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Mathematical Practices

A strong problem-solving strand is present throughout the textboolk with an
emphasis on strategies in the Problem-Solving Investigation lessons. Look for the
Persevere with Problems head in the exercises.

MP1 Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for
entry points to its solution. They analyze givens, constraints, relationships, and goals. They make conjectures
about the form and meaning of the solution and plan a solution pathway rather than simply jumping into a
solution attempl They consider analogous problems, and try special cases and simpler forms of the original
prablem in order to gain insight into its solution. They monitor and evaluate their progress and change course if
necessary, Older students might, depending on the context of the problem, transform algebraic expressions or
change the viewing window on their graphing calculator to get the information they need. Mathematically
proficient students can explain correspondences between eguations, verbal descriptions, tables, and graphs or
draw diagrams of important features and relationships, graph data, and search for regularity or trends. Younger
students might rely on using conerete objects or pictures to help conceptualize and solve a problem.
Mathematically proficient students check their answers to problems using a different method, and they
continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving
complex problems and identify comrespondences between different approaches.

Students are routinely asked
to write an equation or an expression in order to solve a real-world problem.
Exercises that emphasize this practice are labeled as Reason Abstractly.

MP2 Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their refationships in problem situations.

They bring two complementary abilities to bear on problems involving quantitative relationships: the ability to
decontexlualize—to abstract a given situation and represent it symbolically and manipulate the representing
symbaols as if they have a life of their own, withoul necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the
symbals involved. Quantitative reasoning entails habits of creating a coherent representation of the problem at
hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and
knowing and flexibly using different properties of operations and objects,

’ ’
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Solutions are not just numbers, but include measurements to give the solution

MPG Attend to precision.
meaning. Look for Be Precise heads in the exercises.

Mathematically proficient students bry lo communicate precisely to others. They try to use clear definitions in
discussion with others and in their own reasoning. They state the meaning of the symbols they choose,
including using the equal sign consistently and appropriately. They are careful about specifying units of
measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately
and effidently, express numerical answers with a degree of precision appropriate for the problem context. In
the elementary grades, students give carefully formulated explanations to each other. By the time they reach
high school they have leamed Lo examine claims and make explicit use of definitions.

MP7 Look for and make use of structure. Emphasizing the structure of mathematics is present through use of classifying,
explaining, giving examples as well as nonexamples. Exercises that emphasize this

Mathematically proficient students look closely to disc He structure. Young students, for e
athematically proficient studen ely to discern a pattern or structure ng ents, for example, oractice:are labeted with-identify Stniciwe.

might notice that three and seven more is the same amount as seven and three more, or they may sort a
collection of shapes according lo how many sides the shapes have. Later, students will see 7 X B eqguals the
well remembered 7 % 5+ 7 ¥ 3, in preparation for learning about the distributive property. In the expression
X4 9 4+ 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an
existing line in a geometric figure and can use the strategy of drawing an auxiliary line for solving problems.
They also can step back for an overview and shift perspective. They can see complicated things, such as some
algebraic expressions, as single objects or as being composed of several objects. For example, they can see

5 —3(x — ¥* as 5 minus a positive number times a square and use thal to realize that its value cannot be more
than 5 for any real numbers x and y.

Patterns in reasoning are demonstrated throughout leading students to sound
mathematical conclusions. Exercises with Identify Repeated Reasoning heads
exemplify this practice.

MP8 Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and
for shortcuts. Upper elementary students might notice when dividing 25 by 11 that they are repeating the same
calculations over and over again, and conclude they have a repeating decimal. By paying attention to the
calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope 3, middle
schiool students might abstract the equation {y — 2)(x —1) = 3. Noticing the regularity in the way terms cancel
when expanding (x— {x + 1), (x— Nx* + x + 1), and [x — (< + x* 4+ x + 1) might lead them to the general
formula for the sum of a geometric series. As they work to solve a problem, mathematically proficient students
maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness
of their intermediate resulls.

