Juad A0 Tyl 501 8 L ooy () Sha s <l jlial g dae 15l (e Chsiuall paan 8 calldall 4aliag Le S

% 100 skl pailad adl 5o

il Sl Gile Laiay) A HleY) zaliall guas

aslxll 4 Sy al alill e dan )l dadiall

4 lasy) & pdl) e diaw )l dnsal)

A y=ll Aall) 8 shuall aaad LAY 4 i)

Al )l A il

& gundll ) 918 al_ali & 58 & gudll Gile gana 2 _alill Gle sang
SUl Caall SUl caall SUl Caall SUl caall
| | Y YO | Sl Caall Al Caal) Gl Caall
)l Caall ol ) Caall ) Caall ) ) Caall
oAl Caall oAl Caall oAl Caall oAl Caall
bl Caall bl Caall bl Caall el Caall
bl Caall bl Caall ) Caall bl Caall
el Caall el Caall el Caall el Caall

e il Caal Ao anldll caall Ao anldll Caal) Ao anldll Caall
e auli adie il Caall adie aulill Gl paie aaldll Coal)

Ao ile e Sdladl caall e bl caall e Lkl caall

A yile adiie dlell Ciall s il Caall s il Caall
ple e gala ple e i) ple e galal) ple e galal)
ple e gila AL de gl plile e (salal) ptia ylie galall
ple yhe U ple de Ul ple pde JUl ple yie AU
piia ple U paiia phe U pia yie U piia plo U



https://play.google.com/store/apps/details?id=com.almanahj.UAEapplication
https://play.google.com/store/apps/details?id=com.almanahj.UAEapplication
https://play.google.com/store/apps/details?id=com.almanahj.UAEapplication
https://t.me/joinchat/AAAAAEgEzCRG4HAmtYbzRg
https://t.me/joinchat/AAAAAES-_Zlzbn42uc9WHQ
https://t.me/uaecourse
https://t.me/joinchat/AAAAAEm76tS5Zh785a4oQA
https://t.me/joinchat/AAAAAEZ-ehOKGbwHSJjiQw
https://www.facebook.com/groups/uaecourse/
https://t.me/joinchat/AAAAAE0V-XOlyujfjPuVOA
https://t.me/joinchat/AAAAAE1vMTTy8PHHU9RsCQ
https://t.me/joinchat/AAAAAEffrPVlEZgPSGGgPA
https://t.me/joinchat/AAAAAEffrPVlEZgPSGGgPA
https://t.me/joinchat/AAAAAEffrPVlEZgPSGGgPA
https://t.me/joinchat/AAAAAE2IulBYOFLqOlY1Lw
https://t.me/joinchat/DjFEa0D-l0sgFHf9WwC2hQ
https://www.facebook.com/groups/grade1uae
http://t.me/gade1ae
http://facebook.com/grade1uae
https://t.me/joinchat/DjFEa0A7OrRmI4j2i4Z4NA
https://www.facebook.com/groups/grade2uae
https://t.me/joinchat/AAAAAEQ58-QfJyDQcOUxvw
http://facebook.com/grade2uae
https://t.me/joinchat/DjFEa0DDjJph02LGlI4qBg
https://www.facebook.com/groups/grade3uae
https://t.me/joinchat/AAAAAELhWmITKTGJRVAk1Q
http://facebook.com/grade3uae
https://t.me/joinchat/DjFEa0FLH9TtDWFkOjWH1A
https://www.facebook.com/groups/grade4uae
http://t.me/grade4ae
http://facebook.com/grade4uae
https://t.me/joinchat/DjFEa0EQPwOoEmO7Sb6LBQ
https://www.facebook.com/groups/grade5uae
http://t.me/grade5uae
http://facebook.com/grade5uae
https://t.me/joinchat/DjFEaz_YsbyToDXmCN4mqg
https://www.facebook.com/groups/grade6uae
https://t.me/joinchat/AAAAAEQg-NDPGIHXsf5P0A
http://facebook.com/grade6uae
https://t.me/joinchat/DjFEaz8B10Mz_BWyE3LAjQ
https://www.facebook.com/groups/grade7uae
https://t.me/joinchat/AAAAAEITFu3xX67Y0Q4lQQ
http://facebook.com/grade7uae
https://t.me/joinchat/DjFEa0BxZ9P6t-OV9OR7mA
https://www.facebook.com/groups/grade8uae
https://t.me/joinchat/AAAAAEG2y5cRj38xcJG4gQ
http://facebook.com/grade8uae
https://t.me/joinchat/DjFEa0EAZ_q-2I_eo8A7Mg
https://t.me/joinchat/DjFEa0EAZ_q-2I_eo8A7Mg
https://t.me/joinchat/DjFEa0EAZ_q-2I_eo8A7Mg
https://www.facebook.com/groups/grade9uae
http://t.me/uaegrade9
http://facebook.com/grade9uae
http://facebook.com/grade9uae
http://facebook.com/grade9uae
https://t.me/joinchat/DjFEa0gFLJfuIxh-0VoHFA
https://www.facebook.com/groups/grade16uae
https://t.me/joinchat/AAAAAFf69lOjfVinfJlT8A
https://t.me/joinchat/AAAAAFf69lOjfVinfJlT8A
https://t.me/joinchat/AAAAAFf69lOjfVinfJlT8A
http://facebook.com/grade16uae
http://facebook.com/grade16uae
http://facebook.com/grade16uae
https://t.me/joinchat/DjFEa0GDFSei56qzz1zGMw
http://facebook.com/groups/grade10uae
https://t.me/joinchat/AAAAAEOMDBF7OjgQS73FzA
https://t.me/joinchat/AAAAAEOMDBF7OjgQS73FzA
https://t.me/joinchat/AAAAAEOMDBF7OjgQS73FzA
http://facebook.com/grade10uae
http://facebook.com/grade10uae
http://facebook.com/grade10uae
https://t.me/joinchat/DjFEa0H4FD5ZA1P0W6I-rg
http://facebook.com/groups/grade10uae2
https://t.me/joinchat/AAAAAEL5QYNtg8YS1J3DbA
http://facebook.com/grade13uae
https://t.me/joinchat/DjFEa0D_NdKzhx-zIh6TTw
https://www.facebook.com/groups/grade11uae2
https://t.me/joinchat/AAAAAEN6X_LlGDHlz2j_UQ
https://t.me/joinchat/AAAAAEN6X_LlGDHlz2j_UQ
https://t.me/joinchat/AAAAAEN6X_LlGDHlz2j_UQ
http://facebook.com/grade11uae
https://t.me/joinchat/DjFEa0IsMWbnWNqaTk2M6Q
https://www.facebook.com/groups/grade11uae2
https://t.me/joinchat/AAAAAEMHUvahErPe6ifLiw
https://t.me/joinchat/AAAAAEMHUvahErPe6ifLiw
https://t.me/joinchat/AAAAAEMHUvahErPe6ifLiw
http://facebook.com/grade14uae
https://t.me/joinchat/DjFEaz7Lcs-QPaznN63pqg
https://www.facebook.com/groups/grade12uae2
https://www.facebook.com/groups/grade12uae2
https://www.facebook.com/groups/grade12uae2
https://t.me/joinchat/AAAAAEN6X_LlGDHlz2j_UQ
http://facebook.com/grade12uae
https://t.me/joinchat/DjFEa0GcrRdbDu9kqm4QHw
https://www.facebook.com/groups/grade12uae2
https://www.facebook.com/groups/grade12uae2
https://www.facebook.com/groups/grade12uae2
https://t.me/joinchat/AAAAAEO2CGfLKNQR1Pk3ew
https://t.me/joinchat/AAAAAEO2CGfLKNQR1Pk3ew
https://t.me/joinchat/AAAAAEO2CGfLKNQR1Pk3ew
http://facebook.com/grade15uae

TEACHER EDITION

McGraw-Hill Education
Mathematics

General Stream
United Arab Emirates Edition

Interactive
Student Guide

Ahiple g o o) n5ed Cle gacns

e

Scanned by CamScanner



Answer Key

McGraw-Hill Education

Mathematics

General Stream
United Arab Emirates Edition

Interactive
Student Guide

ipleg Glo ol y5ud ole gasne

2018 - 2019

s B
5

Scanned by CamScanner




Inquiry Lab 1: Scatter Plots

Vocabulary Support: Sentence Frames

As students work through the Hands-On and Investigate activitles, display
sentence frames to help them communicate information and answers with
their partners:

Xis Lyis . The trend is [positive/negative]. The arm span is about
centimeters.
The [diameter/circumferencelis — . The coordinates.are . The trend is

. The circumference would be about __

When ____ increases, jncreases. The tread ____ because i

R ]

|anEIng

T92 Chapter 9 Scatier Piois and Data Analysis
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Student page
NAME . DATE . PERIOD.
Inquiry Lab 1 Guided Writing
Scatter Plots
HOW can | use a graph to investigate the relationship or trends
between two sets of data?

Use the exercises below to help answer the Inguiry Question. Write the correct
word or phrase on the lines provide@ample answers are given.

1. Rewrite the question in your own words
See students' work.

2. What key words do you see in the guestion?
graph, relationship, trends, data

3. A pair of numbers used to locate a point in the coordinate plane is called an

ordered pair

4. Wiite a synonym for the word trepg.__Pattern

5. Write the following data in the table as ordered pairs. Then graph the ordered pairs on the

coordinata plane. I
Distance Run (kni) Calories Burned  Ordered Pair ELEE

0.5 49 . (0.5, 49) = H-H

1 ‘ 98 | (1,98) &

15 147 . (1.5,147) {amEsas

| 196 . (2, 196) ST
25 | 245 | (2.5,245) - BN
Distance Run

6. Does the graph show a trend in the data? yes

If yes, describe the trend. The points form a line.

HOW can | use a graph to investigate the relationship or trends between two sets of data?
Write the data as ordered pairs. Graph the data on a coordinate plane to seg if

there is a trend in the data.

92 Chapter 9 Scanter Plots and Data Analysis
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NAME — — o DATE__ _ _ PERIOD____

Lesson 1 Vocabulary
Scatter Plots

Use the word cards to define each vocabulary word or phrase and give an
example. Sample answers are given.

: Word Ca b : —

I -
bivariate data (/\." -
Befirition ?r.-m:) :

| data with two variables, or pairs of numerical observations

Example Sentence
The data for the number of students in school for each day of

a week is bivariate data.

scatter plot

Definition
a graph that shows the relationship between a data set with two

variables graphed on a coordinate plane

Example Sentence
| can graph the points (number of students in school, day of

the week) as a scatter plot.

Chapter 9 Scatier Plots and Data Analy=is 93
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MAME _

— DATE — PERICO

Inquiry Lab 2 Guided Writing
Lines of Best Fit
HOW can | use a data model to predict an outcome?

Use the exercises below to help answer the Inquiry Question. Write the correct
word or phrase on the lines provide@ample answers are given.

1. Rewrite the question in your own words.
See students’ work.

2. What key words do you see in the question?
data model, predict, outcome

4 F"’d'—d means o tell what you think will happen.

4. Write a synonym for the word oulcome_ result

5. Complete the steps on how to use a data model to predict an outcome.

a. Conduct research to collect a set.of d..t.

b. Write the data in the form _D_f__i‘.ljl‘dl'l'“ﬁ_d_ pairs
c. Create a_ gra h by marking the points in a coordinate plane

d. Drawa______ "“E_ that goes through most of the data polnis

e, Makea Er!mﬂh—" based on the line you drew

HOW can | use a data medel to predict an outcome?

Construct a scatter plot of the data. If the scatter plot suggests a positive of
negative association, draw a line that goes through most of the data points
Use this line to make the prediction.

94 Chapter 9 Scatter Plots and Data Analysis
TEES—————————————BSBSB_M_M_aaaaaasmmmm——————“
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Lesson 2 Vocabulary
Lines of Best Fit

Sample answers are given.

Vocabulary

DATE

Use the definition map to list qualities about the vecabulary word or phrase.

PERIODO. I

line of best fit

Characteristics

a line that best

represents
i the data
E\F | @ P v 1AM
H
< | a line that is very close to most | using line of best fit
—P|  makes it easier to
E the data points in a scatter pl isarng b i e
o
approximates a
linear relationship
v
B — . f— . -
], . - 7 ¥ ! |
!-|| ?HL_{_ | - & ! .:l: -_5:‘ j
5 P N |
§ |~ ol : - i
3 B 3| .
Z 7 _I. {
1 1 I- ‘,j

[ =]

0 123 45 67 B9 10

Draw the lines of best fit.

12345678910

Chapter 9 Scatter Plots and Data Analysiz 95
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MAME _

— DATE _ _  PERODO e I
Inquiry Lab 3 Guided Writing

Graphing Technology: Linear and Nonlinear Association
HOW can you use technology to describe associations in scatter plots?

Use the exercises below to help answer the Inquiry Question. Write the correct
word or phrase on the lines provideBample answers are given.

1. Rewrite the question in your own wards.

See students’ work.

2. What key words do you see in the question?
technology, associations, scatter plots

3. o Scatter plot

- shows two sets of related data as ordered pairs
on the same graph

a. o graphing calculator

is an electronic toal you can use to
create a scatter plot of data.

5. A line that is very close ta most of the data points is caliegline of best fit

6. Write a synonym for the word associotians rl"aﬂﬂ"s!‘lP!

7. The graph of a linear association ls.a___Straight line.

8. The correlation coefficient telis the _ Strength
between two sets of data.

of the association
9. If data is clustered closely around the line of best fit, the strength of the
association is______Sstrong

10. If the data Is not clustered closely around the line of best fit, the association is
weak

HOW can you use technology to describe assoclations in scatter plots?
You can use a graphing calculator to create the scatter plot. If the associati

is linear, you can find the equation for the line of best fit, and describe the

96 Chapter 9 Scatter Plots and Data Analysis
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MNAME - S — e PERIOD

Lesson 3 Vocabulary
Two-Way Tables

Use the word cards to define each vocabulary word or phrase and give an
example. Sample answers are given.

R — [ Word Cards SO

_relative frequem_:f 4

Definition zzna."l)

the ratio of the number of successes to the total number of

attempts in an experiment

Example Sentence
The relative frequency of the number of students in the eighth grade

that play an instrument to all of the students in the schqepis -

Word Cards |

two-way table

Definition
a table that shows data that pertain to two different

categories

Example Sentence
The two-way table shows that students that play an

instrument usually take art classes.

Chapter 9 Scatter Plots and Data Analysis 97
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MNAME e —_— — DATE —— - PERIOD____
Lesson 4 Vocabulary
Descriptive Statistics

Use the two column chart to organize the vocabulary in this lesson,
Then write the definition of each wolample answers are given.

—  Tem | Definition
univariate data data with one variable
quantitative data data that cannot be given

a numerical value

a way of characterizing a set

ive.- of data that includes the minimum,
five-number THaatals first quartile, median, third quartile,

and the maximum

Numbers that are used to
measures of center describe the center of a set
of data; these measures include
the mean, median, and mode.

i values that divide a set of
quarl:lles data into four equal parts

Chapter 9 Scatter Plots and Data Analysis 99
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Student page

MAME _

Lesson 5 Vocabulary
Measures of Variation

— DATE i FERIOO == I

Use the word cards to define each vocabulary word or phrase and give an
example. Sample answers are given.

— ( Wordcams )

‘mean absolute deviatién

Definition
the average of the absolute values of differences between the mean and

each uall._re in a data set

Example Sentence
The mean absolute deviation can tell me how spread out the
data is.

— | Wordcards | —

_standard deviation
Definition
a measure of variation that describes how the data deviates from

the mean of the data

Example Sentence
The standard deviation can tell me how spread out the data

is numerically.

e Hal i s

100 Chapter 9 Scatier Plois and Data Analysis
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MNAME

— . — DATE

Lesson 6 Vocabulary
Analyze Data Distributions

S— FERIOD.

Use the definition map to list qualities about the voca bulary word or phrase,
Sample answers are given.

Vocabulary

distribution

Characteristics
of Distributions

Distributions can be
described by their
centers, spreads, and

-—p overall shapes.

h A

r v ) S )

A distribution is
shows the arrangement —+—p symmetric if the left side

of data values of the distribution looks
like the right side.

Description

A distribution is non-
R symmetric if the left
side of the distributio
does not look like th
right side.

XK
P g

et —+—2E 3
£ T3 30 3 X

Fa M M

(2]

Draw Examples of Symmetric Distributions

Chapter 9 Scatter Plots and Data Analysis 101
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NAME

DATE PERIOD
Lesson1 Multi-Steproblem Solving o
S
Multi-Step Example &
The table shows the 40 m dash times in seconds for athletes at ﬁ
; ? : , ed Weight
varying weights in kilograms. Which describes the association SP:M i )
between speed and weight as shown by a scatter plot of the data?— =
™ [ 428 88
- 429 78
@ negative linear association 4.29 93 |
® positive linear association 424 99
© non-linear association B2 o
® no association - =
428 9
429 | 92
| 429 | 100 ‘
Sample answer:
Use a problem-solving model to solve this problem. wst L | | | |

100

ﬂ Analyze x 5

|

|

|
| fammmye s
Read the problem. Circleth e information you knowg gs}——|—
Underline what the proble - m is asking you to find.  80[ 1+ ——{—

—\F - : : 7

3 | ¥

? Plan M i a7

Speed (s)
What will you need to do to solve the problem? Write your piiesm

Construct a_scatterplotf the data on a separate sheet of grid paper.

[ 3
Determine theassociation _ if any, among the Read to ‘:‘J:;
observed data. Succeed! 7
@ A semg's scales cam chamae
s'ﬂl \fﬂ iy appearamce, Choote
somles For Hag w- and y-maey
Use your plan to solve the problem. Show your steps.

Frak will mccurakely thow

The graph shows that weights for specific speeds vary great| [ relariouhis amony sets ¢f
For example, the weights for a speed of 4.29 seconds ramge i en J

78 to 100 Since there is no obvious pattern the correct answeris D,

é} Justify and Evaluate

How do you know your solution is accurate?

Sample answer: | also checked the weights for a speed of 4.24 seconds,

89 and 99 kg. There does not appear to be an association among these data
either.

Chapter 9 Scatter Plots and Data Analysis 103
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MNAME

Lesson 1

(continued)

DATE FERIOD

Use a problem-solving model to solve each problem.

1 The tables below showa ave

rage monthly 2 The table shows theumber of li

| . ters in
tempgratures in degred@mhre  nheit for a thousands of water in a8mmin g pool after
certain -::It?r for one year, Wi anuary each hour. What conjeceican  be made
representing month 1and® ember from the data about theumber  of liters of

representing month 12. Whic describes the

association among the dat(@} 7

|
1 2 il 4 5] 6

3| 37| 39| 49| 60| 74

“c
Month | 7| 8| 9| 10 1| 12
e 78| 80| 73| 58| so0| 39

® negative linear association
® positive linear association
® non-linear association

@ no association

3 @ H.0.T. Problem The table show <
Osama’s savings for seven months.
Construct a scatterplot of the data. Analyz g
the scatterplot for patterns of association,

outliers, and clusters. If a relationship exis is,

make a conjecture about how muchmon ey
Osama will have saved after 10 months. (@ 7

208
192
176
160 A1
144
128
12 T
%
80 -y |
64
4w
32}
16 | HEr
b 2345678090

( Month ]

by

1
.

[ Total Savings (AED) ]

104 Chapter 9 Scatter Plots and Data Analysis

water in the pool after 9 hod @ 2

Time (h} n:ﬁ&-u :
! 27
2
22

2
3
q 18
5
6

15
13

Sample answer: between 2,000 and

4,000 liters

Month | 1| 2| 3| 4| s| 6| 7
Total

Savings | 20| 45| 75| 78 8d 1) WME
_{dirhams)

See students’ work for graphs. Sample
answer: The data have a positive

association and a cluster between Weeks
3-5 at around 80. There are no outliers.
Osama will have saved AED 195 after 10
months.

UEEEANET e oy o ifdo)
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MNAME

DATE PERIOD
Lesson 2 Multi-Steproblem Solving »
g
Multi-Step Example Potato Retail Prices il &
] g ¥ 1 | = IE
The scatterplot at the right shows the cost per kilogdam S ol | o
potatoes from 2000 to 2007, Use a trend line to detertni he )| . -—!—
best estimate for the cost of a kilogram of potatoes in 8. % 72(— 1
| oo L1 1111
@ 62 fils = 43 ';-'-t."—-' 1T
® 72 s SNt
© 82 fils S 12 | LT
' | | -
@ 92 fils 724 68 012 ¥
Year Since 2000

Use a problem-solving model to solve this problem. ﬂ
@ \4
| Analyze \JE =

Read the p rohienﬁir:c@:th e information you know. :) &
Underline what thproble m is asking you to find. -

@. Plan

What will you need to do to'solve the preblem? Writé your plan in steps.

Draw atrend line that represents the data.

Write an equation for thetrend line. Then Sope o :’:

. s cceed!
use the equation to make a prediction of the '.
By cloge abrewies Fo Fae

cost of potatoes in 2016 | seale whes Acrermining the

L glape and yimbercepk

@ Solve

Use your plan to solve the problem. Show your steps.
From my trend line, | found potatoes cost abo@D fils

per kilogram in 2000 and increased abowd fils per kilogram in

following years. | then replaced x wi#®_  in the equation® = 49+

Potatoes will cost abo®  fils per kilogram in 2016 B60, is the correct answer.
4\ Justify and Evaluate

How do you know your solution is accurate?
Sample answer: | graphed the point (16, 72) on the scatterplot. My trend line
passes through the point. So, | know my solution is accurate.

Chapter 9 Scatter Plots and Data Analysis 105
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_ DATE PERIOD

Lesson 2 (continued)

Use a problem-solving model to solve each problem.

