—l—12+6 36forCaveB.
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Choosing Paths

Mathematical Goals

At a Glance

PACING 13 days

¢ Simulate and analyze probability situations involving two-stage outcomes

e Distinguish between equally likely and non—-equally likely outcomes by
collecting data and analyzing experimental probabilities

® Use an area model to analyze the theoretical probabilities for two-stage

i outcomes

J

( Launch }—

Display the Choosing Paths game screen shown on Transparency 2.2A. Use
the Getting Ready to focus on simulating the maze using a number cube
and to ask which cave one is more likely to end in.

® How could we use a number cube to simulate walking through the maze

and choosing paths at random to find an experimental probability?

Help students see that rolling a 1 or 2 can represent choosing the upper
path, a 3 or 4 the middle path, and a 5 or 6 the lower path.

Play a version of the game with the class. As students make their
selections, demonstrate them at the board or overhead. To help students
focus on the initial path choices, you may want to cover all but the first
intersection until they have made their first choice.

You might show the diagram in Question C so that the work in
Questions A and B will help them think about Question C.

Point out that Question E asks them to work backwards and create a
game board to match the area model of probabilities given.

Have students work in groups of 3 or 4.

¢

-

aterials
® Transparency 2.2A

\

)

( Explore )

As groups work, ask questions about what they are discovering,

® Which cave seems to have the greater probability of the player entering
it? What makes you think this?

e If you come to a fork that splits into three paths, what probability does
each path have of being selected?

® Suppose your first choice is to take one of three paths, each of which is
followed by a choice of two paths. What is the probability that you will
take any given second path?

¢

N

aterials

Number cubes
Colored blocks
Coins

Large sheets of
paper

Markers

\

/
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(Summarize) /M \

. . . aterials
Have students share their experimental probabilities for each cave.

Discuss reasons for variation in the data. Ask questions about other
ways to make random choices at each split in the path. Pool the class
experimental data and compare it with the theoretical data from the
area analysis. Have students share their designs for Question E and
determine whether they are correct. Ask what strategies they used.

® Transparency 2.2B
e Student notebooks

Check for Understanding
For a further check on whether students understand how to find the

probabilities of successive events, draw another maze for the class to
analyze. \ /
ACE Assignment Guide eienﬁafed F]oes not split, and the bottqm path spI.its
for Problem 2.2 into four. Example ¢ below is a potential
Sclutions for All Leamers wrong answer (note that the bottom path
Core 4-7 splits into four paths that are not each
Other Connections 15—22, Extensions 26; equally likely). :

unassigned choices from previous problems

Example a

Adapted For suggestions about adapting ACE
exercises, see the CMP Special Needs Handbook.
Connecting to Prior Units Exercise 21: Data
About Us

Answers to Problem 2.2

A. Results will vary.

B. Answers may vary depending on the results in
A. Combining all of the class data should
bring the experimental probabilities close to

the theoretical probabilities of 13 = 61% for
Cave A and 5 = 39% for Cave B.
C. See diagrams in the Explore.
1. Miguel has recognized that each of the paths
after the first split has a % probability of

being chosen. He has partitioned the square
so that each of the three paths has the same
probability.

2. See diagram and discussion in the Explore.
11 7
P(A) = 13 and P(B) = 18

D. If you combined the class’s experimental data, 2. Cave A: %
their experimental probabilities should be Ly o by £ Hdy + Hdy =
close to the theoretical probabilities. (e * 6+ W
1 1 1 1 2
E. 1. Game screens will vary slightly, but should s T3t T12=53
have a structure similar to the ones shown ,
at right: There are three main paths. The Cave B: 3
top path splits into two, the middle path 1,1 1y ,1 1y,1 1 1 1 1
P patisp P G+ +TEG =5+15 133
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