(4 ’
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This book focuses on three critical areas: (1) applying equations in one and two variables;
(2) understanding the concept of a function and using functions to describe guantitative relationships:
(3) applying the Pythagorean Theorem and the concepts of similarity and congruence.

Content
The Number System

= Know that there are numbers that are not rational, and approximate them by rational numbers.
Expressions and Equations

- Work with radicals and integer exponents.

- Understand the connections between proportional relationships, lines, and linear equations.

- Analyze and solve linear equations and pairs of simultaneous equations.

Functions

- Define, evaluate, and compare functions.

- Use functions to model relationships between quantities.

Geometry
- Understand congruence and similarity using physical models, transparencies, or geometry software.

- Understand and apply the Pythagorean Theorem.

« Solve real-world and mathematical problems involving volume of cylinders, cones and spheres.

Statistics and Probability

- Investigate patterns of association in bivariate data.

© Mathematical Practices

Make sense of problems and persevere in solving them.

Reason abstractly and guantitatively.

Construct viable arguments and critique the reasoning of others.
Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated reasoning.

T = L o I T X A

Wwwjnoﬁjoeﬂmmwm



www.jn ob- -J'o. corm



) Throughout this handbook, you will learn about each of these mathematical
practices and how they are integrated in the chapters and lessons of this book.

(5)Focus on Mathematical Practice
U=c Math Tools

(1) Focus on Mathematical Practice
Porsevere with Probiems

{2 Focus on Mathematical Practice (& )Focus on Mathematical Practice
Reason Abstractly and Quantitatively Attend o Precision

(3 }Focus on Mathematical Practice (i_)Focus on Mathematical Practice
Construct an Argument Make Use of Structure

@qunﬂaﬂmaﬁcawmcﬁm @Fmsmﬂaﬂmnaﬁcdﬁatﬂm
Model with Mathematics Use Repeated Reasaning

Place a checkmark below the face that expresses how much you know about each
Mathematical Practice. Then explain in your own words what it means to you.

@ 1 have o clue. & loe heard of B 1 v 8

Wﬂﬁkz&fmﬁ-ﬁﬁﬁ P28 Handbook
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ExPLAIN ELABORATE EVALUATE

E Practice and Apply

Ideas for Use

@ Circle the Sage Poll the class to see which
students have a solid understanding of how to
solve the problem presented in Exercise 1. These students
(the sages) spread around the room. Have the rest of the class
divide into small groups. Have each group member report to

a different sage, if possible. The sages lead the discussion in
how to solve the problem. Then have all students return to
their groups to compare what was discussed with each sage.
©1,6,7

Alternate Strategies

€' Review the formula for finding the area of a circle,

A = 7r’. Have students describe the formula using multiple
representations, such as verbal descriptions, models, tables,
and graphs of ordered pairs. (31,2,4,6,7

m @ Have students research a hydrocarbon molecule
not shown in Exercise 2. Students should draw the molecular
diagram, write the chemical formula, and include at least one
other characteristic. £1,2,5.6, 8

ij M’gﬁ'ﬁ? pla@ddandbook

Solve each problem by using the four-step problem-solving model.

1. About fifty percent of the population of Alaska lives within a 50-mile radius of

Anchorage. If the total area of Alaskais 586.412 square miles, about what percent

of the total land area is within 50 miles of Anchorage?

Understand What are you asked to find? |s there any information you will nol use?

Plan How will you solve this problem?

Solve Solve the problem. Show your steps helow, What is the solution?

Check Does your answer make sense?
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'Q Persevere with Problems

Look at Chapter 1. Give an example

of where Mathematical Practice 1

is used. Then explain why your

example represents this practice.

. a
L] el .. - prn

EvaEsy = uiptdn

urERTT




= Focus on Mathematical Practice 2

Reason Abstractly and Quantitatively

What does it mean to reason (D sademsica—
- pted 1

- - ” =
abstractly and quantitatively? " Practice 2
Reason abstractly and
In math, we solve real-world problems where numbers and variables guantitatively.
in an equation represent concrete objects. This involves thinking
guantitatively.