1 _ThE scatterplot below sho  ws hybrid car sales, 2 The sc atterplot below shows the length
In thousands of dirhams, 1 or the first 9 months ~ and wi dth of clams obtained in a sample
of a certain year. Whatist  he best estimate of from a certain body of water. Write an

hybrid sales in Month 117 @) 4 equet jon of a trend line that represents the

T i saes T

FTTTT L Cloms
=50 | :'r_ | E
QAE_ ' Hi .-H-_,lr l Y
v 40 'SR i 7 EE d‘-
Q35T - ] =5y .
W 30 i S .
w25 €3l L& [
$ 502 53 L#I T
| 2 L] —
W 15 3 .
10 : | [=
5 - | 01234 56 78
o e Width (cm)
12 34 56 7 8 910 m2
Month Sample answer: y = x + 1

@ AED 32,000 @ AED44/000
® AED 38,000 @' AED 50,000

3 The sca tterplot below shows the height of 4 & H.0.T. P roblem The table below shows

a youn g lady at various ages. Write an the progres s of a typing student. Construct a
equation of a trend line that represents the scatterplot and draw a trend line. Predict the
data.@ 2 number of words per minute typed after the
oth week @7
Height and Age
t:g? 11T ] Week 1| 2] 3| 4| 5| 6
150 e { | | Word Per Minute| 15 20 3p 42 50 60
145 - :
‘E 140 Typing
— ." T
= 135 — ool [ ] o
9 130 | a0 P n
T 125 T g 4 3
2op % Y / i
15 —+— : L =70 i - 2
1 g o0 ] g
o - ' w 50
56 78 910 11 1213 1415 B a0l - i
Age (yr) =30 1 T
20} . |
Sample answer:y =6x +108 92words| 10 A" B
m——— 071 23 45 6 78 910
Week

106 Chapter 9 Scatter Plots and Data Analysis
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PERIOD

Lesson 3 Multi-Steproblem Solving

Multi-Step Example

is true about males and females who own a black @7

® A larger percentage of males than females own black cars.
| ® A larger percentage of females than males own black cars.

A group of males and females were surveyed abdatw  color of
they owned. The data are shown in the two-way t¥ble. hich 5tateﬂﬁ,

@ The same percentage of males and females own black cars.

Chapter 9

P
|

B
-
&n

-
Pl

Red | 1
Black | 12
White

o
—
[ V]

@ There is not enough information in this table to make a comparison. ‘

Use a problem-solving model to solve this problem.

ﬂ Analyze

Read the p ruhler@ﬁ:@lh e information you know.
Underline what shproble m is asking you to find.

@ Plan

Y

Readto ™ 1
Succeed! )’. 4

A Patwey talle Teowt daka

oF gug Seple geoup o
velabes ke b dibberewe

cotenonied

What will you need to do to solve the problem? Write youipieps.

who own black cars.

i

@ Solve

Use your plan to solve the problem. Show your steps.
Total males._ 41 Total females39

Rind the\total number gfiales Canhd the total pumbefesnhales

Use the totals to find the relative frequenciemmiles and females

Compare the percentages and choose the correct statement.

The _relative frequency of a male who owns a black 29 ,and the
relative frequency of a female who owns a black c.81
The percentage of females who own black ca@reater than the percentage

of males who own black cars.

The correct answer i€ . Fill in that answer choice.

é} Justify and Evaluate

How do you know your solution is accurate?

Sample answer: Since there are the same number of males and females who

own a black car and there are more total males, | know that the percentage

of females should be greater.

Chapter 9 Scatter Plots and Data Analysis 107
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NAME ) DATE

I.essnn 3 fcontinued)

PERIOD

Use a problem-solving model to solve each problem.

1 Agroup of 21-year€d w  ere surveyed about 2 Thee are 203 male and 175 female students

whether they live with eir parents and if at Rashid Midd le School. A survey showed
they are in college. Bh results are shownin  that 1¥ males and 97 females ride the bus.
the two-way table. Whi h statement is true What § the d ifference between the relative
about the 21-year-old{{ 7 frequency o f males who ride the bus and the
relativefreq uency of females who do not
Attends | Does Not Attend ride thebus , rounded to the nearest
College | _ Callege hundredt? @ 1
Lives with 30 0
Parents L Rides Bus | Does Not Ride Bys Total
Does Not
‘With Pareiiis 55 G0 Males 1 B6 203
Females 97 78 175
@ The percentage of students who attend Tots) 24 | 4 378

college is the same for those who do and 043
do not live at home. B

® A larger percentage of those who attend
college live with their parents than those
who do not.

© Alarger percentage af those;naot in

college live with thelr patents thanthose
who do not.

@ There is not enough information in this
table to make a comparison.

3 Amer survey@150tent h-grade studentsto 4 & H.0.T. Problem Lamees is interpreting

find out if theyrave a p  art-time job. There survey data about people who own a truck.
are 94 studerdwho h  ave a part-time job, Out of 100 males surveyed, 37 own a truck,
including 57 hoor re |l students. Half of the Lamees makes the statement that of the
students who doot  have a job are on the people who own a truck, 37% are male, Is
honor roll. Compte the two-way table. her statement accurate? Why or why not?
What is the relativf requency of an honor 3
roll student with ng ob rounded to the Sample answer: No; Lamees should have
nearest hundredth@ 2 - -
said 37% of the males surveyed own a g
Honor Roll_No Honor Roll  Toth! Srack: 4
Job 57 37 94 £
NoJob| 28 28 56 i
Total 85 65 150 .
0.33 !

108 Chapter 9 Scatter Plots and Data Analysis
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NAME

DATE PERIOD

Lesson4  Multi-Steproblem Solving

Multi-Step Example

The box plosho ws the number of books read by students during

the summeto w much greater is the range than the interquartile range?
Preparation il 4

Chapter 9

Summer Reading

4 6 B 10 12 4 % 18 20 22

Use a problem-solving model to solve this problem.

ﬂ Analyze

Read the p ruhler@_r_f_l;éhh e information you know.
Underline what thproble m is asking you to find.

?3 Plan

What will you need to do to solve the problem? Write your plan in steps.

Usk'the box plet to determineditifference | hetween

the range and interquartile range.

Subtract the lesser value from the greatersalu

3 solve dbe AR |
Use your plan to solve the problem. Show your steps. Succeed: %)

. . . . Remewines Hae vamie i ke
Therange is20. -5 o8 | The interquartile range is R

14 Y _B_ 4 Uli . TT'IE' IHHQE iﬁ‘ i‘ ﬁ unlts PAAE AL gl e i
greater. values and Hhe

’ wherquarkile ranse if Hae
The answer is®_ .

a4 Justify and Evaluate

L Haled mwd Fivik auartles
How do you know your solution is accurate?
Sample answer: | used the box plot to count units to verify my range and
interquartile range values. Then | added 6 and 9 to check my subtraction.

Chapter 9 Scatter Plots and Data Analysis 109
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NAME

DATE

Lesson 4

(continued)

PERIOD

Use a problem-solving model to solve each problem.

1 The height of th e girls on a basketball
team are skwn in the table below.
How many enti meters greater is the range
than the intemu artile range?

Preparation fo) 4
{em)
1625| 75| 165| 1829 1678
| ms | 625| wo| ws| mas
10

3 Aplayer'scoreina golf tournament is
determinel by the number of total strokes
needed tplay a g olf course over four days.
The table plows hows six players’ scores at
a recent tomam ent. How much closer is the
mode to thame dian than to the mean?
Preparation foD 4

Golf Scores
%7 | 20 | 265
273 275 267

1 stroke

110 Chapter 9 Scatter Plots and Data Analysis

2 The table below shows tiemou  nt of time
that an eighth grader spemter  cising,
Which is greater: the mean or  edian? How
much greater? Preparation ) 4

63 ﬁal 55 | &7
75 | 70 | 60 | 60
mean; 2 min

4 & H.0.T. Problem The tisibe

low
shows the scores of a studest  recent
science tests. Construct a boie  t of the

data. What percent of the data i between 81
and 867 Explain. Preparation 5 3

BO | 81| B4 | 84| B7| BG| 86
78 79 80 81 B2 83 84 85 B5 87 88 89

50%; Sample answer: The interquartile
range represents 50% of the data. Since 81
is the lower quartile and 86 is the upper
quartile, the data between 81 and 86 is

IR 1wy o ulstdo

%
2
3
a
5

el et Bt L W R M
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MAME

DATE PERIOD

Lesson5 Multi-Steproblem Solving

Chapter 5

| Multi-Step Example

The table shows the total points scored in m %
and women's basketball games. The men's

scores have a standard deviation of 151, and Men 76| 62] 03 8§ 79 87 np 8p
the women's scores have a standard deviation o
of 6.9. Make a comparison of the variation between the data

standard deviations to support your answer. Preparation for () 3

511 6 73] 7 6] 66 5§ ok

sets, and use the

Use a problem-solving model to solve this problem. = b
Read to ™

(i] Aﬂﬂl,!ﬂ Succeed! %)

] : T anelu
Read the p mblenﬁ@rﬂ'l e information you know. et e
Underline what thproble m is asking you to find.

dpviabion if Hue ayevase

Aigbamee of emch value

Frowm Hag waermm
Plan | J

What will you need to do to solve the problem? Write yonimphaeps.

Find the mean absolute deviatiormen's scores and mean
absoluta deviation of thowomen's ) 'scofes

@E Compare thevariations of the scores and use the
standard deviations to support your comparison.

@ Solve

Use your plan to solve the problem. Show your steps.

The mean absolute deviation of teen's  scores18 and of

the women's scores is6.75 . Thmen's  scores have a greater variation

than thewomen’s scores.

The standard deviations support this because the majority of the scores for the
men's team are betwee0.9 and 1011  and the majority of the scores of the
women's team are betweeB7.85 and 71.65

a Justify and Evaluate

How do you know your solution is accurate?
Sample answer: The men's mean absolute deviation is greater, so their scores

have a greater variation. After applying the standard deviation, | know that the

men's score have a greater range of variability and my answer is supported.

Chapter 9 Scatter Plots and Data Analysis M
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NAME

DATE PERIOD

Lesson 5  (continvey

Use a problem-solving model to solve each problem.

1 The table shows the lgths of r  jbbons used 2 The standard deviation of test scores is 13.5.
in different craft project¥he st  andard What are the test scores within two standard
deviation of the lengths 25¢  m. If the deviations of the mean?
mean of the data is roumdto  the nearest  Preparation foff 2
tenth, which statement derib  es the data
values that are within orstan  dard deviation ~ TestScores
of the mean? Preparation @ 3 :

' 79| 63| 59| 86

Length of RibE . 88 | 92 | 00| 53

71 51 ] 72| 7| 70| 69

0| 7|9 3 Sample answer: Test scores within two
(3| njj 7] standard deviations are between 48.6

@ The mean absolute variation is greater and 102.6.
than the standard deviation.

® The majority of the lengths will be shorter
than 10.5 cm.

© The majority of the lengths will be longer
than 5.5 cm.

® The majority of the ferigths will be
between 5.5 cm and 10.5 cm.

3 The speeds of cars ticketed in a school zone 4 & H.0.T. Problem Create a data set of
are listed in the table. What is the difference 5 numbers with a range of 50. What is the
between the standard deviation of 4.85and  mean absolute deviation? Will every data

the mean absolute deviation of the data? set with a range of 50 have the same mean
Preparation fol 2 absolute deviation? Why or why not?
Preparation fo@ 3
_mﬂlm:wmi Sample answer: 10, 25, 40, 55, 60; 15.6;
A AR No, because there are many different
30| 37| 43| 46

numbers with a range of 50.

0.85

Wfepidod

USFEINGET NN
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Lesson 6 Multi-Steproblem Solving

MAME

DATE PERIOD

Multi-Step Example

From Week to Week 2, the numbe  r of band member
who practicd 3 hours increased b y 75% and the num ErBa“;d Members' Practice Time

who practicd 4 hours decreased by 50%. Which of thke & &/ : =
following shws the best measure s of center and spre — E
for Week 2 daf Preparation fcrr@1 E % ;_

@ median = 35, interquartile range = 2 = i?: . = ]
@® median = 4, interquartile range = 2 ol T S O 3
© mean = 3.85, mean average deviation = 1 TS o Priciios s Wowk

@ mean = 4, mean average deviation =1

@ Solv& Succeed! :":j'

é} Justify and Evaluate ash.

Use a problem-solving model to solve this problem.

ﬂ Analyze

Read the p roblenfircleth e information you know.
Underline what thproble m is asking you to find.

7 Plan

What will you need to do to solve the prth;:m? Write your plan in steps.

Use the giverpercentages to construct Week 2 graph.
Determine which measure of center and spreadstobased

on the_shape of thdVeek 2 graph, - )
Read to

Use your plan to solve the problem. Show your steps. HE K b il
yvumeinic, uie Hag mden b2

Construct theWeek 2  graph. Since the graph is not symmetfic descrine the cesber and the

the median vl describe the center and interquartile range *** ::T::*f "::*Hh
£icm .

will describe the spread. 1 e Asben dighripubion i

Since themedian 3.5  and tinterquartile range  2js nok fymmctuic, use the

e dian ke detorne Hae

El . cenber amd the mberauarile
romae ko Aggonpe Hag

L -

How do you know your solution is accurate?
Sample answer: | confirmed which measure of center and spread to use.

Then | checked my median and interquartile range values.
Chapter 9 Scatter Plots and Data Analysis 113
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NAME = DATE PERIOD

I.ESSG" 6 (continued)

Use a problem-solving model to solve each problem.

1 The line plot shows scores for the first of two 2 Laila partigiated
quizzes. From Quiz 1 to Quiz 2, the number
of scores in the 70s decreased by 50% and

in a flying disc game. The
ages of theplaye rs are shown below, What
measure obpre ad should Laila use for the

the number of scores in the 80s increased data? What ish at number?
by 100%. Which option shows the best Preparation i) 2
measures of center and spread for Quiz 2
data? Preparation fdf} 1 Players' Ages
" 23 19 30 23 w 27 23w 213 27
X -
x * H
x x X ?;Et X mean absolute deviation; 3
60 T0 80 50 100

@ median = 75, interquartile range = 20
® median = 80, interquartile range = 20
© mean = 78, mean average deviation = B
® mean = 80, mean average deviation = 8

3 Manal reorded th ese lowitemperatures; 4 v H.0.T. Pob lem Eachitest score shown
in degreegCelsiu s, in'her cityon/10 . in-the histogem  beldw-s'a multiple of 5. In
consecutiedays :3,2,2,1,-3,1,2,2,3,7. each intewal% of the scores are multiples
What measre o fspread did Manal use? of 10. Whaire t he measures of center and

gzggsﬂrfﬁfzége of spread? spread? Defnd your answers.

Preparation foff) 3
mean absolute deviation; 1.4

| Math Test Scores

i
Pl
= |

Number of Students
bl [=3] o

05160 61-70 71-80 81-90 9110
Score
median = B0, IOR = 20; Sample answer:
| used the median and /OR; | determined
Q, = 70, the median =,G- 80, Q= 90, _

and IOR = Q— Q =90 — 70 = 20.

i uhile sy

LUERRE I [0 -y
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@ Chapter Focus

Using the Interactive
Student Guide
The Interactive Student Guide (ISG)

can be used in conjunction with
Integrated Math 8.

Teaching Tip SMP
The preview question for Lesson 10.2
would encourage the students to
continue to discuss SMP 1 (Make
sense of problems and persevere in
solving them). Ask students to label
the graph with the given information
to help them understand the question
and write everything they know based

on the given information. For example,

because ZQ5R and ZRST are
complementary angles, they know
that ZQSR + £RST = 90. Encourage
students to assess their answers to
check their validity. This can help
them develop mathematical abilifigs

Teaching Tip SMB

The preview question of lesson 10.4
represents a starting point for SMP 4
(Using Mathematical Forms).
Students should interpret the given
information and draw a geometrical
figure that matches the given
description. After they finish drawing
the figure, they will have to find the
area of the disc surface. Some
students may be able to find the area
of the surface without drawing the
figure. Therefore, emphasize the
importance of drawing figures to
check the understanding of the
question.

CHAPTER 10 Tools of Geametry

@ Tools of Geometry

CHAPTER FOCUS Lesn sbo
[Rirsiew queesiiors i

"I BEcause B Is between 4 and C. AR < BC = 41

6+ 0C=10.50, 8C=10~6=d

Ii.-nnl.l:-l-ﬂhlﬂ'l'l abamit Line 3.
:.'.‘-:'.'-'."u- 5 aboeit Wirite & paragragh N
e T | Trurtions w -,--E
f ool and merthods {cor 1 end strisgn s
¢ e o et fodding Synamic |Proves X
" o sovima
- -'_-'
Since sy = Jwm and we = pg, By the Seqresy
Addition Postalme, we + ay + 2 = wr. Subatrug
W S N+ W = W And Bna + oy = e Subwii
agam, ry = 0y = Wi dnd then Joy = we
D ocwrnmio -
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@ Linear Measure

[ r
STANDARDS ozt
Standards for Mathematical * Construct s congruent segmect
Practice: 2,3,5,6,7,8 i i RSO

L= |3 betwesn ther
Fanc (] s e {JP. arad it

i alweayt nobadss 4 uit of meamre

PREREQUISITES

iy Toots canbe ited ba fons

* Recognize undefined terms

* Apply properties of square roots Create 2 Congruent Segment
EXPLORE Use the Geometer's Sketchpad tn construct eongruent lice segmerts

MATERIALS N o it el e e e ipoges  exd Ly M
i e iy pebptod ¢ Rrtlrsit St it osey

* Dynamic geometry software I e i e

EXAMPLE 1

Teaching Tip

Students should recognize that any
point selected on the circle will
provide a segment of the same length

as the initial segment. Seenple answer: A8 = 312 ey €O = 3142 em

Scaffolding Question e e e

* How would you completa this porgEneged o R T DRI o e
canstruction W'Iihﬂut EUftwarE? Sample anwesy: The hwo ssgments fave the same lengih, se they s congrusnt. s iong = £t a
Draw a seqg ment: then set a paoint on the cliche, the segrnents will be congruent
compass to the length of the D ocwrnmio -

segment and draw a circle.
Math Background

The concept underlying copying a segment is congruence. Two
geometric figures are defined to be congruent if one can be obtained
from the other by rotations, reflections, and translations. Students
will encounter these transformations later in CHAPTER 10, whichis
why the formal definition is not given here.

The key mathematical idea in the construction is that any radius of the
circle must be a copy of (congruent to) the line segment used to

construct it. The construction allows a copy of the line segment to be =
constructed anywhere, at any angle.

CHAPTER 10 Tools of Geometry
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B,

A poind ks o a segment i the pont @ betese the enripainis af the gt E}LFLI*-'iPLE 2
Poirt C i bowtwmens poines A ared B | anefiendy 1F A B, anchC sre collvstar snd A7 + (0 = A8
This ciefmition aowy us tovwrite wnd sohee equatiors to find the leemth ol o segment I‘Eﬂﬂhlng Tip
— whe ‘“‘ff:f"f‘:t“::"“ teind ";:“:T::" For some students, it might be useful
polrs C o E P CE 1§ om + fem= g to emphasize the connections
o124 3 em = CE il between solving for unknown line
e segments and solving for unknown
A ARSTANCICY LK = 25 3.2 1 ML= o variables as they did in Algebra 1. If
g 2 3:_—“'::: students are struggling to set up the
e equations in order to solve parts a
T andb, then encourage them to think
K = 231 ~ Jor 3.3 em of lengths such as CD and DE as
€. MANE A COMIECTURE s there spoint @Enfor which =31 = Ve 24 cm & variables such as x or y.

2R =AC?Erplar
Wes; Samgpla anvever: Wihen 8 s the midpaindiit then A8 = BC. Subsiituting, A8 + BC = AC Scaffolding Question
Becomes AB + AB = AC and simpiitying 2(AB| = AC. i
» How can you confirm your answers

forpartsaandb? Use a ruler

Wehen [ine segmenteare ised to show & mevement. they ane ofoen shown 22 8 directed

bene: segrent ona coardinat e plane. Recall thit e lengthof the segment an o cosrdaie construct and measure the
plane i Foutdd using She datance formula That |5 of M has coordinaies |x ;| and N has
cooidinabesix_ g l_|‘15r|i-'.¥pm" y'} Wihilz aline segment has two ‘S'Egmen‘lﬁ- as EhﬁWn for “:h
endpoipts 2 directald fine sepment has a4t srting endpoint and a termung endpoint To
FInge ing {Har 1t!'.Jr:‘FGJ’RI:I'.!];_|_l"||_1I:-|5|:|:||ﬁ|il-r_| "t 38 IPerit ibE o pven ratim Pan:ﬂ
adied the: fraction of the horzonesl and serticsl movesen 1o the zardaates of the
(A |-I|':.,|_.:; ) |
EEEE Find Points on a Segmant
& CALCULATE ACCURATELY e the divtance formca 19 fied the exact lenTT T T I
Atk ! arliam
Al =lr R -F N — o
s w=RAR AL DT "
Al =TT TH .
1A= g
Al =[JT5 or 16 1! 1 lr 4
111
10.2 Livesr Mewm Ir-
Differentiating Instruction

InExample 2, students are working informally with the Segment
Addition Postulate, expressed in part a as: if D lidGmnhen

CD + DE = CE. This is a critical idea for later constructions.
Kinesthetic learners may benefit from working with a measuring
tape to visualize the addition, subtraction, and division ideas
developed here.

Part c prepares students for the idea of the midpoint of aline
segment and the relationship of this concept to length or distance,
For visual learners who may need help following the language of
part ¢, unpack the idea with a sketch.

10.2 Linear Measurec
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EXAMPLE 3

Teaching Tip
For part d, have students recognize
that they have just calculated the
mean for the x- and y-coordinates:
then, look at the structure of the
mean of two distinct numbers, to
understand that it must lie midway

between the two numbers on a
number line.

Scaffolding Questions

» How can you check your work to
see if point D divideAB such that
AD = DB? Sample answer: If you
use the distance formula to

calculate AD and DB, the values
should be equal.

* How s the y-coordinate of the
midpoint related to the
y-coordinates of Aand B? It is the

mean of the y-coordinates of A
and B.

e e

b COMMUMICATE PRECISELY F o (he coordinarss of pak Condiected line segmnt

AR that pariitions it min twe segments ina ratioof 290 1 Eiplae your sckstis

(3. & M ACHC = 2:1, then AC:AR #FHom A go § units to the right and 12 anits up 1o gat o B,
Then tn find €, ady B the hortrontal and vertica] movements ts the eanrdinates of paimt A.
So[-3419, 2+ 12| - -3+ 64 e 0}~ 0.4

3 mm Lze the diatarece formula to verdy that the ratio ol
ACCHis equalta 21

AL =TT —[=F"+ WA M0 o 10 BC w6 = 55 = [ = 4] 85 Bye ..!g..,i.

o, COMMUNICATE PRECISELY & id the coardinanes i pronlB et drvices 1 mio
&1 tn 1 raten Shesw your ek

15, 2); Bample arvaner: Fﬂﬂtqd"r.u!.ly feoen 4 1o 8-3 -:'m_ -4 +hay) =
(~3 + 45, -4 + 6). The cocnsinates of peint O are (15, 3| =

& EVALLATE REASOMABLENESS Fired b midpodilniking the foemuls

M= 2R e Ui, | e (v ) e the endpesnts of the segmen

Howr dnes this compaar e te the coardinates for p.'rlii,-‘p.;'lhd' Weae concins ks

an o mnks” ;

(L5, Z); The points have the same cosrdinge. Samp : The misdpoint of & sgment |s the

peaing that partithar i into two segment: ina 11 rasa.

1L i mmw Fer ke -_p:'-ﬂ-.v.r-lr-.'r il e o eguation —

i fied AB l\*‘.
AR + BC =~ AC Fiaee
A = 15em =07 em

Af = 3.2 em

b. REASOM QUANTITATIVELY What tergthowould FF need to e
congring 185>

PO b S clnghecot il we nect DF 8 A8 SofDe{22¢m. | |
Beciiibe DF +“EF =0 Wnd OF =2 Fem, Wi hite il EP<DF - DE=
ABem-22cm=13cm

BB CUIPTER 10 Tooi of Gesmerny

Emphasizing the Standards for Mathematical Practice

Example 3 provides an opportunity to address both the calculation
and the communication aspects of SMP 6 (Attend to precision)
Emphasize to students the importance of not anly calculating
correctly, but also of explaining their process in a way that allows
others to understand what is being done.

T ey & R dday

HHFF g

@2 CHAPTER10 Tools of Geometry
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1. mm Lirdatier areciar E:--;l_.;.;-r-\ull" A= ‘ 4 oo RS =
0= 2 tm [Fpot U s o898 wsch at U = LR el point V (a8 such that BV = 5,
s bl covsgrubnt (BV Explain your eamOning.

Mo, wee ieness thast OU + UR = 0 = d ane OU = UE. 50 0L = L Funiher, we Kiav 1k

RY + VB = BS = 3. and RV = V5, %0 RV = L Becouse OU s not equal te @V, we kniw that
OU v naat congrues 5

3 CALOWLATE ACCURKTELY Wiliar iv the mnct bo sk hown af 1 g
80 = TE= P T = e

"0 == =1 :
RO =ET =+ 3° 1!

RO =78 =5em —td

4. a REASON QUANTTTATIVELY If vouwere s add a point Tin Ry from 4y
Ewercrse 3 sach that the ratio B8 tollis 3102 whatwouldbe the - !

cooriinstes of T7
L ;:‘E-g. palrlfl_Fj]ﬂ! Wiy fO 7 10 @, S, the cosndinates of T are
(148001 +3m) = (1+ 51+ ]| which makes the cooramates of 112, )

COMMUNICATE PRECISELY Firicd the mmocdpsosinnt BB o usi gile
i bance foommats o8 culate MT !_'1|-"-|.' POIE T RO,

M -IL'.: 5"!'5'!] Thus, wee have that M = (3, 2.5], Because M is the midpoiigat
e engw (Bt R Th-z.s e Fisthes lltb1lh\'1hl‘lﬂiﬁ]"'- 3 em,
Thus, MT = BT — RM = ]Llﬂ—:__'f.m'_¢!,m

€ ke the oistance formula Yo confirm your resdt o pat b
Mr=JE =P G-

r, T ST s
AT = 15_‘-1'_— 3} +(§ - a8

T EEE—E— — —E—E—E———————————

PRACTICE

Exercise 1 requires students to use
the definition of line segment as they
determine the length of segments.

In Exercise 2, students must use given
information about a rectangle to
determine the truth of a statement
about parts of the rectangle.

In Exercise 3, students use the
distance formula to determine the
length of a segment.

Exercise 4 requires students to
locate the midpoint of a segment,
dividing it into segments with ratio
1:1, or to locate a point that divides
agiven segment into a ratio other
than 1:1.

L T ;
M= JE % Addressing the Standards
MT = ik A ———
_ ok
- | | JA N\ J AR 1401 |
mm-)ﬁ | ; §
3 6|
i Lrew e 4 26

Emphasizing the Standards for Mathematical Practice
Exercise 4 can be used to address SMP 2 (Reason abstractly and
quantitatively). Students need, in part a, to translate information
about a line segment divided in a certain ratio into a practical method
of salution. The key is to recognize that a 3:2 ratio divitfés the
fractions; andgz To do this students need to appreciate that the
pattern of proportions is thus 3:%:.'551 RT:-TQ.

il Ecuration

LEf ) g

rigt © Wt

L CETHT

10.2 Linear Meawree
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, Proving Theorms

about Line Segnmts

STANDARDS

Standards for Mathematical
Practice:1,3.5,6

PREREQUISITES

* Know and apply the concept of

congruence
* Construct two-column and
paragraph proofs
EXAMPLE 1
Teaching Tip

You may want to briefly discuss
definitions as students work on this
construction. Be sure students
understand that bisect means to
divide into two equal parts. Point out
that the prefix bi- means two (bicycle,
bilingual, biweekly, etc.)

Scaffolding Questions

* Instep a, does the exact amount of
the compass opening matter?
Explain. No; the exact amount of

ﬁa Proving Thearems about Line Segments

! EREaerrh ahoud Ene L egrnerts pung the Segment Adrite
P 11 : -
Bisect 2 Segment A
EXPLORE Follow Steps 5=t to e @ compans and §1rm glecigs to llect I'.
HArubyre your consbraction in steps d-1 11
=%\
o
| FE than b b. Without ging sefting plage
e fit i Ty e Ik e CTHTID B Make anar
Wit i il 1 tuth alpandiPy

I A= i
+_'_'_'_'_,_.-o—". L |
o { _r_‘_,_,-r"-'_'}
:"'-'_ X
. U the srnightege to drd) Label the int esertior il o 0 = point M
. USETOOLS |1 M ehe midpom@®? Esplain

Tiess A 16 the poind of infervechion®® and ns bisectofD . By the definilian of Bysciog
AM = MT, vo M Ia the misipointil .
&. CONSTRUCT ARGUMENTS [ step & why doyou need 1o open the £ smpast fomare
1 half Ehe length dgd
This ensufes that the bea arcs will Intersect

1. CORSTRUCT ARGUMENTS How are thelengt A MEL and A rekat 7 férite oo
Mo e egueabaces 1o eape ey

Sample answers: AM + ME = AB; AM AB. M8 =' AB: AM = M8

) ownmio -

the opening does not matter as Math Background

long as the opening is more than
half the length o8 .

* Doesusinga different compass
setting produce a different
outcome? Explain. Ne, using a
different compass setting will
produce a larger or smaller pairs
of arcs, but the location of the
midpoint will always be the same.

In this lesson, students work with line segments as they begin to

read and write more complex proofs. Along the way, students will
create and interpret geometric figures, This is a good time to
address the facts that can and cannot be assumed from a given
figure. In general, it can be assumed that lines that appear to be
straight are indeed straight and that points that lie along a line are
collinear. A point that appears to be a midpoint cannot be assumed to
be a midpoint simply because it is near the middle of the segment. 2
Similarly, when students turn their attention to angles in the next 2
few lessans, they should not assume an angle is a right angle unless
it is specifically marked as such in the figure.

i

H-YEL T

w3

uge
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I b el ateom, o Ty have noticei sie kat|aiship amang the leogzhs o the riginad
segmerd anel the |engite of the two shorter segment s you oested The Sepment Addition
Prestulate states that the retationship s true .

EETEIS seqment Addition Postulate " e
Cornplete the following stutement

IF & B C e eellinear. them ot B & betwean

Aand Cf andpnlyif 88 BC _af

E Use the Segment Addition Pestulate L o L4
Alsha has 3 square vegetable plot inher garden, She wants to s=t aside

0 comner of the plot lor planting carrats, a5 shown, Based on b
nlmu.ihhmﬁ& PTand}® 5T She wants tn Y

kncw if ghe can conclude thag  PS
a. CONSTRUCT ARGUMENTS Cormpless the tro-column

proof Below
L_I'I'\Erm -'l':ruru'rm -'_'T
Brovet'] =75

"1__'?’. SFT e ot 1 Gven
L pg BT gnid ©F ST 2, € gt pegroans tubes n s L, |
3 PR =P s et PP PG e 5T Begment Andmion Povtidate
P+ QF-= PS5+ 5T ‘Mmﬁmlﬁrﬁﬁpﬂtj‘
&P+ RcPi-0N lwﬂmﬁmw
& P =P o Suntisction Praperty of Equality
T ] ?j T Cemrvamin witn el laregie =y cgem

b COMMUMSCATE PRECISELY i t+e second atep of (9 pianl why 6t ne<gssary
"m'_r.'..r-grlh:- Biwveh § 18t erneri 1r-eh:'-:nn_;-x-":1.r;|r-erl:l-. i it Ementy bt
lengtis of pegrresits?

The proof depends upen wilhg the Segmend Addion Poatulate, but the postulnbe insies ket
of segments, wa it b recessany to Comen the congrusncs chalements i BEng® watemenis.
€. COMBIUNICATE PRECISELY Extend the bne seadwp e Loe segmeTit]

and et W be the point where they imtersert Wi & parngragh proof toprove that

P mSi and(]H = VW theal] m5 1

SincePR W andOR VW ,PR_SWand OR ST because congruent segments buve dqual
lengths. By the Sdgmices Alafian Phstiiate, P21 PO | OFf o S| 5V Wik Betoue P
PO GRSV VW by the Subufiutisn Plapeny of Equaity. SineeOR VIV, e Eguation
becomes PO VIV SV VW by the Subsditation Property of Eguainy. By the Subtrection Proprty

of Equallly, P05V, and segments with stqual leng®e are congrudhBao SV -

10k Froving Themrerme shout Line Segmm -

EXAMPLE 2

Teaching Tip
Some students may have trouble
following the reasoning in the
two-column proof, especially in the
steps where substitution is used.

You may want to have students use a
highlighter to mark any parts of
expressions or equations that change
from one step of the proof to the
next. This may help them focus on the
substitution that was made.

Scaffolding Questions

* What changes do you see from
step 4 to step 5 of the proof?
Explain how the Substitution
Property of Equality justifies these
statements. ST is replaced with
OR; we know that QR = ST
(from step 2) and the
Substitution Property of Equality
-states that you can therefore
replace ST with OR in any
expression or equation.

* What do you do to the equation to
get fromstep 5 to step 67
Subtract QR from both sides of

Emphasizing the Standards for Mathematical Practice "' #duation; Subtraction

The Segment Addition Postulate is an instance of SMP 7 (Look for

and make use of structure) Beginning with this esson, students
should get in the habit of seeing a line segment as awhole oras a
“sum” of its parts. In the figure in the Key Conceptdbis a line

Property of Equality.

segment, but it can also be viewed as a segment composed of the two
shorter segment®lB andBC, which have exactly one point in commen
(point B). Working back and forth between the two ways of looking at

asegment is a valuable skill when seeking a logical pathway to
develop a proof.

10.4 Proving Theorems about Line EE-gmen.
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Exercises 1 and 2 give students USE TOOLS Lise s compass and straightedige to bl Labe the midpein of the
additional practice inusing a compass| ™™"*"" S )
and straightedge to bisect a line f [
segment. Exercises 3 and 4 add a new [ y

work with bisecting a line segment.

dimension of reasoning to students’ \\\,‘E\-\ ‘
l /

In Exercises 5 and B, students
complete a two-column proof. 3. USETOOLS Feecanthow hne segmaflan o theet of tracing paper Explin fow

Hassan can fedd the popier in order 8o beflict
Fidd the paper 0 that point  coincides with point Bnzd make @ erease; Lintald the pape:

In Exercise 7, students are asked to The crease bivects the segment
et : A COMSTRUCT ARGUMENTS Fxtima woanty 13 ine B comguss i 51 aigh e to higer
El'l tIQI.IE thE reaﬁﬂnlng Df a prmf' B DT l':-'-E Fingls that she ::'I:::lhl e 'I::.'.':t"::-l.g“ ::'-II ".']e :—_- .:':'rl:-‘u'. Il'.tl :
coim bt ion amyway® Esplam
E[ . 'I'E'l,llw.l'lﬂ‘l'cmllllmﬁﬁmmlnhlﬂﬂ-mﬂ“phﬂw_
ercise 8 asks E:tuden_ts tg write a . 5, COMPNCTARIITS Contics ot
paragraph proof involving line 150t belue H_F__,ﬁ—f*“
A el F o
segments. Given =
Prowers =it
Addressing the Standards W
1 = - LRI et e o i sngin
Exercise SMP 3P0 1 05 - PR et h— (], eegment Adahion Postuinte
1-3 5 & 5 = (8= A Subsiftutson Property of Equality
LT £ g = g 5 Commuintive Prapsy N
q 3 N, 8 Bubstitution Proparty of Equality
5 3 T, T Zegra el el il by UL i
6 13 . WTERPRET PROBLEMS-Con 1t gbzine por - v - (55 ht'i-'-'Eqm-n
i Yo the Segment Admeion Poshuilete ean be Ut to ehow AL ~ and
7-B 3 Bath equations can Be solved for  and substtting  for  will lead o
m CHAPTER 10 oo of Gesmetry
Common Errors

InExercise 5, students may have difficulty identifying the reason for
step 4 of the proof. Because the statement RS + QR = PR looks like
the Segment Addition Postulate, students may cite this as the reason
for this step. Point out that they have already shown that PQ = RS
(step 2) and PQ + QR = PR (step 3). Substituting RS for PQin the
latter expression gives RS + QR = PR, so the Substitution Property
of Equality is the correct reason.

SOEEEE 1 A o i Biday

€D CHAPTER10 Tools of Geometry
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& Aoty planner i desgming & rev pari. The [parh hars e st g B
parthisAH andl Tl whichiare the same length A momement, M 4

X

the lergth 5BV will be the same 23 the lengEM 8
Explain whry thiz makes serse ' :

& lacated at The medpoet of both paths
a INTERPRETPROBLEMS. The oty planmer thaks that

Bath segments are hall the length af twe eshgrient segmsnts, 50 The lengths of iheve shoder
BEQments mut e the same.

Common Errors

InExercise 7, students may state that
Justin’s reasoning is correct because
he used substitution correctly.
Students who make this error may not

Eduration

LEf g

& Me

Copyright

have looked at the figure carefully or
considered whether the Segment
Addition Postulate can be applied in
this situation. Tell students that
Justin's error is a common one that

b. CONSTRUCT ARGUMENTS omiele the Fevmerolimn g oot
GlueneAR =C0, M s the midpeant 8 sl D
Prove:dldl =34

1L AN . H_h the 1 Grem

| midpaint oRS andED. they should watch out for: since
T A= L] (] £ ¥

e S s points P @, and R are not collinear,
&AM = ME CM = MD . Cowwr it ppgreesern e s s g thE SEngnt ﬂ.ddltiuﬂ Pﬂﬁtulate
5 AR - AE DM e WD Of Segment Addition Pastulate

| 8 auepm - M Subamlen Property of Equality does not appl?’
T b AM = M + A Thubsifdlon Propeity of Eguality
W _--_--_'_‘-_'1.- & Dislributhed Propeity
2 AM = CM 8 Chivacn Propier by o Eusiiy

10 A = M . Semre ity =i Faal wihi e g

7. CRITHOUE REASOMING Maser knows that paid Fis the i

mitlpeeen allS, sl heknowes that this meam A =5 He -:‘_-_._.______.—;—"_H_H
505 that PR = P} + OF by the Segrner Akl ition Pos by -

50PR = P + RS by substetunion. Do you sgres with Naser's

rasshrg” Explan

Fo; the Segmenl Additson Postuate only apples ta paine 1hat she collinest, b poinds P, O, afjd B
are nl codins

8. CONSTRUCT ARGUMENTS Wi & parigiaph proof toprove that iff B & aed S ane col iSesite
and & rlmul-‘.F i o, e H 15 the -::p-lj-n-'tlﬂ_'f
Sincef = B§ e fotofiend Seaenis havt sl Knglis, PO RS Becnindd v fhe m
of FR PO ~ OR. By the Subsimusion Progety of Bouakity O = S 50 1 1§ the i ot

104 Froving Thesre s about L Segm -

Emphasizing the Standards for Mathematical Practice
Part a of Exercise 6 is an important connection to SMP 1 (Make sense
of problems and persevere in solving them). In particular, when
students are asked to write a proof, they should first make sense of
the problem by asking themselves whether the statement they are
trying to prove seems reasonable, and why. Students who are able to
convince themselves that the statement to be proved is reasonable
are usually in a better position to put together a convincing argument
in the form of a proof.

10.4 Proving Theorems about Line SE-gmen.
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@ Performance Task

Picture Perfect

Students use a grid to find
dimensions, perimeters, and areas
inreference to anart canvas.

STANDARDS

Standards for Mathematical
Practice: This CHAPTER 10
Performance Task reinforces
Mathematical Practices SMP 1
and SMP 2.

Jump Start

To introduce the task, it may be
helpful to demonstrate that
coordinates can be assigned to the
vertices of a figure on a grid by first
assigning one vertex the coordinates
(0. 0) and determining the other
coordinates based on thaty

* |f one of the vertices is to be

assigned the coordinates (0, 0),
does it matter which of the vertices

Picture Perfect

Frovide o chear solution to the prodilem. Be sure to shaw all of it work, include

all refevant drawings, and fustefy your snawers.

Performance Task

Bilal plans. to buy some artwork at a locad gallery. He i considering

]
particulsr canvas dinplayed fugh on a wall The camves is not borg! T Lo

straight ansd Bilal must determine if the cameas. will it on ks B

oo wall before he makes kis purthase, The space svadable on hiz

wall etends from the cedieg 1.8 m and horizontally 2.4 m from

adicrang wal et

i'-'".-

—
Part A
B! plares by

SCLETE B £ L2 'MoE, weal O E BTWE CRITMET

o of the Caewie

) owrnmio

ischosen? No; any of the
vertices can be chosen to have
coordinates (0, 0).

£ Carmets o eseimarte it dimenmiom, if e

Emphasizing the Standards for Mathematical Practice
This Performance Task aligns primarily with SMP 1 (Make sense of

« What lengths do youneedinorder Problems and persevere in solving them). The task requires students
to find the perimeter of the canvas? t0 determine what information they need in order to find quantities
AB, BC, CD, and AD, the lengths such as length, perimeter, and area based on an imposed grid,

of the sides of the canvas.

* Vertically, point C lies 9 tiles above
point A. How many centimeters
does this correspond to? Each tile
has height 15 centimeters, so
9(15) = 135 centimeters.

CHAPTER 10 Tools of Geometry

Students must assign coordinates to vertices and interpret results
ina real-world situation as each part of the task builds on the parts
before it.
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PanB

ey hanging Bhe comwars, Bilal waeriy to mat and frame the artverk, [Fhe wanis s

5 em mat horder aroured the prrmeter of the camsars, what is the area of the mat berder
P rrunt orcler ™ Whast 15 ther il lengih of the mide perimeter of tre frame that he mest
arcker g fit the cameas plus mat border 7 1Fthe frame s [T cm wide, what i Bhe nevs anes
of theiramed artwork s

Teaching Tip
Parts C and D connect to

SMP 2 (Reason abstractly and
quantitatively) by asking students

to divide a segment into three equal
parts and transferring them to a point
at which the canvas is centered on the
wall, Have students first find where

J the left and right edges of canvas
should be placed on the wall and then
determine the two remaining points.

-
PantC

The gallery recommendad that Bifal instal] hadwss on the ’_-E.b-:‘. the framed carsas

tisat will supparl the antwork ¢ both ends and then at pgassl. sfang the fength of

hee frame. ihers should Bilal rstal the Fardeare? Justify you anseer

Common Errors

Students may mistakenly assign

coordinates to the vertices of ABCD by

regarding each gridline as 1 cmrather

than 15 cm. Students may also make

4 the mistake of placing the mat on the
e . canvas so that the mat aligns with the
Bl wants b cmter the cawes hrizontally on is wall He drane 4 ne thet rues the outside edge of the canvas and extends
| i re ey 5 cminward rather than outward.

T

4

CHAPTER 10 o fomowcs Tl

Copynght © Mcbeaw-Hil Education

Scoring Rubric

Max

Part Points

Full Credit Response

55.3cmby 553 cmor 4.6 m by 4.6 m; Let the coordinates of A be (0, 0), then the rest of the coordinptes are

A 2 | B(9 2),C(=2 9),and D{7, 11) The height of the canvas ig/§H — 9)7 + 7 — [—2))-VE5. The width of
the canvas is w %9 — 0)7 + (2 - 0)¢ ¥B5. Each tile measures ki so 1 EUEﬂ =1383cmor0.138ih.