Suppose you are given a AED 25 gift card to an online music store.
Each song costs AED 1.95 to purchase and download. How many
S0NGS can you buy?

1. What values in the problem do we already know?

2. What are we trying to find?

3. What =ymbol can we use to represent the unknown value?

Mow that the problem is broken down into known and unknown
values, we can manipulate the symbols in order to solve the problem.
This is thinking abstractly.

4. Write an eqguation to sobve the problem. Explain what @ach
guantity or symbol represents.

5. Use your equation to solve the problem and label your solution.
Explain the meaning of the solution.

MelehaHil Edactad
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_ Mathematical Practices

w5

Focus narrowing the scope

Objective Reason abstractly and quantitatively.

Coherence connecting within and across grades

Previous Now Next
Stidents made sense of Students reason Stisdents will construct
4 abstractly and :
quantitatively.

Rigﬂl’ pursuing concepts, fluency, and applications

Mathematically proficient students can start with a concrete
or real-world context and then represent it with abstract
numbers or symbols (decontextualize), find a solution, then
refer back to the context to check that the solution makes
sense (contextualize).

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use

= m Team-Pair-Solo Have students work in small
L groups to complete Exercises 1-3. Then have them
divide into pairs to complete Exercise 4. Have students work
individually to complete Exercise 5. Have them regroup to
discuss their responses to Exercises 4 and 5. 91,2, 4,6

Alternate Strategy

@ Tell students that there is a one-time $5 fee to create an
account before you can purchase and download any songs.
Have them write a new equation given this information and find
how many songs they can purchase after creating an account.

™1.2.4,7
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ExPLAiIN ELABORATE EVALUATE

E Practice and Apply

Ideas for Use

i @ Rally Coach Have students work in pairs to
L85 complete Exercises 6 and 7. Have one partner
complete Exercise 6 while the second partner watches, listens,
coaches, and praises. Have them trade turns for Exercise /.
®1,2,3.4,6,8

Alternate Strategies

¢ @) if students need help completing the table, have
them make a three column table (input, equation, and output)
to organize their work. Remind students that by using an
equation, they are using symbols to communicate
mathematical ideas. (£1,2,4,6,7

€® Have students determine how many pounds of fuel the
car will need in order to finish the race. 1.5.6

ij ﬂa@.ﬁ’éi:ﬁ P82 Handbook
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Write and solve an equation for each of the following.

6. You are in the pit crew for a driver at

4 ear race, The gas weighs 5.92 pounds per

gatlon. Your driver uses 0.25 gallons per lap. With 42 laps to go, you put

60 pounds of fuel in the tank of the car
same rate without more gas?

Will your driver finish the race at the

a. What values do we already know? What are we trying to find?

b. Write an equation to find the number of gallons in 60 pounds of fuel.

¢. Use the eguation to solve the problem

ip - Group
7. Achass trip s scheduled for an amusement park :
admission prices are AED 31 per student. Parking is AED 18 per bus.

a. Complete the table to show the total cost of 10, 20, 30,

and 40 students and two buses.

b. Write an equation o show the total cost  if two buses

transport 5 students to the park.

and explain the meaning of the solution.

c. There are a total of 78 students attending on two L’iu'—}LE .
What is the total cost? Label your solution and explain its meaning.

T2t Vo 2aa)
2 Reason Abstractly

Look al Chapler 2. Give an exampie
of where Mathematical Practice 2

is used. Then explain why your
example represents this practice.

IDVAGITLE SRy = ke




« Focus on Mathematical Practice 3

Construct an Argument

How do | construct a viable
argument in math class?

Suppose your friend told you that his rectangular flatscreen TV, has
congruent diagonals, simply because it was rectangular. How could
you ask your friend to justify his argument? You could use inductive
reasoning or deductive reasoning. Inductive regsoning uses
examples to draw conclusions, while deductive reasoning uses
definitions, rules, or facts.