B 2 | B85%15+10)= (V85 x15) =2865cm 4(VB5 x 15 + 10) B0cm{VB5 x 15 + 30)" = 283225 cf®

c 3 Ateachend thenat 36 cm fromone end and 11.2 cm from the same end. The total length of the framed danvas is
approxmately 168 crgf F68) = 56 cmyf168) = 112 em
36 cm, 92 cm, 148 cm, and 204 cm. The center of the 2.4-m section of wall is 120 cm from the adjoirling wall
The canvas is approximately 168 cm long, so 84 cm should be on one side of the 120-cmmark and Bjf cm

D 2 should be on the other, So the first hole should be drilled at (120 — 84) = 36, The next support on the canvas
is at (36 + 56) = 92 cm. The next support is at (36 + 112) = 148 cm. And the final support is at (36 |+ 168)
=204 om.

Total B

CHAPTER 10 Perfarmance Tas..l
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€D Performance Task

Triangle Designs

= Frovide o clear solution to the prodilem. Be sure to shaw all of it work, include
Triﬁ..'ﬂgle DES‘.I.Q'M all refevant drawings, ane justely your snuwers.

Students explore different plans fOr | ewgovemment i he et s o pkin funtofa
paths across a city park, one of which ~\
involves angle bisectors and \

perpendicular bisectors, \

R T

Standards for Mathematical =

Practice: This CHAPTER 10 F s . B
Performance Task reinforces O e i e SRS 3 FRCH S ot i the paric et which b
Mathematical Practices SMP 1, that 21 e 2 e supplememtaryand 23 24 e sugpiomeriey

SMP 2, SMP 5, SMP B, and EMF'J'L

Materials

dynamic geometry software or
compass and straightedge

Jump Start

Some students may be unsure about |
how to construct an angle bisegton on
a perpendicular bisector. ‘
* How do you use compass and = -
straightedge to create a 0 '
perpendicular bisector? Sample

answer: Make an arc a litle Emphasizing the Standards for Mathematical Practice
more than half the length of the This Performance Task aligns primarily with SMP 3 (Construct viable
line. Without changing the arguments and critique the reasoning of others). The task requires

compass, repeat from the other students apply SMP 5 (Use appropriate tools strategically) to make
point. Use the straightedge to  the paper-and-pencil constructions identified in Part C. Part C asks
draw a line segment between  students toimplement SMP 2 (Reason abstractly and quantitatively)
the two intersections of the arcs. and SMP 6 (Attend to precision) to deduce that a circumscribed circle
That is the perpendicular would result from the construction using perpendicular bisectors,
bisector. z

CHAPTER 10 Tools of Geometry
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Cogryright &P Grae-Hill

e e— —

Part B
nher second des g Suhatia dec e boplace thise At w1 piak o5 shoan @ the
ogenrn, Virite o parngrapl prood to show et i VIV = X7 md Y = ¥7 thaen ¥ = X%

4
Pari C
st weands i deaw two ciffevent dee (g o theee paths forthe paik s each demign, 2
timeh receptacie wilf be plated st the point where the hvee paths mbersect. in oe :||'-:|-,;||

twepaths will be the ';l'EiEr_. secTons of the thargle aiid in the ot desigr i sabhe il
5 the pevperctcular bisect on of the iriangie Explain the scvantage of the plarament of
the timshrecepiache inesch desgn

Jump Start (continued)

* How do you use compass and
straightedge to createa
perpendicular bisector? Sample
answer: Draw an arc that
intersects the sides of the angle,
using the vertex as the center.
Using the same setting, put
the compass on one of the
intersections, and draw an arc
within the angle. Repeat with
the other intersection. Use the
straightedge to draw a line from
the vertex through the points
where the arcs intersect. That is
your angle bisector.

Common Errors

Some students may incorrectly treat
a construction as a sketch. Stress
accuracy and proper use of the tools
while the students are making their
constructions. Careful alignment of
I thestraightedge and setting the
cormpass so that it does not expand
during a rotation are critical skills for
receiving the expected results.

- _J
EHAPTER 1D -':-'I.:l'l..'n:-'--u.'
Scoring Rubric
Part  Jiax Full Credit Response
Points e

Because £1 15 supplementary to £2 and £ 2 is
5u§jp1ementary to£3, £1 = /3 Mlso, £3 = £] and

2 | £3supplementary to £4 means that 21 mustbe

supplementary to £4. Finally, £4 is supplementary to £

and £5s50£] = £5,

VW = VY + YWby the Seg Add. Post. so VY = VW =Y

Z Sub. Prop. of Eq. Similarly, XZ = XY + YZ by the Seg, Ad{l.

Post so XY = X7 = ¥Z by Sub. Prop. of Eg. Using
substitution, VY = XZ — YZ = XY

by

the receptacle at the intersection of the angle bisectors
4 | ltwill be equidistant from the sides of the triangle.
If she places the receptacle at the intersection of the

perpendicular bisectors, it will be equidistant from the
vertices of the triangle.

>ee Interactive Student Guide for drawing, |f Suhaila plapes

Total

CHAPTER 10 Performance Tas.l
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Standardized Test
Practice

Diagnosing Errors

Students who answer Item 3
incorrectly may not be fluent with
terms used in this chapter. Make a list
of commaon terms, such as linear pair,
supplementary angles, and vertical
angles, as well as mathematical
properties such as the Transitive,
Addition, and Subtraction properties
of equality. For each, ask students to
explain the term or property and draw
or write an example.

Standardized Test Practice

1 ez o figure formed by S withip & F A0 = 38C C s the midpointBl. sad A5
o emdpalm dhat iz the b oA
; R
L Alinesegment s spartofine|  thal i formeg s .
oY 0wl endpoiriy = 15 CE v e The i ]
5 C it e the s e thes B it & on rih | R
1l Angies Theore
B
e —— .
L] Arme 1 a1 ..-1-,;._.
ALlS land £
Prowe I i i e
2 arm et palf  The=lore 5 hgl
eni Halt Thea em, they Jimipplementary i | A ol R
s it mg |+ a2 =40
Wi ms 2+ ms 380 By the
Traritive | Propecty of Eg
= 1 i L+ MLS T ¥ e
SubtractionFroperty of Equaitg = ~3
& ABL D ham wortsces 3t A -2 50 B~ 1 171 C78 3] sndDi 14 -
A Wikat & the perimeter of AR
AR =8 8C = W1, C0 = ¥7T. and AD — T 30 the perimeter o Wl « 24T 4
3VHE or about §1.0 unity
b. 0 AR D= tramslabed g < -3 42 and reflected in the s-am= fad of

(=8, —8], [, —18), % ~7), (11, 9

€. SAhe pevigieie Lad A B Hr aire . Lhel peir e of adguge

Yeu e de lengiheo! the mageardE W1, 273 nnd 3E; the vides are Edngrusit o
1he sides of ABCD. so fhe pedimpiens e Ue Lame

D ourmIRID Gromery

CHAPTER 10 Tools of Geametry
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7. Complete the followir g ook Diag“ming Errun
Green: _:!--.: s EfnEnteary i .; |I'l H.‘EI"I'I ?, E-tud'ErltEl Whﬂ Etruﬁle to fi“
SL b apniamertany to 2 i H
O v in the reasons may benefit froma
diagram. Have these students draw a
w diagram of angles A, B, and C
AarmiHe IH Mnmﬂhwhmq“hl
(= = . ' .
:i;mnlm;m: e Students who incorrectly identify the
T R g e third stepin the list as step 2 for
iAok M:M;MLMHH Item 8 may not have read through all
. |_ e Conet = of the steps before ordering them.
T AAERER R CL Sttt bn e S oA s the ke The second step listed is a better
step 2, because further down the list
; 50t o s e ot Yt e e S there is a step that creates point T,
T [oronk comtucing T
5 Sl T CEE i h pot af ] 7R i et o I‘t’EI’I’I 14
1 S Pt W b sl oe Te et 2 Siminew agie - .
] gt '..-u:-gl:r'\-' O L wATth, roores 1M (IMDas s, BOpe B2 5 Al Sl an e ks BT B I'Ei AHEWEF IntIUdEE I'I'IEEEUFII'IBAE
b ] '.'I:'r..:- .':I_I.'..'-" T o IR A ST W A 1 A e e WIthacumpaSE‘makingan ar{:with
- N ” compass point on Y, and placing
. Ahenad s constnatings o be oo ' Dezorine the s1ece thet hmad chould ta
s;hs- o ;i_m::‘.gm Desorine the steps thet Ahmad should teke. Pﬂlntzﬂﬂ thE‘ arc.
company # compass widih s Bhat the p b ol 8 - ;
Wt chungiog e O, ieve e ompeen rok 10 Y el 4" [1] Answer includes 1 or 2 of the
an arc. Piace I &n e §C, aid connect ¥ and J, LI* l:ﬂl’l’E'Ct'EtE‘pE
1. D Cumimibe i B e A i et [0] no response OR incorrect answers
'lr.w-la_]"w desiaf the angle, than pont ks o the wgle hinector Enplainhow this thearsen uistifie th and reas I:Il'ling
miethod |i5ed to DonaTracE an angle bisecior
To constiuchag Qraa bis betbrymike fin arc cocaling|poliits o sachiyay i e equlyiant [ Item 15
from fhve vertew. Then ereste ares from Sothef Bress penits ladng the same cbnmpane widif. ‘
The paint where those arcs crows b equidisiant from bath sides of the sngee, sa it Bes on the i3f Correct answer for all p.‘:ll'tE
angie blsector [2] Minor errors in calculating a
CHAPTER 10 sy et ot 1 D perimeter or vertex of image but
correct interpretation for part ¢
Test-Taking Strategy OR one part incorrect

[1] At least one correct compenent
|0] no response OR incorrect answers
and reasoning

Some students may struggle to visualize the steps described in
Item 8. Encourage students to perform the construction on scrap
paper, being sure to use the same point names as are given in the
problem. As they complete each step in the construction, have them
find that step in the list and number it.

CHAPTER 10 Standardized Test Practi )
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o Chapter Focus

@ Cuadrilaterals

f-H!.F'TERFID-E‘lE.-- 1 EUOET WAt el fagrnre in e ity & 3

Using the Interactive Four werk ponLcompiete £ach eason, retum tn these pages toc!
Student Guide
The Interactive Student Guide (ISG) | T —————————— #
can be used in conjunction with ity o S DA
Integrated Math 8. uclp (15, 01, (=5, Oy, and {5, 8

|mlj_mhhrn—pn |
| Prove thearemms about para BT ATl ey et Toll pwing: o P 1
I.IJ.: ma gramed R T =W 1he diagonats of ."'- el = cangiaent
Teaching Tip g o e e a4 pelslgpuns Crinea
gromemicebmirnecy | T o e 1 thew Sk Naries 1 icaact
The preview question for Lesson 11.2] |t armtes o proe sepie grametric hesrdppnoses 0 : "
provides practice for SMP 2 (Reason | |*# /7 S T
abstractly and quantitatively) Ask P
students to graph the three given You €AnaoN prove 8 general satement with
points and use their graph to | N Snemple
determine the other possible vertices. g ot s g |
Remind students that they must use | o dlermring @ ASKIYs 3pardiciogrem Expla

algebra to prove each point is a Siopestl has siopy =3 ~ LAC han

vertex. sope—i= ~3 CD has siope’ g'= 1

ancAl has slopg— 2= | ABCD I not
parsliclogiam because 1 doet fied Bave lwe oinirs
-] P'iliihl ﬂpnﬁll':[' (- L

Ao Do peint L b move that ASCT i n
g

Samuie anywer Mows pasml C 1a O 4;_1|-.en:1r|r
vigoe ol Is: .f- J, ard the slope o Iy
[ unchanged. Then AFCD s two palrs of parsie

| epposile tides, s e patadbedogram.

D) CHAPTER 11 Gt o
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T N | Teaching Tip
i S PeC——

Th ie i '
I'-":_q-r'..'r-::g-uu Sout paralrsagrime MSGH & a rectangte snd COEF ivapa slelcpram Lan = PI‘E"'I"F i qUEStan I:m LEEED" 1 13
:'1:_1-; !:.HI;:'E:_;I"-.'II:I: r:\'-‘.;l.a'--_u-l.n--.'l & il ey esnciude BOFG s  rectangle? Explair ﬂddrE'S SE5 SMP 7 [Lﬂ'ﬂk for and rl'lallE
¥ ineds and mEthods irompedd and straighted b
etring neflective devices. pape Toidiag ;';'-r.-é'u P — 1 use of stru :ture] One apprna:h for
et i R B solving the problem is to draw the
nlgetracally H . .

R R 0 B - three quadrilaterals mentioned in the
S PS————————— problem statement separately. Have
students mark everything they know

:'_u-’__igiﬂ-ﬂl befare they separate the rectangles.
e trear eins about parallripgrars ClansiFy tee quadivlateral shown on th =i t i
P fowr -\_-lﬁfJ' l'-‘lL.' -'-';-'l'.-:.lf:f:-':r 5 YWEIN 3 v "— I:l El:lli-'ld'.': . . e 1 USE th|5 Prnhhem tu rEInfn rEE that ‘fﬂu
'-f.‘-:;:';}'u'ﬂ::::i ':f_:":li:";l::: v TTIT cannot assume a figure is a rectangle
POTTIE Sal = e | N . i i i
E'.rrn.'.- el e :1|.:!L':|"- MTERE gEMTENT theorgms o ; SII'I'IFI["I' I}Ecause 1t lDDkE hkle ElrE[tElF'lgIE.
igebraicaly TalmRpiE The theorems and definitions of
- saans geometry must be used to prove it.
Rhambin, the side engths nre B 1o they are
congruent, 1 s not s e because the Teaching Tip
dlagonals are not cangruent. The diagonals hi ¥ X
ey “| The preview question for Lesson 11 4
| assin 11 Stvapasctas snd inen can prompt a discussion of SMP 6
'_-'.-‘l'l:ﬂ--'_‘.ii.':lr'- I peove simple gromesric theoogihet are the coordingt es af the endpoints of fhe {A.ttﬂﬂd to pr!ﬂl!i_ﬂl'l]. Clﬂﬁﬂiﬁl‘in thE‘
ilgebraialy micsegmerd of the trapedold? : 5 E
quadrilateral requires that students
EEEEm be precise in their language and their
- ] mm thinking, Determining that the sides
uas ] have the same length is enough to

determine that the figure is a rhombus,
[ buthat enough to determine whether

or not the figure is a square. Students
must also calculate accurately, as
they determine the side lengths and

&l Eduration

meryright © MeGraw-+

.
L

the lengths of the diagonals.
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@- Parallelograms

@ Parallelograms

. Objectives
STANDARDS + e thécrmesout parog s g e s
Stan dal'ds fﬂr Mﬁthematlcal . i -..-.F.: ;z. ::.-:::I_I '_JI_-:-I 0N B 900 e logra e
Practice: 1,2,3,5,6,7,8 e
P:th“ 5 A U 1 h st sfe mies paraliel too

PREREQUISITES Investigate the Propertics
of Paral AImis

i - I EXPLORE |
+ Use relationships of anglepairs | Fncis gt
formed by two parallel lines felatiorhips are true forall parallelogrars
crossed by a transversal a “SFEMSI U gamesyslmare o drow'
* Prove that triangles are congruent | 7™

b. USE TOOLE Lie the meassement to

ExAM PLE 1. Shtuden’ :I:IIIE.:I;.JINI';U‘:I“":'-JI Wil

T .
1) B i HEL!

Teaching Tip SMP 7 sy . -
Part f offers an opportunity to c. MAKE A CONJECTURE. Make o congectune sboost ipgposdle angies and o
address SMP 7 (Look for and make i Saion pon ot e v
use of structure). As students
analyze the measurements they o UBETOURS U pinetey st ba i B chagionls it A Lkl s
found, they should look for a pattern | poriesection Use he mesurement tosksts frnd the messiremens
thaT Shfl WS WhICh I}a rt"_-'.. [If o Studenis’ measurements will vary
parallelogram are congruent. '-" e M

v = MAKE & COMETTU fakoalt oo uisan e dagonds of 3
Scaffolding Questions \Veakalh 11 1 I

The didgonals biect each other

* Are any of the sides =7 If so, which
sides? Opposite sides are =.
Is this true for all pairs of opposite
sides in your parallelograms?
Yes. Do you think that opposite ~ Math Background
sides are = in all parallelograms? A parallelogram is a type of quadrilateral that has both pairs of
Explain. Students' responses opposite sides parallel to one another. Parallelograms have the
will vary. following properties.
* What do you notice about the * Opposite sides of a parallelogram are congruent.
diagonals of the parallelograms?
They bisect each other. Does this
mean the diagonals are =2 Explain, . _
No, they can be different lengths * Diagonals of a parallelogram bisect each other.
and still bisect each other. Each of these properties can be proved using the definition of a
parallelogram and congruent triangles. These properties can by
applied to any quadrilateral that is identified as a parallelogram,

ED CWPTERLL (ot dats

* Opposite angles of a parallelogram are congruent.
* Consecutive angles of a parallelogram are supplementary.

pyright © MicGema-Hill Eucat
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&l Eduranon

CEp

% 8 Ik

Cigrynigh

1. FINID A PATTERM Mangadats ke piar Higlograe vou

retatormhips that yaunglced the Samie?

certrai Led in pat o Are the

Tex, spposite vides and angiey rermain capgrent, and the disgonats blsest each othes

Geversl e nperties are true bor al prEEteingains Al of thisse prepertie s can be proved
USINE Definitlorm, properties and theanems that you sready know

KEY CONCEPT

Compiete the table by wribing the complete thescem that comesperds to each abbreviation

Thecram Stalement Abbrerintton

ng | Wequaddisternl s o paralielegram, then s opposite
uigen are congnaent.

it M i usdritnioral is & parnlielegran, then = oppasns
| angles are congiuent

ri I o qusdrilateral v a parafislogram, (hen s consecuiiee

angles are slagpplermneniary.

It o par alledogrem has are mgi angie. then 1 mas o ]
i angles :

(181

It & quedsilataral by o parallelogram, then ns dagonals
blsect each other.

LT

It & quadriateral i 8 paraleiagiam, then each

cangreen bisnglen

e Hidgonal separates the parallel sgram into two Thiag, sman #tes i ar bobp 2 3 s

EIITEE Prove That Opposite Angles of a Parallalogram
Are Congruent

& PLAN A SOLUTION |/ yeuwanted o g thal AP & 2R ming CRCTC Rew couild
Miter the: disggrain ! he ot to assist i yau proaf Whilt Fact aboul point ard 18635

Justifhess your oo

Plan and complete a two-tolume proaf of Theorem 11.4: if o guadelateraiiso
parclleiogram, then ity oppesite angles ore congruest

-
&
Sample anueer | wod g g ine from "‘1“_“.'!‘.]’“!‘ S B Aty b
pointa, there I3 exactly one line.

]

T E — —E —E— —E—E—E——————————

EXAMPLE 2
Teaching Tip

In part a, students must determine
how to alter the given diagram to
prove Theorem 11 4 in a specific way.
Students can plan their salution by
working backwards from the result
they want (prove Theorem 11.4 using
CPCTC), which uses SMP 1 (Make

sense of problems and persevere in
solving them).

Scaffolding Questions

* What are you trying to prove?
Opposite angles of a
parallelogram are congruent.

* What are the opposite angles in the
diagram? ZP = ZRand ZO = £S

* Why are triangles useful when
trying to prove parts are
congruent? There are many ways
to prove that triangles are =,
You can divide parallelograms
inta triangles, and once you
prove two triangles are =, you
can use corresponding parts of
congruent triangles to prove
elements in the parallelograms
congruent.

112 Parallelogram ¥
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EXAMPLE 3

Teaching Tip

Prowe: <P w 4R
Review the difference between a
paragraph proof and a two-column e 2
proof. Emphasize that in both types YT 0 : S
of proofs, students must attend to - e Py g
SMP 3 (Construct viable arguments | — s

and critique the reasoning of others).

Scaffolding Questions

* Why are theorems about
transversals helpful in proving
theorems about parallelograms?
Since the opposite sides of a
parallelogram are parallel, the

b. COMSTRUCT ARGLMEMTS © i then dvuling statements and reasons to corgliete. P o

s Z

Glvare Parsbeiogram PORS

c. DESCRIE & METHOD' How could yew contiie the proof ingrove 20 = 25
Sampie ariwen: | could drove SegeMll o then prove thil ASPR = 5009, Then | could use
CPETE o prowe that 20 = 5 Corresponding parts of & o are @
=LY Prove that Consecutive Angles of a Parallelogram
are Supplementary

Plaes and write o paragraph prood of Theorem 115: If & quodrilaterslis 8 4 *

porollelagram. then its comsecutive angles ore supplementary

4. CONSTRUCT ARGUMEENTS T orpiete the saagraph proal
Ghepn: 1M s g paralieiogam =
Prove: 2fard LK 2K end 21

L1 and 20 and £M and L] e sapplementaiy
Wis green that LM s a parafislog sl g L] E g & Vihen

adjacent sides form transversals. two i flel s are cot by ransverERecutive niedor sngies. 5
Therefore, we can use theorems p e et

about traversals to make
statements about
parallelograms.

* Toprove that £l and £ZK are
supplementary, which segment is

the transversal and which are the
parallel lines?JM and(L\ake the

parallel segmentsiX is the
transversal.

e STy

EXAMPT

&) Prove Right Angles in Parallelograms

Wiri - & .

ﬁ:ﬂt:::mz:hmﬂmmuﬁﬂuwﬂemmwmm c !

& tmms '.\-.I:;I_d-:g.p'h':c;r |
Givvere Paralzlagram (OFF <L ma right ingle
Prowe: 2D, SF et £F are rightangles ;
Somple anawer It s given thal COEF |s & Soand 4O |u 8 right o Thim. T4 says that spp. 26 of ol o
fre 2 A S ENAETELI T Al 6 W] 2. T W gk Colsecutiee 23 of s o |
i sippiefentary, o o € ming e slppleqen iy 1o.bot SFand <D TherimC &m0 =
maiC + mMLF = 180 by the definition of suppleni®ntary. S0, m20 = moF =180 = 90 = 90,
Therelare, £F and 20 are abso i, O5.

w CHAPFTER 11 (jusssdereraln

Differentiating Instruction

Some students have difficulty remembering all the information
needed to prove the properties of parallelograms. Befare students

begin the proofs, have them create a graphic organizer that
summarizes information pertinent to the proofs.

Zs and
Parallel Lines

Proving As
Congruent

Properties of
Parallelograms

Have students brainstorm what information they should include in the
first two columns and record it in a way that is useful to them. Have
them fill out the third column as they work through the lesson.
Encourage them to use the graphic organizer throughout the lesson.

Copyright © Mol ae-Hill Educalis
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msmmpmh ol a Parallelogram Bisect EXAMPLE 4

Teaching Tip
Students should know that they can

Use algebea to prove Thearem 11.7.if o quedrilatersd pereiiaiog
its diogomals bisect eoch other, - = T

&, BEASOM ABSTRACTLY ‘Y- knan Ehat bppote sides ol 8 par dlelsgramare

parsied s that parale! knes havwe equal siopes. How can this sifemmstion .-ii-r |

o find the coordinates of point C in paralie ogram ABLD? i
e ooy s s RO B use past reasoning as they apply
30 ol i v e sl sl v S SMP 3 (Construct viable arguments
sope. poirt C ik slso y units above and & unis 16 the iigit of point D. The coardingbes aof pair g aﬁd Cﬁﬁql.,IE thE reasnning ﬂf ﬂﬂ'ﬂﬁ]
e e b n to prove new relationships. Discuss
b ACCURATELY Wiatare the iretkomfd 00
hmmmmldm# o ?j vt p:n :njmf—lj;i. " that once a theorem has been proved,
2. COMMUNICATE PRECISELY AT weBi0 hove the same midoont ey e, st show lt can hE‘ USEd A5 dreasan IH'I aﬂﬂther
proof without proving it all over again.

et ihe dagomats bisect eack othes?
Scaffolding Questions

Sampis amawer: By the delindion of bisects, any segment, line. of plane thal Inderecty & kegmehi
#t &1 midpaint bisects he segment. S IMstsectBD at the midpsint S5 _AC burcliD,
Similariy, sincefll intersectliC @1 the midpalit fE BD bisechlE_ So, the dlagonais of » What have you E‘lll’EEld‘f PFD"-'E'EI

parallakogeem iveo sach otfer,
about parallelograms in this lesson?
[INAENER - —— == === = =——=] Thm. 11.4: Opposite £s of a
L :wm::ms quEttum 11.3:Wo quodkilsternlis o E " parallelogram are =. Thm. 11.5:
parn o, s opposite sides ore congirert
& Fillin the mmsng statements sd ressom Z Consecutive /sina

W o parallelogram are supplementary.
* How can you apply these theorems

Given: Parg Iedogrmen EF (54
ProweE F =i andiE =55

1L EFGH b & panaflelogram.

B

& IF i e (T

1 Detinftion of paradieisgram

3. 2EFH = ZGHF and <ENF = 2 GFH

3. Alt ini Ths

to the diagram for the proof?
£LC= fEand £D = £F; the

A aFr] AReh Prop.of & following pairs of angles are
: ii‘f‘f’“ e o supplementary: £C and £D, £ZD
——— " G e [ ahd ZE, ZE and ZF, ZF and ZC.
b Esplanwery S (af Ribniifor Bf p e leatanall

Samips answer: AR g sl elograms have 2 pais of parslled lines. When a dlsgonal is drim, youoen
us= the || bnes i prove that et iNL.cs are = &nd that the 255 Revned by the diagonnl ane @ &

11.2 Pasbeolngn ||-

&l Eduration

ogryright © WeGraw-+

.
L

Emphasizing the Standards for Mathematical Practice
Example 4 requires students to develop their own plan for a proof
that begins with the given and ends with what is supposed to be
proved. They receive no help with the steps involved.

To help students think through the problem, have them tell you
everything they already know about parallelograms and right angles.
Then discuss possible methods they could use to prove that angles
are right angles. Lead a discussion where students connect what they
already know with what they are trying to prove. Once they have an
overview of the thinking, have them complete the example.

112 Parallelogram4fJE¥
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e e
EXAMPLE 5 2 CONSTRUCT ARGUMENTS Write a paiugroph proot of Thearem | 1 4 i

If & quedrioteral s o porofielogrom then ench dingannd sepormtes the ; \
Teaching Tip parsiogre it e ot i R L

Glven Pas alelogram KLy

There are many ways to address e ALY AU d AL = AL
Earale a * 2
SMP 2 (Reason abstractly and e e Siads M inke3 A6 s glvemtont KAl s =
; S KL MM andkN LM . Because they are ail. InL x, SNKS = LMK wnd LNMKE = LLEM. By the
quantitatively). One is to use algebra Refl Prop. of M s . Using the ASA Thesrem, ANKM = ALMK. Using the duiiicine
to show rﬂ'iﬂtiﬂﬂﬁhips. As students name teasaning can be used 1o prove SNKL = AL
work thrnugh the Etgﬂhrait Flrﬂlﬂf. the"f b 1 ;J;;;ugarhfw:-rn-ln--gv- o confdint e plane a3 shown s .n:g._i “nn
must connect the information they a. USESTRUCTURE Steow how she ean i sigebrato shom that iR
g . cpposite soesaf the paraleiogram ane CorgruEnt 1 .
getusing algebra with the geometric o S B o BEEEsia " anidan
figure and what they are trying to 08 YW T =07 o420 = 35; EEBEl imamum
4 > LRSS
prove about it PG =T =35 + [0~ -3 ¥30 = 75;
) EF == TF = A= 0F &1 = ¥ 60 - -9 T T3 6% = 315
&mﬂldm ﬂuﬂhnnﬂ b. USESTRUCTURE Sitvow b she ran e slgsbins o show that the dugonals bisert
2 3 i eachother?
* Howarea mldpﬂ_nrﬂ and a bisector Sampte anawesr: She can use th midpolnt fermisla
related? Any bisector passes migpoint o T30 o o) ) and midpomnt #6237 45 Y < 2.y
through the midpoint. The clagenalsinkervect o such other's midpelt. 1o they iest each ot
i - 5, ., CRITIQUE REASONING i :zh 1L Tasrmen that she has foond
* How does knowing the midpoints of| ° shematepral Thertrm 11 3 L7\ B At M corec
. Wit o whiy not?
tl‘_]E diagﬂﬂﬂlfl h‘El[;}’GLI 'Eh'l:'w thﬂ Sampie anywer: She is Incorect. Part 4 does net prove Theorem 113, ar part b does rot prove
bisect each other? It a ﬂiﬂgﬂﬂﬂl Treetem 1LY, These demonitrations anly verify that the theorem hobds far this paricular
passes thraugh the other paraiieingram. To credle & proper prool. Yeamin weuld have b use & genernl pansiletogram.

diagonal's midpoint, it bisects it. =
o PLAN A SOLUTION Hove consdd Warsmim aiter hes DEF(G 50 that parts aand base
walld proafsed Thearems 11 3and 11.77
Sample anieer: She could convirs Dg‘ﬂ rn;uﬁ aralDG [EF . pnd 5o that 1he
cogulingtes i o beifie of Natloies subiead of any sumber- Thiywouldunaie 057G & § !
\ paralisiogram Yeumin cotlel ihen ine the Disinnce Formuts 6 In part o and te miggoin

"B ~4 " | —r e B

formuila in part b to show that Theorems 11,3808 1.7 air true for the general pansilel o,

m CHAFTER 11 (jusssrdereraln

Common Errors

Students may attempt to use imprecise methods for proving
theorems. They may give reasons that involve visual impressions from
the diagrams or measurements made with a ruler or protractor.
Emphasize that all the reasons given must be mathematically sound
and must be true for all parallelograms and not just the ane
represented by a diagram. Note that their proofs must use definitions,
properties, postulates, theorems, and formulas as their reasons.

Copyright © Mt me-Hill Educ atian
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e

e it w17 s peukiogen PRACTICE
Giver: Parabelegyain Wi
it g +_ In Exercises 1 and 2, students must
prove theorems about parallelograms.

L WY el bprae L Giemn
2 WX T4y tll’|'l_"I-FE L Dwhivitrma? o dlsmpan %
S DA v S T e e Exercise 3 allows students to verify
4 o= < v LT e r— relationships in a parallelogram, using
B AlEE ASTM B, AAL ' 4 '
B e I — — the coordinates of its vertices.
& CRAIMIQUE REASOMING ¥t i the eror i the i oof? -

ARA b mot n valld test for triangle cangruence, Exercise 4 requires students to
b. CONSTRUCT ARGUMENTS car it you correct the erra analyze and reconstruct a proof

Sample armwer | woukd vhow that oppeite sijes of the parnlisiogiam are = and Heh we A0 ahnut a PEF-EIHE“JSI‘BFTL
& Rewmite the procf wath vour edies

L WYZ i1 8 paraliclogram L v In Exercise 5, students practice by

2 “H Jmlﬂ L Dwfarijoro® sl ati F-Tﬂ'l.l"ing a StatEmE'nt abl:l'.lt -El

XWT W = AT TR Srpies T ey »

WS e (R e e e parallelogram in a real-world

E AWKM = AZTM % ASA situation.

s Wi fdd ankhd wld ¥ & RO

5. FINDAPATTERN Khaifs Street nnd Mlorouban Sirest a Addressing the Standards

par el ;mchmﬂ'.;m::;:.:tltm-a: hverim are ;-:.1:15— [ e l'fl th

Mnher s at @ pirzn restaoraet onthe comer of Khaifa anderms
Jadat M Testhnr He needs o delier apirm toa hous on the i
cormer of Moroubsah and ladet Al prarah, Mahe b deackng / T a....-/‘

L & il gy | Y

Exercise SMP
vahether ro traveed o EEaTS and Jadst Mloara h Seroe o o0 1—2
Nooubsabard it Alaber I he wards b trivved the shortest
destance, wihichiieae should he choose ™ Explain por ieasoning 3 1 f 3. 7
Sasngie anayenr: Both mates ste the same distanee. Because Achalfah 5t i parailed 1o Alsroubab 52 ang

Mmumumnmmm.uwwwnmm“p!m the: 4

ettt o e By Thopr sy 13, oot ek ot g e e The aV 7
section of Khaldh 1 Has the same tengh by the sdttion of Oficutinh 5§ et she cecfiun of gt ikaman e

Fid the saine lengih o fhe section of Jadat Alzsuher fwe Trereione, both rouTes are the san'e distance

11.2 Pesbeligs ||.

Differentiating Instruction

Visual clues often help students think about a problem ina more
concrete manner. Give each student a red and a blue pencil. Review
the marks used to show parallel lines, congruent lines, and congruent
angles. Have students mark the given using a red pencil and what they
are trying to prove with a blue pencil. Each time they complete a step
in the proof, have them mark the information on the diagram in red.
Encourage students to use the color-coded diagram as they discuss
and analyze what they know and what they are trying to prove.

112 Parallelogram4fJ}
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Tests for

PEITE“EIDQI’&MS @ Tests for Parallelograms

| Objactives

TWe ThoreTres abou | pariielo g mm by makirg fommnad geomet}ic

STANDARDS
Standards for Mathematical . : ”r ans

Practice: 1,2,3,5,7 T R Y SR N g

=y e uhinn of 3 parm iedodr am, if both pass I""| czite sides ol i b st

parailel then it s o paraiielogram. S0, toprove that s opusdrlateral aparaieloea

PREREQUISITES Investigate -C::;u.'l.dili-nn.: of Parallelograims

* Recognize and apply Properties | thek s dnem sos o oeagies A you do o
of parallelograms -
s pterling e fhairtalos ol i
MATERIALS b. USE TOOLS: Drn o cocle g he

A Fa Uraw s secondorchent
eElom the right. L abel the comntaf infersest

* The Geometer's Sketchpad
EXAMPLE 1

Teaching Tip
Help students make conjectures
about conditions of parallelograms by
challenging them to use the dynamic

geometry software to n‘ludiﬁf <. CONSTRUCTARGUMENTS Expiain difyandSH ave congruent and whip anaf &
quﬂdl‘l.|ﬂtE1'Ell EFGH 5':‘ that “'5 Sample anawer: Since the ase of Bre circle with cemtes G wan EenigiF ERGH simifiaiy, since e ;
opposite sides are not parallel. arc of the clicke with center E was length A = HE
i i @ MISE TOBLS: sk 1ha slofiesomits o e rayet e G4 5 dHE What ity
Discuss why this cannot be dane, kedl LI T e
Scaffolding Questions Sample anawee: The slopes of apposite siars arf the same, 5o the appesite udes are paraliel

* When changing the shape of EFGH,
how can you explore relationships
between the lengths of its
sides? Select the segment for  Math Background
each side. Use the Measure When students use dynamic geometry software to construct the
command to display the quadrilateral, they may assume that the figure will be a parallelogram
segment's length. The lengths and take shortcuts by simply drawing segments that appear to be
will be updated automatically as Parallel Remind them that they must start with opposite sides
EFGH changes. congruent before making any other assumptions.

* How are the lengths & andG . : . :
related? The length & does By using the measurement tools available with dynamic geometry
not affect the length #1G , and software, students can explore what they have previously learned

about properties of sides, angles, and diagonals of parallelograms. As

they explore, encourage them to make conjectures about the
conditions that ensure a quadrilateral is a parallelogram and to think
about ways to prove these conjectures.

@D WPTERLL (ot baterad

vice versa. The lengths of
adjacent sides of parallelograms
are not related.

_opyright € Milrow
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. MANE A COMIECTURE Wbt i reisarsbie nmeeture ahou® s alledogramy hirsed
o your esploretien of quadrilster al EFGAH®
Sample answer: If bath pain of cpposie sldes of & quadilateral are cengrient, e quadriinters
A parllelagram

SfuTweryg Rl '.!:-.I-'.': 1esides ore parallel i ust one Wy Lo prove That o Gusdrilstersl ina
|.1.|-1r_r DETTI [heie ane offier condhliona that ensure & quadrilaberal b s g walldogramas
il Bliemerhber that oniy ore cond tion needhs tobe eitisfied bo o piebe & proof

Complete the takle by writing the compiete thesrem that coiresporss to each abbreviation.

Hslement Absreviation
qis |With i of spposite sides of & quadrilatensl ate . -
CongE L thven i s a panadislogram )
pyp | ieth pairs of oppoite angles of & quadrilatens] a0

congrient, tan I o paslistogram
M Ehe diagonals of & Guadritatersl bisect each oth|

JER ]

e

EXAMPLE 2

Teaching Tip SMP 3
If students have trouble
understanding the first step of

the proof, review the use of an
auxiliary line.

Scaffolding Questions
* Why is an auxiliary line drawn in

Statement 17 Drawing the extra
line helps you to analyze the

Jiren 1t v & paraliclogram
lm"mrmwu&-d-mmrﬂntnmmu...,,_." Pt
piill 1)) wlie |, then it ks a ram| """

geometric relationships between
the two triangles formed by

drawing a diagonal of the
EIITH Prove That a Quadrilateral Iz 3 Parallelagram !!’E"Elgﬂ ra ’
Compilete the two-coleme procf to shotw that if beth pairs of apposite sides P A
are congreesit, then a quadsilateral is 3 paralirlogrm i * Could an EUHili&F'ﬁl’ line be drawn

CONSTRUCT ARGUMENTS # ill in the mizsing 1151 ssmerits, =nd reasos . :
a e v n'them @ ¥ 1% and rem i Thl‘clugh Pﬂ[ntSFandHlﬂStEad?
GivenfF o T o X

Prowe: EFGHis s parallelogram If s0, how would the F’r':“:'f be

e e affected? Yes; the congruent

(4 ok T p——— triangles would be AEFH and

187

11

_-I"-"'"':'-'t' i o

15G we N T AGHF, all segments and angles
i AEFD 2 & EHE

S TR TR e e in the proof would have to be
= & Alternaie interiar Angies Comvene

revised accordingly.
[ * Whyis the Alternate Interior Angles
Converse given as the reason for

Statement 6 instead of the
Alternate Interior Angles

T s palbep g AR bodatr o A i

T. BFGHisa paghsige vy 1En R Y

b. CRITMIUE REASONING A oo ool 0] paBarse i Boe by |1 iy iefsstionn
that AEFD = A GHE by 545 Do you agyee? Justify your answer

Sample ansaer: No: | ks not gheen thal 2 = 2 H nar has i been proven,

I Teala bar Pasabiing alll-

Eduraticn

Saraw-rel

g & M

LTy

Thearem? The theorem states
that if lines are parallel, then

Emphasizing the Standards for Mathematical Practice alternate interior angles are

Use what students have learned about writing proofs to address congrusnt, while the converss
SMP 3 (Construct viable arguments and critique the reasoning of  gyates that if the alternate
athers). In part ¢ of Example 2, students may incorrectly assume thatipyerior angles are congruent,
opposite angles of quadrilateral EFGH are cangruent. Remind
students that proving that a given quadrilateral is a parallelogram is
different from proving that a parallelogram has certain properties.
If it has not been proven that a given quadrilateral is a parallelogram,

then properties of parallelograms cannot be assumed but must be
proven as well, ﬁ %
Ema)

11.3 Tests for Parallelogram 4}

then the lines are parallel. The
latter is being shown in
Statement 6.
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EXAMPLE 3

Teaching Tip
If students need help planning the
proof, suggest they start with the
definition of a parallelogram, With
this example, students will begin
planning the proof of Theorem 11.11
that will be completed in Exercise 5.

Scaffolding Questions

* What information is given in the
problem that could help you to
begin to prove that opposite sides
of quadrilateral ABCD are
parallel? Point E is the midpoint
of each of the diagonals of
quadrilateral ABCD.

* How does knowing that point E is
the midpoint of the diagonals of
ABCD help you to plan your
proof? Since a midpoint divides
a segment into two congruent
segments, you will be able to
identify congruent segments
and use these relationshipsin
the proof.

* When you plan your proof, what do
the intersection of the diagonals
tell you about angles? The
diagonal forms two pairs of
vertical angles, and vertical
angles are congruent.

€D CHAPTER11 Quadrilaterals

€ COMSTRUCT ARGUMENTS  spisin why Statesnent 3 4 necessary
Sample anvwer: The nest step in the proot is 1o state that AEPRG = LGHE try 555 Tharefore,
B musl be explicitly stated that the sides in each eofreipanding pan, inchading the thared sids
represented alfG andGE . are Eongiuent.

o CONSTRUCTARGUMEMTS [ioxcribie a general stralegy for ros ng that oppetiie

Sicles. afe patallel one it has heen shown that the riangles formed by drawing the
dugaral are congroens

Sampée andwar Use CPCTC bo identrty congreent carrespondng angies that are alo congruent
angle pihwhmparlﬂ!lllnﬂmiﬂ-nﬂuqt;-umml Then, use the comverse for that
ype of angle pair ta Prove the opposile dldes aie parmilel
You can sive real werdd profl ems by preving 1l quadeilabead s arz panallelograms
Solve a Real-World Problem R
Jmllluumﬂh‘numﬁmd’yﬂ‘|ﬂ1hlmh!!dﬁdﬂuwwupﬁﬁ? -.-"|
wariours heights as thawn. In the figure, E is the midoosbC oD, Iamila wants X—
o shewe that figure ABCD ls & parallelogram A *~\
LY

a PLAN A SOLUTION Vihat mast 6Tl = how o e mprove i B Dy ﬁ;‘*ﬂ
parallelogram® Explmin '*'.'.
A5 || €0 B |0 It o quadriisieral has esch pasn of GpHos e sides paralid] ,i
1% & parsbsiogram A~ \\
b USE STRUCTURE Which segrmensts in Bie figare bavve ponit £z an sndooint? \._
Hiware these segments ralated® Explain

AE BE CF , anaDE AE =CF BE = DE:a midpoint divides a line segment into two squal segments.

€. USE STRUCTURE #ihah anigles i e Fgre have point £ 5.4 vertes ™ How are these

nngies refabed™ Expla
LAER, - BEC, ACED, and £DEA; LAE8 w JCED, SHEC & < DHA; vertcal angles are congruent.

Tou tar a0 prove that a quadrilster 2 in the coorthnate plare 5 3 parals g AT

EXNE) Use Coordinates to Prove a Parallelogram

Coordinates for thees of the four vertices of parallelogram ABCD are g
the able. Note that the coordnates of point A are missing,

A, COMSTRUCT ARGUMENTS Yiftiat shintegy.colldyon yse 1o Heatfy 3
foeardifalss g pontl® Bflas)
Sample stigwes; Graph L C, 4ot D.Skeichus ray fomD pardiil e roy frm & parailel
1oL, Labal Bhe paint of intersoction of the rays s A. Use the siope formuts e esnfirm that

oppotite vides s paraliel

D CHAPTERLL (ussteseras
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b. USE STRUCTURE [y e parallelogram ABCT) iy bhe conrdinste shane af

right What are the caordinates af paint 47 H i E iPLE 4
The coordinates of A are 10, ~1} = ilél ]] : hi -
. REASOM QUANTITATIVELY Fird the slope of mach side. The fist b be ! ' T mc g Tip i

done for you What does this 1ell youabet the quackilateral L . LN Puint out to EdeﬂtE ﬂ]ﬂt althl:ll_lgh
wiopeoidH = - -'.‘-i'l‘-r ¥ ope ol = ' .-E ! - I = I i i
e i 5 _:-:“ EF ; Example4reqmre5 using coordinates

P T or Stk T - [
Sampie answer: Lires 1T have the same slope are paralifBeg DT arufifi ;T8  Since ::E PEUU? thatAECE.J = EI paralleiugram.