1. How could you use lnductive reasoning to justify why the
foliowing statement is trie?

All rectongles hove diagonals thol are congruent

2. How could you use deductive reasoning to justify why the
following statement is false?

Each angle of an equiloteral tricngle measures 907

3. Complete the graphic organizer to show that the statement
below is sometimes true.
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| Practice 3

Construct viable arguments
and critique the reasoning
of others.
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Mathematical Practices

v
Focus narrowing the scope

Objective Construct viable arguments and critique the
reasoning of others.

Coherence connecting within and across grades

Now Next

Students construct viable Students will model with
arguments and critigue mathematics

the reasoening of others.

Previous
abstoctyand

quaniiaivey

Rignr pursuing concepts, fluency, and applications
Mathematically proficient students can clearly communicate

their thoughts and defend them using sound mathematical
arguments.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use
{I» Numbered Heads Together Have students
i V1 work in groups of 3-4 and work as a team to
solve each problem, making sure that everyone understands.
Then call on a random student to explain the solution.
913,56, 7

Alternate Strategy

@1» Provide students with several real-world examples in
which either inductive or deductive reasoning were used.
Have them classify each example as inductive reasoning or
deductive reasoning. 1.6

Focus on Mathematical Practice 3 Construct an Argument MPT7



ExpPLAIN ELABORATE EVALUATE

E Practice and Apply

Ideas for Use

= @ Group-Pair-Share Have students work in
=1 groups to complete Exercises 4 and 5, ensuring that
each member understands. Then have the groups divide into
pairs to complete Exercise 6. Have them reconvene into the
larger group to share responses and resolve any
discrepancies. £1,3.6.7

Alternate Strategies

@1» Create several statements similar to those in Exercises
46, Have the studenis determine if the statement is always
true, sometimes true, or never true, and justify their choice.
Guide students in providing convincing justifications. For
example, if a statement is sometimes true, they should be able
to give an example showing it is true and a counterexample
showing it is false. ($1.3,6,7

m @ Gallery Walk Have students work with a pariner to
create a problem similar to those in Exercises 4-6. Post the
problems around the room. Students walk around the room
and select a problem, not their own. Working with their partner,
they determine the solution and write a convincing argument
supporting their solution. Have them locate the pair of students
who wrote the problem to share their solution and discuss and
resolve any errors. (1,3,4,6

ij m&:‘gﬂ:ﬁ‘ pa@ 2 Handbook

For each of the following statements, determine if the statement is olways, sometimes,
or never true. Justify your response using examples or counterexamples.

&. The sum of two raticnal numbers is a raticnal number.

5. The sum of two odd numbers iz an odd number.

6. The volume of a pyramid is less than the volume of a prism with the same

size base.

Q Construct an Argument

Look at Chapler 1. Give an example g
of where Mathematical Practice 3 , ]
is used. Then explain why your g
exampie represents this practice. %
B A= g
Ll i (1 J = = -
] -




&) Focus on Mathematical Practice 4

Model with Mathematics

How does math fit into your future?

| Mathematical |
Mo matter what career path you choose, you are sure to use math in 1 Practice &4 /
your job or career. Graphic organizers arrange ideas so that you can Model with maternatics.

make informed declsions. Using and understanding models such as
graphs, tables, and diagrams helps you o simplify a complicated
situation and to identify important quantities in a real-life situation.

Suppose you are a doctor of 8 nurse. & prescription directs a patient
to take 2.5 cc (cubic centimeters) of 8 medicing per 50 pounds of
body weight.

1. What skill(s) would you use to see how much medicine you
should give to a 125 pound person?

2. How much medicine would the 125 pound patient need?

3. What career path interests you? Research that career and
complete the graphic organizer below.

Iu EAducation Requived
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) Mathematical Practices

v
Focus narrowing the scope
Objective Model with mathematics.