Show that each pair of opposite sides
B e e S T e

is parallel. In the coordinate plane,
1 USETOOLS Use dyraeme pesmetry software i

S =S G0 tor's Skelchpad., | [ x parallel lines have the same slope. So,

o b s i i students can perform calculations

o T i using the Slope Fermula to show that
L e Chunge L:.E shope e locationcl iy . I the slopes of the opposite sides are
e e L B equal,
AR ——— . ' Scaffolding Questions

b MAKE A COMIECTURE "Wt con vou conclude abean quarssiatersl PORS? - SUPPGEE | E-tUd ent il'l[Drl'EEtl'l_f

Sampie anyeer: Both pain of appesie sngles of PORS are congruam, so PORS I § pamiiskagim. identified the coordinates of Fl'ﬂil'lt
2 ORIMIQUE REASONING . «tudent wrone the paragragh proof Below o proes that

| Echosation

LEp )

gryright & Mk

.
L

PLRS i & par skelegram. The proof conteins a critical ermor, Find that eror sndicorred "a" HDW Wﬂ'Uld it be dEtErmiﬂEd that
; Eml.-; . . . ABCDis not a parallelogram?
a iPm 2] 20 &5
Prove: PORS (= n:_pr::n elogram WhEn thE 3|'U‘PE of Eﬂ‘h Siﬂl‘.‘ is-
Dot orm o triangles. Becase the s ofthe angles of one trarge 180 . found, at least one pair of
tFee w18 380 For twe brigles. 5o maP 4 mad+ mel & masS =3 e
£Pa 2R pnd 20 = 5, e P 112 it = 1225, By sabesi estion, P opposite sides would have
2P+ mae 4 mel] = 360, Rmcf) + me] = 360, nd deviding by 2 gves
- maP - ms Q= 180 Likewdze, 2imsf) + 5] = 60 snd dividing by 2 ghves d“ferﬂl'lt ShpES.
4 mLP 4 meg = L0 L prmagutive sngle LSRR and LaSH . ] [
?'I|::-1-'-r;- L4 m,'n-'lr!’-,w?aqi ;;.'-u:-:i'fl:@r. . [ * Couldthe Mtdpﬂlﬂt Farmula be
Sample u:;::ﬁ}hw mhtw:iw Bngles.are supplemaniary, ol : usedtn prove that ABCDisa
congruent. This % on the esndfien that If consecutive sngles of & quadiilaters : :
e e A S S AT parallelogram? Explain. Yes; if the
ILY Teata fur Pasabpings .",- dlﬂﬂﬂl‘lﬂlﬁ of ABCD him H:h
other, then ABCD is a

) parallelogram. So, use the
Differentiating Instruction Midpoint Formula to find the

Visual and kinesthetic learners may benefit from drawing “rise-over- mid point of each diagonal, If the
run” arrows on the coordinate plane to help them visually confirm diagonals have the same

their calculations using the Slope Formula. For example, they could  midpoint, then ABCD is a

draw an arrow 1 unit up and 2 units to the right from point C to peint Dparallelogram.

to confirm that the slope BIC i@l

11.3 Tests for Parallelogram <}
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PRACTICE

Exercise 1 requires students to use
dynamic geometry software to
construct and make conjectures
about parallelograms.

InExercise 2, students critique an
attempt at a proof and then construct
an argument and create a paragraph
proof about a theorem.

In Exercise 3 students need

to construct an argument and
create a paragraph proof about a
parallelogram.

InExercises 4 and 7, students prove a
theorem algebraically, by using
coordinates to prove that a
quadrilateral is a parallelogram.

In Exercise 5, students compete the
proof that was planned in Example 3.
While proving a theorem about;

parallelograms, students mass make SeiptipechyinQaily it 46— foi 141 = dsion L4 “Ome Rl Sborbsite sides s both

use of structure.

Exercise 6 asks students to solve a
real-world problem by using
coordinates to prove that a
quadrilateral is a parallelogram.

€D CHAPTER11 Quadrilaterals

b Afver coereching the prool, the siude wggests that yoirprove Thesem

L1102 i one pair of cpposte sides of o quairiisternl |s bt corgruest sndg a
paraliel thenifmape ®ietogran Complese this proof by '!r.m-'l-q gl
ABCTwhats pposiie sies are congriene an parakel i =

Sampile anvwedC In oppoute and sangriend . The diagondlic
m.ng.p.mw andfil . Then by the Alternate
Inteviar Angies Theosem, SCBD = <BCA. BT by ive Relicdve|
Property of Cangruence. Therafors, ACHD = ASCH by SASRN 3
€0 by CPCTC. S0 ABCD |x 4 paradieiogram by Thearem. 11.9

3. CORSTRUMT ARGUMENTS \it= = parag sph proal of Theorem 11 | 1a -

¥ the ciaganms of s quairilatersl beect each other, then i s 4
T

Given: AR s agaadnintenal weth dingemals that bisect eachothe

Provve: ABCD b5 2 parallelcgram I

Sarmple asweRf SCE anclif =0F hecousell bisectlD sndBD bisectil,

Fiirther., £AFS w DEC and LAED = /BFC because VETDC 4! angles are congueri. Therefors
LARR = A CED and AAED = ACES by SAS By CPERCHDE andl mic,

4. USEAMODEL A bounrick s in the shape of s paraifelogram To recresen ]
0% .3 COmpRATer Rty the owrer driwe & et lateral in fhe coprding

e veitih vertices ot - L 3} kT2 3LLIL = ) and M -3 - 1) The oime
later discoeery that the coordinales for powd K were ertered roTecth

o USESTRUCTURE |centify the correct rooeckmates fos oot K Or e i . L]
cerresponding parallehogram in the conrdraie plane :

IL
The correct coordinaies of X are [, -
b. CONSTRUCT ARGUMEMTS Llsr the Sope Formuls ta prove that WEM 8
pa':iir.nﬂ_ir:
mn-n.l_t:ult = G - -1-3__ _3-[-9 ﬂl_t-.]-\i!-_.}!n_'}_'wtwﬂ
e the saite slope, 1o JKLI b a paralelogram by definion.

€. CRITIUE REASOMING |arrsl seggesty that (7 veould e lev ba prove that KL A

e & pavrallniogrmm by wsing Theorem 11 12 feve pow o oppesite sides of
guodrilateral is both porofle! ond congruent, ifen ihe quodriloters 50
paraiielggrom Do you agree” Explam 1

Sarmple prvgwet, YU SVEAY e BT St & baty v S5e 7D Tadeiion, I can be |

parallel and congiuent. so JELM h o paralieisgram by Theaden 112

m CHAFTER 11 (jusssrdereraln

Common Errors

In the construction for Exercise 1, students may take shortcuts by
simply drawing segments that appear to be parallel. Remind them
that using the Construct Parallel Line command ensures that if the
shape and location of a parallelogram are changed, then its opposite
sides will remain parallel. In Exercise 1 part a, students may have
problems using the available tools in the dynamic geometry software
to identify and measure angles. A comman error is having extra
segments or points selected when the Measure command is selected.
In this case, the option for measuring an angle might be grayed out on
the menu, making it unselectable. Also advise students to double-
check that the named angles that are displayed with their
measurements correspond to the angles that students think they are
measuring.

Copyright © MeGrme-Hill Etuc atian
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5. USESTRUCTURE Lisiig pous scswers from Exsemple 3parts band e mark the 4 Mdlﬂ“iﬂg the Standards

dingramat right for congnuncy How are AAEE ABEC ACED, and ADEAreiated?

Explsin ']
LARE = ACED ABFC = LDEA; Bie (Hangles arm congreem by SAS, EJ(EI:'CiEE SMP
Sampie armwer: BY CPCTC, congruent angles of cotmesponding trisngles ¢ - 2 3
be identified. In ABCD, LBAE = ZOCE and LDAE = <BCE. Ay, CD 3 3
sndEC ||B4 can be shown by the Aliemate mierior Angies Converse. 4 37
b COMSTRUCT AN ARGUMENT e ¥ perograph proof showing thnt ABCDza I
pir alleSogram 5 3
Sample arswer: We are GiveE »CE andBE «DF because a midpoint divides 1 line segment & 3
mmﬂﬂmmmcuhmmmam:;mmmnnm-wmn 7
cangruent. s, SAER = ACED and ABEC = A DEA by SAS By CPCTC, S8AF = £DCE and Z
£DAF = SBCE Thismeans Sl [C5 sl (DA by the Afiermits interior Angies Comverse.
Opposite sdes of ABCD Ade pavallel, s by definibon ABCO b & pacallelogram. cnml'l'I.ﬂn EIIDI'
€. CRITIQUE REASOMING A triert saie it amcther ey o proves that o In Exercise 2 i
qasvilateral ASCD from Example 4 is ::uuhlcg:;:: :z L.-s.e-.T-r Elr.:ﬂ Formula : Etl:lﬂEﬁtS ol Fl'l'ﬂﬂf
O you agree? fustily your areener. If youagree, corplets the proaf that uses uppﬂﬂt‘& anglE’E to prove
:-::"m: ::me:-ﬂT.:::::;ﬂr :::hﬂ that a quadrilateral is a parallelogram.
. [« .3 I - n = 1 3 3
s ""_"'“'" =i _[“‘“'_ e il Stu Flents are asked to ldEli'Itnc‘f a
8 <=3 = [ = (=3 = &F o7 Defli—T =77 = @ —EF of; = critical error and correct it.
Spposlte sides of ABCO are congrisent. s ABCD bs & paralielogram by Theorem 1.9, Identifying the error correctly
7. REASON QUANTITATIVELY Akite maracturer s experimenting depends upon the student’s correct

weilh i ferert desigrs The desigrier wants to modfya oument

design byt

a A curmee hite design i3 represesied in the coondiegt e plne with 4
wertices st A4, 20] BL20. 34) {35 200 and D20 0) The designer ‘

understanding of Thearem 11.5:If o
quadrilateral is a parallelogram, then

] wante to maddy the designby shartening b length of thelite
: Cirawe the kite design inthe coordimate plane and determine which

its consecutive angles are
E 50u Be PivesS bz madidy th What &g the i
?:-:.‘.h'n?r.-l '.n.:iirr.::rlzht r'rr'::-tlr:eﬂriu;n}hi;':ﬁ' SI‘ijiemE”Tury- lfStUdE‘I'ItS i hawng
Poirr. D shauild he meved 16 modify the desigr {20, 6} S difficulty with the exercise, ask
b B thiat e iy TR i T {1 e 25500 0 2 Y Aoestions to make sure that they are
- ippr st 1| L CEREET

h‘w i\ | ' - _-" | | : ;
E m&ur:myipumﬂ;—?ggm oY and hat'tonfusing consecutive and

DC =55 3077 T S —EF /Y. By Theosem 1112, ABCD s & poralisiogeam. opposite angles or supplementary
ILY Teta for Paraleing JIII. and :Engruent HﬂElE".i,

Emphasizing the Standards for Mathematical Practice
Youmay want to use Exercise 4 to address SMP 7 (Look for and make
use of structure). Guide students to make connections between the
visual appearance of a parallelogram in the coordinate plane and
corresponding values found using the Slope, Midpoint, and Distance
Formulas. For example, students might determine slope visually by
graphing JKLM and counting squares to find rise over run. Have them
confirm their visual observations by entering coordinates for each
pair of vertices into the Slope Formula and comparing the results of
their calculations to the slopes they determined visually.

11.3 Tests for Parallelogram<JJ}
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STANDARDS

Standards for Mathematical
Practice:1,2,3,5.6

PREREQUISITES

* Know and apply properties
of parallelograms

* Use slope and distance formulas

!

MATERIALS

* Compass
* Ruler

EXAMPLE 1

Teaching Tip

Part a offers an opportunity to
address SMP 5 (Use appropriate
tools strategically). As students
construct arectangle, encourage
them to make connections between
the steps in the constructions and

why they work to create the
desired figure.

CHAPTER 11 Quadrilaterals

£ e
Objactives
* Prowe theoreres about recs BB uLing bwn-oliitn proots
& Le roorimsted 1o prove o Bmis adhaut nect s
* Makz formmal geometrc comstructions [0 udsstand tearer

ot rectangles

A rwctanghe b o piarnebogy mm with four right angles Becausea rermangle g
prnlivicigram, ol the propecties of paesieiograms sy o rectange
[ EXAMPLE 1] Investigate Properties of Rectangles

ENPLORE Use 3 compass and straightedge to explore rectangies and thei ropeTties
. USE T'I:KI.’E

and perpe AT,

wade ABCT g the construrtiong al pa e

b I:I:IFETH'IH.‘F!.IIE-II.HITS

af AT ectangie

agilen b vo keres

51'!""3‘-1" answer & rectangle i a paradisiogram with & L 2a A parnllelogram hea  pairs of || sides
AC |!u:t becouse boit ate L AR and |1 2 lives s L 1o the same ine they afe || b each

mines AI |I:D sifvce bedh aie BC - Each £ wos drows s & 11, . Therefars, the figure ABCD n &
reciangie By Me definition af rectangle

. MAKE A COMJECTURE |2 1= fin

cthes yOu Mt bbout the dSagonats of a et

AL ann B What do vou notice ? What

e’ Can you ssm

] Lo nmhes?
Sampis arfieer AC = B, Hypathesie Thelkisgofiats of o reciangls are cengnaent. Mo, An exampls
B riot p paeadd Proofs maist ke dorg using bagic,

ThHl'Hlllj] parsl=logra rClang e Lhen itgdiages 1l =
¢ Theorern |1 13 ol For all rectangles wa emay s coogriient diagons
the st al propert al areciangie
@D caFTERLL G
Math Background

A rectangle is a parallelogram with four right angles. Because itis a
parallelogram, all the properties of parallelograms are also true of
rectangles. In addition, the diagonals of a rectangle are congruent.

Proofs about rectangles can be done as two-column proofs using the

properties of parallelograms and congruent triangles. Algebraic
proots on the coordinate plane are also possible. The distance
formula can be used to show congruent sides and congruent
diagonals. The slope formula can be used to prove that sides are
perpendicular or parallel.
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[ ExampLe 2 Prove mm:m. Diagonals of & Scaffolding Questions
Recta ':nglllll'l
8. CONSTRUCT ARGUMENTS il i the e ressons to camgiete the praaf * What are two characteristics of a

Givesi: RS TL iz & rectangle
Ussavectang rectangle that are not true of all

parallelograms? The angles must
be right angles and the

L F ] Lreen
T P s paraclakd e Beehiniion of & reclangle. dia onals m
_:.!_-.T Imﬂrgg'ﬁnm-pum“:r. g uﬂhe Equal'
ATTST |4 Rotmie froperty of Cangruence * Canwe assume theorems
L F e rghd Egel 'c‘l'lnﬂhﬂ.lfil“’lﬂ'_l!.
: AT i 5T BRI right angles ares m about rEl:taﬂgiES apphr to
SAUT 3 A5 BAS
— ‘e parallelograms? Ne. Theorems
h- mm :_l',"L'Il.' vty Ehis proof is e Tar all .E.::_-,-Eh:- ubom mmnglﬁ dn nut
Sample snwern The anky infermation Bt is ghven s that S57U i a rectangle and you ool HECESSHI'"? ﬂppij‘ to
: tha same mlmnllg et lrr-ﬁudqlew-ﬂharhnnwu are labeled. parul!eingrum&
he cofreet 32 of Theorem 11135 troe i well
Theorem 1 1.14cH7 the dlagensls of ajparsiEngEram are congruen, then the paalsogram =
13 &feCtange
F '.l-'ﬁ ' congriamt chagemals o @ valuable bool o proving thal a purslislogram s a E}LAMFLE 2
Felshgs
Teaching Ti SME J
EIXTXE Apply Properties of Rectangles = . 5
PLANA SOLUTIN Noska s e v hr e a i In this example, remind students that
(5] AT s
e A by e caic\aekis iaies gl Hom £ 91 dhe proie they must use definitions, properties,
& r|".-|Ir‘.":'‘."—i"':‘|':'r.‘r.'.~'.-_.1":-: used o prowe that the figdre above ina paral | sogrer PGETUIH’(ES, -Eli'ld Theurﬂmﬁ- that hEWE
FINE O @ e
Sampde ampaer: Thearem 119 states that |1 bedh pain of coposite ddes of 4 guodeilatersl ase alreadY hEE“ Prqud 85 repasons tﬂ
sangrusnt, Ihen the quadrilateral s a paialslogram CHmPIEtE the prﬂﬂﬁ
b State the theorem that canbe ined 12 prove that 2 parniiclegram o reclangle Lmng Sﬂaﬁﬂldinﬂ Quﬂsﬁ'ﬂﬂ!
VY & Iuney
Sampie answer: Thearem 14 santes it if the diagonals of o paralielogram ate congruent,
i hen (ke parallelogram is s rectangle, [ | " Wh}" mUEt RS i;u b'E‘ s
€. Lizing e theor g fpuscin pay B @ Bloasorite hoatee @ codld Srmibiifihe { para.lvlelngram W G TNEAOR O
figure s arecta gl ] ] ) a‘rectanglie says thatitis a
Sampile anveer Nanla could mesare all £ udes, If appeiite sides e =, il n paraliclogram
She could 1hen measre the diagonals. If ey are =, it is & rectangse pﬂl’ﬂlﬁlﬂgrim

* FindRU andT on the diagram.

&l Eduration

mgryright © WeGraw-+

.
L

e o
What parts of a parallelogram are
they? Opposite sides. What
Differentiating Instruction theorem relates to opposite sides
InExample 2, students may have difficulty visualizing the triangles  of aparallelogram? Opposite
that must be congruent in order R¥F =SU. First ask students to sides of a parallelogram are

locateRT andbU in the diagram. Help them separate the overlapping congruent.

triangles so they can follow the reasoning in the proof more easily. + Your goal is to prove thT =5U.,
Make sure they recognize that the same segridifitis the base of Why is it useful toknow that
each triangle. Have them mark congruent parts of the triangle as they ARUT = ASTURT andsU are

work through the proof. the hypotenuses of ARUT and
& 5 ASTU so they are
e _ﬂ.] corresponding sides.
T T EXAMPLE 3
Teaching Tip [ SMP 1]

This problem requires students to
apply the properties of rectangles to
solve a problem. They must figure out
how to prove a quadrilateral is a
rectangle only by considering lengths.

114 Rectangles{f}
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Sl.':aﬁnlding ﬂ'l.lE'Sﬁﬂm LSS Proving Rectangles on a Coordinate Plane

* Using the theorems yOu know, What | The coordinates of a quacrilatersi are shown Use sgebes to prove.
canwe prove about the figure by | 2 sotmen esrees
only measuring lengths? If both gt o ot DEF G g ectagle?
pairs of opposite sides are TS g 6 s S s e, 41 12
congruent, then the figure is a e T

H comecutive e are perpendicular
parallelogram.

A b. REASON QUANTITATIVELY S that DEF G s arectngle
* Whyisitimportant to show that the| s amwer or S1=5FFo—87 < ane PG oTE—BF 5 -4 = BF <1

figure is a parallelogram? We EF =T = 57 = [0~ [-21F 6 = 28 ana 60 o —BF =10 = OF ¥4 = A7
need thlS iﬂfﬂl’l‘l‘l!ﬂ-ﬂﬁ in order to The lengihs of the spposite sides are equal. wo DEFG b o paralieleg am
EF =y[[T—TF * W —CF 8T = ¥T¥ and OF o3 — 37 + 11 — [-5iF &I = M7
use Theorem 11.14. . e T = 20
sapeliF ——;:llnp-ﬂ’ %mm - -E: A wiopeGd -:I-".ll'r- slopes of conse{ulve sliles nre
negative recipiacals 5o sll angles are right angles. Since DEFG i & paraficiogian and all of e
EXAMPLE 4 anglesare . anles, DEFG 1 4 recangle
Teaching Tip Pt e s
In Example 4, students must relyon | * chmaue reasonme ermuied i oo i i, 8 iR
SRETROHAE B0 P cewe Sheat b giagonals are (oeedruert o e 1 LT 1 r—||
a[gE‘bra mthEI’ than rﬂfﬂﬁurlng tools f et |'|.|,.-'||-It|!|I.1!i'J-:| .'..':-.:?l:'rr:.'ll.. le it e il i BV
[ %
to pT'D"FE' lhﬂtaﬁgUrEiEEFEftﬂngle. Ho, & reclan ngte musl e o paralisiogram in additson 1o having = diagonalf. .'I 1 \
Challenge students to draw e R ——— |
'_B' h . B, Horwe Oy siter Dinar’s args e 15 maaks |8 comect? if-l—lin
comparisons between measuring Sampie nnawer To prove s pasSelogaem (s § rectangde, 1 18 iufcient I

tools and algebraic formulas. For prove tha fis clagonais are congruem
example, the distance formula may be
used like a ruler to measure the length B Oemar sisa says that (o show thist two thagonals. of a guadilatersl are congrueni,

L is sufficient to show that sl four sgies of the quadiilateral are right angles
Df d SidE. B he corpect ? Explamn 1
Fed pd relr AngTes oF @ piadinatera bfe ol argis. Bin Batl nal¥a f opposite argles afe
Scaffolding Questions Fangine. $o. by Theorem 1140 e uporiinteralis & parslieio v It & paralieioge am has four
i rightt the rectangie, i
» What formulas can you use given “H:r:ﬂ n-uur ghe. By Theo&m 1113, 1 & parsllsiogram i & rectangle, then ik

the endpoints of a line segment?