Coherence connecting within and across grades

Previous Now Next
Students constructed Students model with Stisdents will ise
viahle ; mathematics. math tools

Rigﬂl’ pursuing concepts, fluency, and applications

Mathematically proficient students explain their thinking or
search for patterns using models such as diagrams, drawings,
classroom objects, and manipulatives, or geometric, graphical,
algebraic, tabular, and statistical modeis.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use

B % m Pairs Discussion Have students work in pairs

“- to complete Exercises 1and 2. Have them trade their
solutions with another pair of students to discuss and resolve
any differences. £91.4,6.7

Alternate Strategy

m If students have difficulty deciding on a career, have
them first take a career interest survey before completing
Exercise 3. D15

Focus on Mathematical Practice 4 Mode! with Mathematics MP9



ExPLAIN ELABORATE EVALUATE

E Practice and Apply

Ideas for Use
1= m Numbered Heads Together Assign students

b

to a 3- or 4-person learning team. Each member is
assigned a number from 1to 4. Each team completes Exercises
4-6, making sure every team member understands the
solution. Call on a specific number from one team to present
the team’s solution to the class. O 1.2, 4,6,7

Alternate Strategies

m Have students practice finding the percent of a number
using either the percent proportion or the percent equation.

©1.26.8

@ Have studenis use the Intermnet, or another source, to
research city, county, and state sales tax rates for their area.
Have them recalculate the total cost of the party in Exercise 6
based on their findings. 1,5, 6

W’“ﬂﬁg’ M#ﬂl &AL Handbook

Use the given tools to solve each problem. e

4. You are saving money 1o buy a new game system. Yo
received AED 50 as a graduation gift from your grandparents.
You want 1o save AED 25 a week from mowing lawns: \

a. Tables Complete the table to show the total amount saved |
after 1,2, 3. 4, and 5 waeks,

b. Symbels Write an equation io show the total amount saved
5 after w weeks,
¢. Algebra Use the equation 1o determine the total amount saved

after 17 weeks,

Use the table for Exercises 5 and 6.

5. Mrs. Fatma hired a party planner tn | mﬂémd i
plan Noha's dinner party. There will | b o) Extras

be 125 guests and she wants 10 tl-fTL‘r. \
appetizers and & buffel dinner. What is

AED
the cost, before tax, for the party? | Budfiet

1830

| sit-down AED
| Dinnes 2.

52 1
6. Thereisa ?5% sales tax added to the party bill. Mrs. Fatma also wants

lo add an 18% tip for the servers. This will be figured before tax is added.
What will be the total cost of the party?

d §t3n YourBook!

2 Model with Mathematics

Look at Chapler 1. Give an example
of where Mathematical Practice 4
is used. Then explain why your
example represents this practice.
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«) Focus on Mathematical Practice 5

Use Math Tools

Sometimes using math tools and strategies helps make solving
problems easier if you know which tool to use in a given situation.
Math tools are physical objects you use when solving problems.
Paper and pendl, technology, or calculators are examples of tools.

strategically.
1. List three other tools you can use to solve math problems.

Math strategies are more like skills or the ability to apply your math
knowledge. Some math strategies are mental math, number sense,
estimation, drawing a diagram, or solving a simpler problem.

2. List three other strategies you can use to solve math problems.

3. Complete the graphic organizer.
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) Mathematical Practices

How do | use tools and strategies (D vademmioa—
- ! Hﬂﬂl?mh:al
in math class? ©_ Practice 5

Use appropriate tools
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v
Focus narrowing the scope
Objective Select tools and strategies to solve problems.

Coherence connecting within and across grades

Previous Now Next
Students modeled with Students use math tools Stisdents will athend
mathematics and strategies. 10 precsion

Rigﬂl’ pursuing concepts, fluency, and applications

Mathematically proficient students understand the benefits and
limitations of using mathematics tools, including estimation and

virtual tools, and use them appropriately.