The distance formula gives the

length of the segment and the

slope formula gives its slope. ~ Emphasizing the Standards for Mathematical Practice
* How do lengths help you prove that a When students must prove geometric properties instead of

figure is arectangle? If both pairs Memorizing them, they are mare likely to internalize the concepts and

of opposite sides are congruent, 2pply them in avariety of situations. By emphasizing SMP 3

@ CHAFTER 11 (jusssrdereraln

it is a parallelogram. If it is a (Construct viable arguments and critique the reasoning of others),
parallelogram with congruent  You are having students take an active part in learning the properties
diagonals, it is a rectangle. of various types of parallelograms in a way that builds understanding

* How do slopes help you prove that a
figureis arectangle? If both pairs
of opposite sides have the same
slope, they are parallel and itis a
parallelogram. If the slopes of
each pair of consecutive sides
are negative reciprocals, they
are perpendicular and the
parallelogram is a rectangle.

As students work through the proofs, give them time to discuss the
problems in small groups or as a whole class. Ask questions such as,
“How do you know this?”, "Why is this true?”, and "Does this make
sense?" Encourage students to develop explanations that use
mathematical terminology and reasoning

Copyright © Mt ae-Hill Educ alis
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2, CORSTRUCT ARGUMENTS =i n the migsing parts to comples thepioof. @

Given: Paraletogs o KL MM oL et PRACTICE
Prowe: KLMM i a rectangle P
i In Exercises 1 and 2, students
s s practice reasoning to prove a theorem
m; Prp——— r— about parallelograms and rectangles.
:_.' 1II 1 Opp. sloies of @ pasalclogram are =
4 SKPM = BLNMN : 55 1-::-.- S |
sk oL —— n Exercise 3, students must use
S S A Goas. 21 of » paralegram are suppismentar coordinates and algebra to show
LR L ald atflay Bl L] i
R AR i ZMEK are g wgles |0 i sis s | M whether or not the quadrilateral is
% A sreange Diefinflion of rectangie a re[tangle_
3 ;.':I'.r:ls’n'.ia_‘brg_-'_--:ir_' I"_-' el wharthaer the quadrilaberal fam wel by connecting A0 2]

12.B) LI10 2% and M2 - 3] ke arectangie Tevs students selufiiis ae shown belaw Addr

essing the Standards
-2 I-:h.—:"r-‘—-n-k II.F:T::IL... 2 b it it Exercise SMP
R 300 e 2 T s el L 1 :
el B LRI ] i of 3 i e EnIE gt Eenal
dmupie i rt ) That e '-=-|"-'='|1!Ir 2 3

3 2.3

& REASOMABSTRALTLY Ewaluste =achstudents’ salulion
Sample arywer: Beanr: Incomect, consecutive sides (not opposive MEET) AP conigiuenl,
30 1t % ot necesiadily & parallelogram. Salma: correct; sitvough she did Bot prove his answay

§ b. COMSTRUCT ARGUMENTS Fugiam hovs you would ddve the prabilem
Sampile anenry| wogtdind e Slopts and isfigi Konlfegrdautweull Satis e frsum |
with 0 graph lfie Saima Led so colid Wraiize e sides and angies | winanalying,

114 Fecizg !-.

Cogryright © MclGraw-+ill Edusation

Common Errors

Students may have difficulty citing the correct reason for some of the
steps in Exercise 2. If they do not remember the theorem, take time to
g0 over it again. For example, students may not remember that if two
angles are both supplementary and congruent, they are right angles.
Take time to revisit the reasoning behind the statement so that
students understand why it is true.

InExercise 3, students may think that they must choose one solution
as the correct one. Help them see that Reem attempted to approach it
analytically, but didn't apply the information from the formulas
caorrectly. Salma's solution showed that she made sense of the
problem. However, she did not use mathematics to back up her
statement. Students’ solution should combine the better parts of
each solution shown.
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» Rhombi and
Squares

@ Rhombi and Squares

STANDARDS

Standards for Mathematical
Practice:1,2,3.5,6,7

PREREQUISITES

* Use distance and slope formulas
to solve problems

* Use properties of parallelograms

MATERIALS

* Compass
* Straightedge
* Patty paper

EXAMPLE 1
Teaching Tip

Encourage students to be clear
about the classification of the figure
that they are working with, Reffifd
them that to prove a figure'isa
rhombus or a square, they may first
need to show that the figureis a
parallelogram.

CHAPTER 11 Quadrilaterals

. Objectives

* Determine whather g figurs defined iy Fow DEIATE i cooroimog s

[HAnE e ATl of Sguare

* Prowe theorere about rhomly and siare

* Loestruct chamie and souahes
A rhaenke 1 peatirilmteral weth four congneent skdes. Sewce the PPt aides o
ongruent, A hormbi s dleo a peeslleiegam and has of the properises of a
ity s Additonally, the disgoral s nf rhomibs have the foBogirg pocertis

fag rlagraim o a rhombas, herds Sagonaks are perpentdizul

O I SDEraT B & i e

A s

St agdmal BisnC] s 4 palr o opposate engle
2 P Al OETaem WeTh *aur Co petvt wrdes and Four congrsent g

TR @ SOUATE A fec e and B rhoend of the properties of paiidiog

-l:-lu H
.

+ sfamrid ale g .

EEIE Classify a Guadrilateral

The toordinates of & quadrilateral e shown. Use algebra to
prove that PORS (s asquare

o, PLAM A SOLLITRON 5o i you shawe thast PORS

| 4
£ 4
s
[T
¥ i 1
Sijueae " inc hude how poa can use the Distance Formusls e
ihe Siopss 0 perpemnd - N T
' * 4 ¥ i d
N

Samiphe miiwweer B CppotAe kides are squal, FORE I3 3
par allabngram i the siopes of the disgnrnets are
perpendicular them POES i a rhaomhus, (T the s
of itw dingunaiy e squal iRen PORS in 8 rectanpls

A guadeilatorsl el 1§ 3 FEClEnGh amil 8 vhombsn w o

[E-TH e

b. REASON QUANTITATIVELY Prove thar PORS 5 asquate Explaln
sﬂwbﬂlling_ﬂﬂfl;-}-ilrr[5.-"11’-!ﬁj:r N R TR k] ]
a5 ‘-.-ﬁ .--ﬁi"-:ui_'-{.:-ﬂ" = nmﬂq-‘r'fi I - —32 —EF = 10 Dispeirille wides are eousl, 8o |

BORS b0 paralieiogran. The sl :':__'-'D"- ~7 and tha Mhﬁ%‘l-"k.m the slopes

oif Ehe gy arn L, ThisShown (S PORS & & thomous. £5F + 81 < |6 — [—9]F = B and
PR = =0 =BF + [—3— 1 =il Therefore, the lengths of diagonals are equal, so POES i 8
srcianghe. Since PORAS i a rectangle and armombus, PORS & & square

@) CAPTERLL (o dats

Math Background

In this lesson, students prove theorems about rhombi and squares.
Many of the statements students will prove involve lengths and
angles. When working with coordinates, students will find the Slope
Formula key for identifying parallel and perpendicular lines and the
Distance Formula useful for verifying equal length.

There are often multiple approaches that may be used to prove the

properties of a special quadrilateral. Encourage students to consider
different strategies.

& Mic e w-Hill et
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¢. CRITIOUE REASCHING Moharmed ballmes guarkilaresl PORS & 1 squsreiFhe
dingonals are congraen and perpendiculac ond & chombs & the thiagonals are
perpendinuiar GuT not comgruent Ba st bedeves this Uik ration Isnot sulficentta
cleraly the guadrilateral Wha s correctE agil e waL A e

Shmpie ansyer: Bashir i correct Mohammsed's claimy see only trus i PGS i  jarmiielogram
cousdd be o kite or mosceley trape rokl wits Petpendicular of perpendicular ang cangnient

EIXEEE Proving a Parallelogram is a Rhambus '

CONSTRUCT ARGUMENTS e that if the dusganals of s psra teegranr e
perpendiculer. then the p 1|l¢=:-|',r:|.- (IR Tl sty
Given: COEF i3 2 parallelngmiit LOF

Prowe: [DEF = arhormbas # .

u.-- o gy il 1 F 1 Grven

2 G erf & Disganals of a parnllclogram tisect each otfsee
L SGF ot ST v g g Biefinithon af

'-t_zl‘EF: LC6D . A rigin s ww g e

S ALGF & ACED £

le CFern B CPCTC

T EF ?.l-lé.m =i F. CRqemirs WAl 2F s i b . oL

. CD =DF nff =fF & Trarimve Property of =

3 COEF m n rhomibus ¥ Definfman of & thombas

Constructing a Rhombus
& USETOOLS Follow fhese sisps o cormtact rhambis

Y2

Samiple anweer .

* linlhe space 1o the rght, use your compass [0 conTiruct
circle Weontaisiag ol ¥

s Wiih 1% coimpis ot poirt ¥ oonsiruct decle ¥ com anag L] )"
il I

+ Libel the pomtsof interuection X and 7
o DrawdVEEY. V2 a2

b COMMIURICATE PRECISELY V-ae s patag wph proal to e
WEYZ b arbonfug
Sampie anuwer Cicle Wand drcly ¥ ure congfuent cirgles becadse ey o0 Rayd o rddiis o
Bength WY, The four sides of WXV are cach radll of the fwo congiuent clicles o Theie sides an
sangruent to sach other. This makes Guisdrliaternl WETZ a rhondus

1LS Broeos o S .-

Scaffolding Questions

* Whichis true: “All rhombi have
perpendicular diagonals” or “All
quadrilaterals with perpendicular
diagonals are rhombi"? Justify your
answer. The first is true by
definition. The second is not
true; kites and isosceles
trapezoids have perpendicular
diagonals.

* How dowe know that a figure that
is a rhombus and arectangle is a
square? If a figure is a rectangle,
then each angleisart. /, and if
the figure is a rhombus, then we
know that all sides are =. Since
all sides and £s are =, the
quadrilateral is a square.

EXAMPLE 2

Teaching Tip

In Example 2, more statements are
provided toward the beginning of the
proof sostudents can focus on
providing the reasons at first. Thereis
less support toward the end. Before
students start the proof, help them
identify what the last statement will

Emphasizing the Standards for Mathematical Practicg® "2Ve them state the problem in

SMP 6 (Attend to precision) is not only a key component of
coordinate poofs, itis also a significant part of any answer

their own words.
Scaffolding Questions

explanation. Whether justifying their answers with a single sentence, What can you say about any
writing paragraph proofs. or formulating two-column proofs, studentarallelogram with perpendicular

must be careful to use correct language and notation.

diagonals? It is a rhombus.

Remind students that mathematics is a language and that being able Since the figure is a parallelogram,

to express ideas using words and numbers is an essential part of

communicating precisely.

what can we say about the
diagonals? The diagonals bisect
each other.

115 Rhombiand Squares{i¥
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EXAMPLE 3

Teaching Tip
Example 3 provides an excellent
opportunity for differentiated
instruction, Some students may
recognize similarities between the
construction in part a and the
construction of the perpendicular
bisector of a segment. Encourage
those students to develop a proof in
part b that makes use of the fact that
diagonakZ is a perpendicular
bisector of diagonad/Y.

Some students may find it helpful to
use patty paper and a compass to
reproduce Jamal's construction in
partc

Scaffolding Questions

* How are circle Wand circle Y
related? How do you know? They
are congruent because they
have the same radius.

* What property of reflectighs “.‘hﬁ'ﬁ

us touse reflections to prove
congruence’ A reflection is a
rigid transformation, so the
preimage and image are
congruent,

* Inpart d, what construction must
you perform to guarantee that the
quadrilateral is a square?

You must construct the
perpendicular bisector of a
diameter of the circle. This
guarantees that the measures
of the angles of the quadrilateral
will be 90 and the sides will be
congruent.

€D CHAPTER11 Quadrilaterals

. CRITIUE REASOMIMG ol zays st e tan comss it ashambis (s
circle critwm an patty paper He cormbrocts circle W irough point X snd
deaws chordy where Y s wpoint on the crcle He then lolds the pager ko
reflect Woaereak ¥ bs WW'Y @ rhomban? Explain
Sarmple aniweer Yol sodWY sie radil of the same cirele, s they
e congrient. A refiection i a rigit ranaSormation, so 4 WY =
AWNY. Thereiondd® = WX andW¥ =Y. The four sides of W
A congruent 1o each other, ie WXYZ a rhombus.

o, USETOOLS e lamals process to carmtruct
asgsme. Fenlae
Sampds nrwer Constiuct clicle 8 Diaw
diameter AC hrough B ard constnsot &
prrpendlculer bisector 16 A0 Labed the
neeruection of B lihe and the circle peint
0. Draw & line that passes through painty
D and C. Refiect ABCD throudt 1o
tarm square BCED.

1 & CHTIQUE REASONING “bamesh i s g eascimte grometry to classify
quadritaters ABCD. She finds AR — B = £ = AT and decides ABCD s 2
rhamien, bul not = square Do pou agres with her conchucion™ Explain your snywes
Sarnpée anywern Mo. Shamsah b comrect that ABCD is & rhambus because |8 has fow congreent
viges, but ABCD could also be o square, She nesds 16 eaiipare B slopes of & palr of adiscent

sices or the kengtihe of 1he diagonals.
b, CRITIQUE REASONING Shamsar s amenpts & Vo classify another quadrilsberal
EF{ZH She findh thst the dhagoeals Bl = FH = 5 Is i posafbie for 5 guatrilsieal

Iw b beoth arectangle nnd a rhombos?
e s podalile, B EFGH |s & pasilelogeam, hen by Thesrem 1134 1 s & reclangis becauss s
aganals ate congruent. I the dagonals ituect each oifr then EFGH (s slio & Momsus. |

2. COMMUNICATE PRECISELY The wertices of paradeingram 0RST s=0i—4. 7] R1. 9]
516, 7L aned 1. 5] Derlerming whwther ORST M rpctatgle. rhombes, o sqairg Listal
Froat 28 il ool i Smibel

Saggle pageet; ORI T o G SRS & 5T = @Esathe igurs has four congruent
sinies. However, ORST bs not o rectangle of & sqliare because fhe disgonals sre net congs
OF = 10 and AT = 4,

E) CAPTERLL (uis i

Common Errors

In Exercise 1, some students might consider rhombi and squares to be

exclusive sets. Remind students that every square is a rhombus, but
not every rhombus is a square.

In Exercise 2, students may misidentify the slopes of the sides of
QRST as being perpendicular. Point out that slopes of perpendicular

lines are opposite and reciprocal, but the slopes of the adjacent sides

here are only opposites.

Scanned by CamScanner
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3. COMMUNICATE PRECISELY Abdukrahman diew segiiband
corstricied iS perpercioular hisecton --r:.-rnrm"'gunrf,n fion B
Thenhe constnacted circie PR where Mix on the persesteilar ine e
inteied Ehe giker intersection of the circle with the e poirt K Wrik=a
paragraphproof that uadnlstersl KLMN = 4 rhomiss Falicrng
Abdisirateman s method, make yeur cen constroction using scompsas
anel strgheedge i
Sampie anwwer: KLMN |5 8 paraflelogram beesyuse the disgonah

Bisect eath other, P hs the midpoirl Bl by construstion and the

PRACTICE

In Exercises 1 and 2, students use
coordinates and algebra to prove
simple theorems. Specifically,
Exercise 2 asks students to classify

madpoint o Becousddh 1 a dameter of crce & By ? the given quadrilateral using only
constructiondlk |s pevpendicutar 1 theretore, KLMN s a —— coordinates.
Phaomibus.

4, COMSTRUCT ARGUMENTS Do that if the triaragls ot by the diagonals F & In EmeSE 3. Etl.idEI'l-tS must pEFfCIrTTI

il & :-ld! C—r-illh'll-ﬂ SO AT S E.:;_I!-u--.'htp.hﬂl'rﬂ-__-: CulaT ] a Eﬂnstru{t‘i Dn b.? :ﬂmpaﬁ,ﬁ ﬂnd
FECTangIE L] -

Geven: ACDE |'..:;.r_'|'_'|f'u'|'-l[|'|'|:|_ ool AACHE iy an jsospaies '|'-'“-'E"-""l|rﬁﬁ'.-€ Etf‘a [EhtEdgE tD l:ﬁnﬁtru Et a pl'ﬂl]f.
Prowe: ACDE & a rectangle : L

In Exercises 4 and 5, students prove

e LI A AhS [ G that a parallelogram is a rectangle.
2 ABaCE L Def of tirncees
1K e anddl =80 B Chags of s perabmiogam e snb-otie
4 -IE—'-:'-: E w80 4 l:' -|I|.':|.".'.-:--|-.r: i frymstnse T Admmg the Standarda
5 AN+ BD = EB + CH B Eddihcn Pragerty of Egaity
i, ACDE 8 icimpe 8. I hagonan o par 41e s, # mareciinge Exercise SMP
8. USESTRUCTURE I the diagorals of geadvilatessl LN lorm congruent L L 1 3
iriangles. prove that the quasyiltersl & square. Oram and tabet 3 Figure and wit 2 6
1 paragraph prosl
Sample answes: Giver LMNP and A PON & SNOM = AMOL = ALOS, 3 s
thenPH =AM sbit =lP by CPCTC. LMNP s 8 panileiogram since both: 4 3
palrs of opposfe sides are congroem. Then LMMP |5 n rhomiies b )
’ ¥OU Cah Pl wny Oie pair of conseculive sides and they s 2 N N 3 7
| congroenthD WG MO a0y GECC. waich menas et et hevs the b
Therefore, PO /MG~ MO 4 £0.108 A = Ml S0 T, LRI o recfingle andl | Common Errors

therstore, & squane. In Exercises 4 and 5, there are many

possible sequences in which the
statements can be ordered, but not

118 Ahinta set paew -

every sequence is logically sound.
Emphasizing the Standards for Mathematical Practic&emind students that a reason can
Exercise 2 gives students practice with SMP 1 (Make senseof ~ ©nly use information already stated in
problems and persevere in solving them) as they must choosean the proof.
appropriate strategy for classifying the figure.

Have students share their work at the board or in small groups as an
opportunity for differentiated instruction. Encourage students to use
the properties of special parallelograms to check their answers.

| Echasation
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@ Trapezoids

and Kites

| Objactives
ETﬂNDARDS * Determne whether o figure defined by Fow i ik
Standards for Mathematical e S DR L S
Practice:1,2.3.6,7 S =g comm thnates
Tl e cabedigs T seprad o epens s o per
that connects the midpaints of she legs of & traperoid
PREREQUISITES Fthelegs of & trgavaohd e cocguent, them B an isceceles tupetad
A it i gl it ety b s of e rtive: oemy et <ides

* Use distance and ‘3|CIPE' formulas to Using Coordinate Geametry to Explore Kites

solve problems o, INTERPRET PROBLEMS 11110t ey ong e vt laies
: . : e the Cooriinates of point (L asgus @ Bl MNP i g ke

* Write and solve equation in one g .- J

variable b. USE STRUCTURE Tsbwa rotices that ¢ .
* Solve a system of linear equations esar about egpesite angies 2N ard 207 Explain

! = Sample answer SN & S0 10 MN = MO and NP = B,
* Use properties of parallelograms AMNP = AMOP by 555 and 2N = £0 by CPCTC
. COMSTRUCT ARGUMENTS (Giver kil MMECL show that MM = £NEY)

MATERIALS Sampie answer: From pan b, SN = 20 1F ZNMO = 2 NP, thei MNP 15 & paraBelogram by the

definifion of a patalielogam. This cannot be frue since MMPG s o kile, so o NMO ¥ NBD

* Patty paper

o COMSTRUCT ARGUMENTS Goen bite MWPC shovdBit oot perd cular 80
EXAMPLE 1 Sampie answer: The siope P 18 5~ or G SaM® 1s & horizontal line. The siopelD is
=m0 5o, the sope #0 i3 undefined, and i is 8 verticsl line, Becall b Borironial srkiD
Teaj:hing Tip SMP 1 I8 wertical, ey are perpendicular
KlnESthEt-”: |EEIJTIEF5 ITIﬂ'f E:IEI"IE_‘EII: frDm . -m.._._.i_-:-ﬂ_-m,-,-_.lm; .ILIT,“.: !l r.'.__-_: |.-.Il.::‘l:.l-l_ r: pese? s tify ving are e
tracing MNPQ and the axet gnfd Samnple ahswees M 11 B L0 8 ¥ A8 = 0B 1 vo 408, Mo MiE K Barsliviogram, Sinos
patty paper and folding the figure TREEME fre dh it SedW ) oRebetfing s gpepindietir ve MAPO s § rhombun, and since

along each axis to check for the diagonals are congnsend, MVPG 1s  rectangle. Thesefare, MNPG i o squnre

symmetry. Note to students that the | @B awrmaii cusses
figure is made by reflecting a triangle.
This insight is useful in part b,

Scaffolding Questions

* Arekites a subset of any other type
of special quadrilateral? No;
although they share
characteristics with various
other special quadrilaterals, they
are not a subset of any other
class of quadrilaterals.

* Ifa=cbuta+ b, is MNPQ still a
kite? Yes; this still allows for
exactly two sets of consecutive
congruent sides; MN = MQ and
PN = PQ, but MN =f= PN.

Math Background

In this lesson, students investigate and prove theorems about
trapezoids and kites. Because this lesson has students use
coordinates to prove geometric theorems algebraically, the emphasis
is on properties of sides and diagonals, but the angles of trapezoids
and kites have many interesting properties worth exploring,

When working with coordinates, students will need to know the slope
formula for identifying parallel and perpendicular lines and the
distance formula for determining lengths.

_opyright € Milrow
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L

m Kites EXAMPLE 2

Sk : % | | Teaching Tip
Example 2 requires students to make
T e e e o~ use of both the Slope and Distance
m:“ BT RE R | Formulas. Encourage students to take
= ETE : : extra care with negative signs and
subtraction.
]
EXAMPLE 3 Uslng Coordinate Geol to Classily scaﬂnlﬁing S} o
and Prove Thearems About Trapezoids * lsit necessary to "u"EFEf"..’ that QR o
8. PLAN ASOLUTION Pit quadslster PORS it verices . PS5 in part b so that we know PQRS
ﬁu;ﬂlﬁ‘:mﬁ':m i is not a parallelogram? No; RQ
g Jea andRS are not parallel, then it is
/’_ H\ impossible for PORS to be a
b CALCULKTE ACCURATELY Flayor oy PORS i an sl \ . parallelogram.
i oo i s e B L Py * Could PQRS be a trapezoid if

Sample arlwer Yex | can shew (HBE andPS we parallel (same slope| but have diferent lengma)|
wihilePD andFE have differssi slopes but equal lengihis

QR =PS5? No; if one pair of

PO = JE =G T BT 5, sope oG =5 opposite sides is parallel and
M--ﬂr—i?-fh—_ﬁ’ ':_"'W-?'-_: q—,%:-:_ﬁl CDr‘IgI'I.IEI"IT. thEn '“'IE
RS =8 F =+ 5= 0F &+ I, wiope oS 2om —: quadrilateral is a parallelogram
P =fE T O + 10 - 0F =2+ slepfli=p ot w0 and cannot be a trapezoid.

c. DOMSTRUCT ARGUMEMTS Shaw that if s brapezoid is lsmiesles thenits Giapl . S _

diagoeds are congient hin i SMP 3

: G PO 500 sosoeie it speaid with hoRand™S ,-D..- Teac g Tlp
PravediC PR 2 Y [ Encourage students to look at many
OF =S, since BORS i ug inghceles Ndpesdl B8 by mamedn | | (L || efthe'properties of trapezoids and

Property. SOPS = /RSP nca I & Hapeiold i luosceles, Ben each pair of base angies i
cangruent, Therelore. AO0PS o ARSP by SAS, O =8P by CPCTC.

LG Timesicnt mut ¥ .-r‘

kites and determine whether they are
sufficient conditions to classify a
guadrilateral.

Scaffolding Question

* Which quadrilaterals have
congruent diagonals? rectangles,
squares, isosceles trapezoids

Emphasizing the Standards for Mathematical Practice
As students use coordinate geometry to prove statements about

kites and isosceles trapezoids, they will be applying SMP 2 (Reasaon
abstractly and quantitatively). For example, they will need to

manipulate formulas for slope and distance using more than one
unknown.

11.6 Trapezoids and Kite i}
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Exercises 1-4 each require students
to use coordinates to prove
geometric theorems, satisfying
G.GPE.4. In particular, in Exercise 1
students prove that a particular
figure drawn by a student is a kite and
that another figure drawn by the
student is anisosceles trapezoid.
Similarly, in Exercise 2 students write
a proof showing that a given figure is
akite, and in Exercise 3 students
prove that the midsegment of an
isosceles trapezoid is parallel to the
bases.

T EEE— — ——E——E—E—E—E————————————

o CRITRQUE REASOMNING "als wmys 1l i

ey, !"""'l‘\-'l"l s e ¢ g uent | ﬁ:u-'i" b evam. plllnf'rl
pLH 53 oL Celes trape ol "h,l_l tin

Hn-!'-lnplrirhw:n Tt weoud b mrough o clatuily o tapeze o sosceles, but § Is not ennugh
mformatian to Elagaity any quadrilstersl o sn lsnsceles Paperoht sguared. reclangles, and some
nef-ipesial quadrilater ale leo hawe congiornt dingonaty

femsy=—— o s S ————

1 REASON QUANTITATRVELY -1 - 1 1]andxi1, 1)
WXYZ

A Fid coordingtes Y and 7 tha

teal PORS = anisowceles brapenoe

G clasly

ar g tved v bices al i mrilaleral

£ il mmakoe WK YT il o answe

Sample sngwer: Let 2 e [0, 1) anil ¥ be (L, T3] s hocizoeal andWT s vertics]
Makie ihve dagenals perperdiculs so BB ectddT

AuitE hisk

b, Find coordinates Y and 7 b

—
Sample anveme L be one ieg, The sope BT & B, and B length B0 i
-+ -1- w58, Make e bases paralied in the r-asi. Lel ¥ be |5, 1)
Then 2 will be (&, — 1. Find the yalor of x by setting ¥ eanial 1o WX and solving for
TR = =B ¥ [T = =T =0 F T, 5o {» — 6" = 4, Thesedare,
f=Bord W T4 —1] then WHYZ will be & paraielogram. Sa, T must be (8, =11)

o i ll ks W YT o moscetes frape mad hustify o

€, |Fihe ooardinates of ¥ and Zare (4, 1) and (4, = | 1} identify the shage o FWXYT

InExercise 4, students must prove WIXYZ 6.8 tripesold: t has two parailel sides with legs tha are not cangruset

that a quadrilateral is a trapezoid but

not |5u5celes' 2 COMSTRUCT ARGUMENTS SFGH = shown to the gt weih od b o a i1 g

Use coordinatie g eometry Lo prove that EFGH lsalote
Sample snswer: First nate (Y = o hartzontal line segment

;m-;ﬁ'_'-’;-g-mwllzﬁ.! i% & weriical lire segrent B
fim =f=0 =g Therefore, the twe dinganals are perp. Then show
that and al the disgenals bisects the ather. The iine contaliing
;_:tl arul :ht-m-:nntulql.f ¥ =g 'Fhﬂl I'Imllnq-l.lnbt-dﬂ'l
at b, nmmummm—mm_ammm
W {B88e fisagin A sl Furhes, congciailvg slides are cangruen

since FG =5 — O+ o= oF 45"+ 1c =4F P36 < fe— of = GH ane
FE =[5 — B + [0 — of b" + a* =f{6—35F +10 - af = EM

@ CHAFTER 11 (juicrdererain

Addressing the Standards

1
2

A s | L | P

Common Errors

In Exercise 2, students may believe the slopes of the two diagonals
have the same sign because neither is identified as negative. They
may be looking for confirmation that the slope of one of the lines is
the negative reciprocal of the other. However, this is not the case
when one line is horizontal and the other is vertical because the slope
of avertical line is undefined. Since horizontal lines are perpendicular
to vertical lines, these diagonals are perpendicular.

Dby

-%

Coppright © Mils aw-Hill Educstian
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3. USESTRUCTURE: |sorcceles trapermd LM s showeato . Common Errors

Hhe right
& Wilkout Y GO Ing new Wi iakkes " LE8 S In EKHEIEE 3' StUdEHTS ﬂ‘lﬂ'!,l' have
Eliyle the coordiraies of pamis L 2o e ¥ - :
pev Esof o e A / '\ dﬁt:ultv finding the x-coordinate of
b Lt point Pbe themadpoint B and 0 be the mispsist B9 ¥ - point M. En::-:lurage students to draw
Lhse coordinal ¥ bt the e f i it
e ok e g | Dok el chadkig
,lr-'ll".eufi i idi
s SRR th_e trapezoid into a rectangle and two
K I T TP = 26 sopel- B8 <0 triangles so that they can see the
0 = JTE T =T = 0F = 2c + 4 siopei ng:_ﬁr*' length ofiM.

PO =2 + o) = [~ = b — bp = 22 + 2 slopel m,mﬁ
SincePQ, KL, andM have the same wnpe, thiy ane paraliel Also, since
3c + 20 mliac) + (¢ + 494PQ s equial 10 half the sm of KL and M,

& Let pownd 7 be the midp: -:-urﬂ'l'a'-d"l:--rw-mur_.:-l, oel Use coaidingt . ___ " 5

¢e’“l'l""r'|" show that PEOA. the quadilatieral contecting the midpess pe =
LM i rhombus

Sample amvwer: Lei @ = jc, 0 § = jc, 2b). To show PSOR lna + 3 s

mum.mmmm_ﬂhlmm-n.ﬂhwmdu

by showing tha®S ardOfR are paraliel s congruent. We musi show BBmnoSs s

Perperadicuias o

PS =k —[—of +({d6— BF e+ o 75 siope s ~Boko 2.

on =2 + o - f]'-lﬁ—ll' f:_an_Ftlmﬂl-h,t - -

slepe oD = :’r_'_ﬁ"‘ﬁ —;_-.-ﬂ m-lrhpﬂl's=1—r ¥, witish 1§ undefined.
4. COMSTRUCT ARGUMENTS Cuadiiateral ABCD i shown 1o Bergin 4

. Shoe i .ﬂ--'_-:ﬂ aru d

T"'Hmﬂf H]—l—gll arstl the dlape D 1z

‘ I mmmmmm“wrmm". LN

'IH-I-II'IH are parallel Thenetare, It s a trapezoid.

ca| EAR

o "

i b Frowe that ABCD b it an jspscedes trapeseid
The legs offthafkoa firoifl oL agfE0f Usir heaidiéngd ) < 2 1) 7N |
Tormuln, AB T And ED & 8, THIS mesfs el |8 not congrusrnl B0, ke ABED cannot
b an Hoscsies raperold.

LG Timesicnt mut ¥ r'r‘

| Edusation

Cogryrign: © MeGraw-+

Emphasizing the Standards for Mathematical Practice
Exercise 3 offers a chance to work with SMP 7 (Lock for and make
use of structure) as students may recognize that the midsegment
theorem for triangles results when one of the bases in a trapezoid has
alength of 0.

Point out to students that a coordinate proof, like a two-column proof,
starts with a set of givens. The fact that JKLM is isosceles determined
the coordinates of the vertices, and as a result they are only proving
its validity for isosceles trapezoids in Exercise 3. |f JKLM was not
known to be isosceles, at least one additional variable would have had
to be used in the coordinates. Ask students to make conjectures
about how such a proof would be similar to or different from their
work in Exercise 3,

11.6 Trapezoids and Kite i}
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Q Performance Task

Identifying a Quadrilateral
Students will use a compass and
straightedge to construct a
parallelogram and prove when certain
requirements guarantee a
parallelogram or rhombus.

STANDARDS

Standards for Mathematical
Practice: The Chapter1
Performance Task reinforces
Mathematical Practices SMP 3,
SMP 5, and SMP &

Jump Start

Before students attempt to construct
aparallelogram, have them recall the
conditions for which a quadrilateral
qualifies as a parallelogram.

* What do you need to kpow about a
quadrilateral to determinef it isa
parallelogram? Parallelograms
have opposite sides that are
congruent, opposite angles that
are congruent, consecutive
angles that are supplementary,
and diagonals that bisect each
other.

* Do youneed to establish that the
quadrilateral is a parallelogram
before you candecideifitisa
rhombus? Explain. Yes. A
quadrilateral must be a
parallelogram before you can
use additional theorems to
decide if it is a rhombus.

€T CHAPTER 11 Quadrilaterals

Performance Task

Identitying a Guadrilateral

Providea chear solution to the problem. Be sure to show all of o wesrke, e
o reievant drawings, and justify your srseers

T i algrtify & cuadrilalera

i (e thearems vou hisve learned

Part A

orsiruct & p B Dusing res and sbghredge Explanyou

1hictien and prove why the comst naction residted in 4 caaleingren
Samiphe answer
F
.'h
l"-_ b
W Y
‘.!. LY

D) ovartEmil G

Emphasizing the Standards for Mathematical Practice
This Performance Task provides a natural connection to SMP 6
(Attend to precision). The standard describes how mathematically
proficient students are able to communicate precisely to others and
make explicit use of definitions. Here, students use a compass and
straightedge to construct a parallelogram. Each student may
approach the construction differently. It may be that they try to

construct opposite sides to be congruent or they may try to construct |
diagonals that bisect each other. Each student must be able to justify 2

their construction by method of proof.

Scanned by CamScanner
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o — Teaching Tip

L:-Il_”'l-r:_r-:l::1r:r;\::;]"l.':v: witry it I et P Eculd] you alter your If students have dlfflcult}' PI'DUiﬂE
that a quadrilateral is a parallelogram
or rhombus, have them refer back to
the definitions and constructions in
earlier chapters. Using definitions and
previously established results in
constructing arguments is part of

— . SMP3
[ Fart C ]
Qusacirilnbers PORS & shown Prowe that it APTD = ASTE then PORS =
aparalielogram
-
R
) —

Part D

Uaing the same figure from Part €. prowe that IFPORS & a paralls ogram aed

APTO = APTS chen PQRS markombys

:
CHAPTER L1 Pus free Tafff)

&l Eduration

LEf ) g

cgnyrig: & Ml

=
L

Scoring Rubric

Full Credit Response

See Interactive Student Guide for drawing, Sample answer: In a parallelogram, each pair of opposite fides is
A 3 congruent, 5o, use the compass-o find the leng#iifPlace the point of the compass at D and draw an rc.
Set the compass to the lengthAD. Place the point at B and draw an arc. The intersection of the two afes is
paint C. Quadrilateral ABCD is a parallelogram because both pairs of opposite sides are congruent.

Sample answer; It is not a rthombus becadBe#AD in my construction. | canalter my construction by

B 1l first constructing two congruent segments sharing one endpoint, then the parallelogram will have fouf
congruent sides.
C 2 PR=PT + TRand Q5 = QT + T5 by the segment addition postBlteTR and)T =TS by CPCTC.

This means the diagenals bisect each other, so PORS is a parallelogram

0 3 Bacausa APIQ = APTE =PS by CPCTC. AlsB) =SR andPS =R because PQRS isa pa:allelug?r-
soPQ =PS =R =5R. Therefore, PORS is a rhombus.

Total 8

CHAPTER 11 Performance Tas(i
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Q Performance Task

Using Triangles to

Make a Quadrilateral
Students will make two pairs of
congruent triangles and use the
triangles to make quadrilaterals.
They will use their knowledge of
quadrilaterals to classify the
quadrilaterals.

Standards for Mathematical
Practice: The Chapter1)
Performance Task reinforces
Mathematical Practices SMP 3,
SMP5, and SMP 6.

Jump Start

Before students make their pair of
congruent triangles, have them review
classifying triangles by side length
and angle measure.

* What do you know about the side
lengths and angle measures of a
right triangle? | know that one
angle is 90°, and the
hypotenuse is the longest side.

* What do you know about the side
lengths and angle measures of a
scalene triangle? Each side has a
different length; therefore, each
angle must be different. The
angles must still add up to 180
degrees.

CHAPTER 11 Quadrilaterals

Dsing Triangles to Make a Guadrilateral

Frovide a clear solution te the protrbem. Be wure to show all of your work, inchode

all relewant drawengs, and justify your answers

Vo L rowmer | b Cer d Bey mormhiningg twen frimeie
Part A
Feld a pare of o il it Gt the - vl Erl ne =
I3 r | " T F ther i aifie paint ¥
g m
Part B
- e bl e Tiargies Try to mase a1 mamys dffs s SarErilrterals g
%o A e Pt i O OvE g e Iriange her ooy slde
Vgles bre congruentt with apg miels

@D CAPTERLL (s dats

Emphasizing the Standards for Mathematical Practice
This Performance Task provides a natural connection to SMP 5 (Use
appropriate tools strategically). The standard describes how
mathematically proficient students are able to us mathematical tools
to solve a mathematical problem. In this performance task, students
use paper folding and cutting to form triangles and assemble them
into quadrilaterals. You may also elect to have students use aruler ar
protractor to confirm measurements of the quadrilaterals formed.

pyright © Mele mw-Hill Esucat
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Fa
|
Part C
Llesahy woch quascrilaveral that you made. Justify each elassiFicsion st theorenm o
definitians, Explain your reeson ng

—

e

Differentiating Instruction
You may wish ta have students
consider how their answers change if
they are allowed (or not allowed) to
flip the triangles over. The task as
written allows for the students to
explore this on their own.

Common Errors

Students may assume information
from looking at the quadrilateral.
Students must instead apply
theorems based on parallel lines or
congruent angles and sides. Check
that students are aligning the same
sides of each triangle, and not two
sides that are approximately equal,
due to the way the triangles were
created. It cannot be assumed, for
example, that one of the pairs of
triangles is isosceles.

the

sed
il

PartD
'_.'_1-:|_:"1 Il-I-_IIF_ Eypee oF trinngle you e with emiss the types oF cusdnilster als vou ez
mae- |ty your aeawer sath denvargs or senLene ey
g
) B
185 ;
CHAPTER 1L P ferrnnee Ta )
Scoring Rubric
Max ;
Part o oinis Full Credit Response
A 2 Two right triangles; two obtuse triangles
Students have guadrilaterals drawn on their paper with
B 2
correct sides or angles marked
Students have correctly identified each quadrilateral af
C 2 quadrilateral, parallelogram, rectangle, or kite, Student
have justified their classifications
Students have justified what types of triangles can be |
to make different types of quadrilaterals. Students shol
D 2 : ;
not conclude that a rhombus (or square) can be formed)
because no triangles were proven to be isosceles
Total B

CHAPTER 11 Performance Tas(ii
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Standardized Test
Practice

Diagnosing Errors

Students who select the first
quadrilateral in ltem 3 may believe
that having one set of opposite sides
parallel and another set of opposite
sides congruent is enough to prove
that a quadrilateral is a parallelogram.
Demonstrate that anisosceles
trapezoid also has these
characteristics.

Students who give an answer of

420 for ltem 4 may have used the
x-coordinate of the rightmost vertex
and the y-coordinate of the top vertex
as the lengths of the diagonals, rather
than subtracting the coordinates of
the endpoints of the diagonals to
determine their length

Students who check Trapezoid for
“Diagonals are congruent” i ltem 7
may be thinking of an isosceles
trapezoid. Remind them that in order
to place a check mark under the name
of a shape, that characteristic must

be true for all instances of that shape. agt.-

CHAPTER 11 Quadrilaterals

Standardized Test Practice

W LT el = allelop an ea of 17w KL E thorwii bal .{m e L
—_r - —
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plEre the Fobowing i1 = 11
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% Fhombus /KM b | 5 .-.-| agonaty md sides 1 =l PN
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Taking Strategy

For Item 2, students will find the problem much simpler if they graph

the given points. Remind them that a rhombus has four congruent
sides and opposite sides parallel. They can use these characteristics
and what they know abaout slope to find the missing vertex.
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& Cormplete the steps and reasons nthe: followng proof n

L
Gven: LA o applomentany to 28
LA 5 seppfementany to 20

Prove: ARCD 15 aparalleicgram

| Swiement _______ Bemson |
£A 5 REpETeTIy ™ 28 Given
Ll T rre = =] ez sogies T

2 A s supplementary to L0 Lrm rr—r—— |
&in | canverse of the Eonsecutive intesiar Angles Thearem
ABCT 1o pm il Befinition of Paralielogram

2. n the dagram below, MNOP s o rageroit i the midpailiednd A = the metpom: P

A Whsl ane the coofdinates of L Shew pour work ¥
X Mudpeant Formuta,
g-;;ﬂ‘-i =g,k
B Whis are the coordinates of 57 Show ou work
e 1 v Wene o, . ;
- I S i, ol |

& Sty thit QR = -
: [T it
NO=g—2d Of =g+ b —d MPF=g+ 25 -

18, The commdinai=s of the vertices of quadrilstessl LMAP gre UL TLM[4 3L M3 |1 el FIL 2]
& Find e length and skope of each side of LMW
LM = 5 and has siope g N =5 and has slepe 3. N 46 snd hes sope 3'LP = 5
and has undefined shipe.

b, Clasuify LMNP 25 3 paraledogam thombos tragezoed bite orsqusre Esplain pour reasoeing
EMMP i3 & kite because ft has eacity fwo pairs of congruent comsecuiive sides.

&, VeniFy that the o ageeals ol | MNE PreTSECT AT right .'|-'r_g;|r-'. by fineling The ghope of eacn iagonal an i
confaTm rig trint the v rir.'ri_r;.'l.-". are perpendoul g
The siope ol s 3 ap the wiagae WP 11 Bacauu e aispes atmegaifve feglorarals

the dlaganain me peapendiculs, which mesnd ey Intevea ot ogat angles
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Test-Taking Strategy

Diagnosing Errors

Students who identify the wrong
sides as parallelin the second step in
Item 8 might find it helpful to extend
the sides of the parallelogram. This
will help them identify which sides are
acting as the parallel lines, and which
side is acting as the transversal.

Students who incorrectly calculate
the segment lengths for ltem Sc may
not have realized that since the
endpoints have the same
y-coordinate, the segments are
horizontal. Therefore, they can find
the length by simply subtracting the
x-coordinates.

Rubrics

Item 9

|S] Coardinates of Q are R are correct
with work shown. QR, NO, and MP
are carrectly computed and used
inpartc.

(4 Mirorerror inwork in one of the
three parts.

[3] Coordinates of Q and R are correct
with work shown, but partcis
incorrect.

|2] Coordinates of Q and R are correct

For ltem 9, students should write down the midpoint formula in the [1] Coordinates of Q or Rare correct
margin to help them focus on the problem. If they have forgotten the OR NO and MP are correctly
exact formula, remind them that the midpoint is the average of thex computed in part c.

and y coordinates of the two endpoints, and help them derive the  [0] no response OR incorrect answer

formula.

and work

Item 10

[4] All answers correct using correct
reasoning.

[3] Incorrectly calculated slope or side
length on part a but used correctly
in part b OR incorrect reasoning
for partb.

[2] One partincorrect

[1] At least one carrect component

[0] no response OR incarrect answer

CHAPTER 11 Standardized Test Practidijj)
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