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use
@Y Rally Robin In groups, assign one student as
Ld s | the Rally Robin Leader, who poses questions to help
complete Exercise 3. The rest of the group takes turns
responding orally to each question. 1,5

Alternate Strategy

€1» @) Have students work in small groups to create a
graphic organizer that lists as many tools and strategies they
can brainstorm. 1,5

Focus on Mathematical Practice 5 Use Math Tools MP11



ExPLAIN ELABORATE EVALUATE

E Practice and Apply

Ideas for Use

= @ Teammates Consult Place students in teams
o+ of three to complete Exercises 4-6. Each student is
given a number, 4-6, which represents the exercise discussion
they are leading. Teammates discuss Exercise 4 with Student 4
leading the discussion. All members of the team contribute, but
all have to agree upon one answer. Continue by rotating the
leader role until all the exercises are completed. 01, 3.4,5,6

Alternate Strategies

€D @) if students have difficulty solving the problems, have
them make a template of the four-step problem-solving plan to
use for each exercise. £ 1,5

€ @) Pairs Discussion Have students choose one of the
exercises and write an extension of that problem. For example,

for Exercise 5, students may choose to determine how long it
will take Natalie to walk the ?% miles for a chosen rate. Have

them discuss with a partner which tools or strategies can be
used to solve their extension problem. OL 34,5

’

ij mgitar € LI Handbook

List the tools or strategies you would use to solve each problem.
Then solve the problem.

4. A pre-election survey was taken in Ms. Moha's homeroom. i

i | Class President

The results for class president are shown in the 1able. |
. I| Marwi 0
a. Based on the survey, if there are 850 students in the | asem 2
8th grade, how marny votes will Asmaa gel? | =~
12

p—

I| Sara

b. A candidate needs to receive al leasl 51% of the voles o
win the election. If every student votes, how many more
votes would Asmaa need to win?

5. A walking path around a lake is in the shape |
of a pentagon like the one shown. i Natalie

- |
wants to walk 4% miles, how many imes \
does she need to walk around the lake? [

6. Write a word p_nmﬂiem that requires the use of a pratractor, a calculator, and
one strateqy, like mental math or estimation, Find the solution 1o your
problem and explain how you used the tools to solve it

d §t3n WourBook!

© Use Math Tools

Look at Chapler 1. Give an example ;
of where Mathematical Practice 5 E
is used. Then explain why your é
example represents this praclice. -
ol (1 J %
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) Focus on Mathematical Practice 8

Attend to Precision

What does it mean to be precise? —
Hﬂ'ﬂl?l‘l‘llﬂl:ﬂl |

Communication is important to our daily life, whether it's In school, == Practice 6

sports, at home, or hanging out with friends. If you can't clearly Attend to precision.

express your thoughts, no one will understand what you mean! Math -

also reguires clear and predse communication by using labels,

appropriate symbols, and clear definitions.

Suppose you and your brother want to paint two walls in your
bedroom a new color. Your bedroom is 12 feet 5 inches long, 14 feet
8 inches wide, and has an 8-foot ceiling height.

1. What skill{s) would you use to see how much paint you need?

2. What information do you need to know in order to make your
calculations?

You are painting two walls that are perpendicular to each other.
They do not have doors or windows on them. A gallon of paint
covers about 350 square feet

3. What is the area of wall space you will be painting? Label
YOLIT Srswer.

4. How precise does the area need to be to determine how much
paint you will need? Round the area and explain why you rounded
to the place value you chose.

5. How many gallons of paint do you need? Round to an approprate
place value and label your answer. Explain your rounding.

MelebaHi1 Edactad
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Mathematical Practices

v

Focus narrowing the scope
Objective Attend to precision.

Coherence connecting within and across grades

Now Next
Students attend Gtidents will laalk for and
to precision. maike use of studre.

Rigﬂl’ pursuing concepts, fluency, and applications
Mathematically proficient students communicate the language
of mathematics precisely, as well as calculate efficiently and
accurately.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use

= (I Pairs Discussion Have students work in pairs to

£ 1 complete Exercises 1and 2. Then have them work
individually to complete Exercises 3-5. Have them reconvene
with their partner to check their answers and resolve any
differences. ©1,3.4.6

Alternate Strategy

m Review the formula for area of a rectangle and ask
students which measurements they need to know to determine

how many gallons of paint they need. $1.6,7

Focus on Mathematical Practice 6 Attend to Precision MP13



ExPLAIN ELABORATE EVALUATE

E Practice and Apply

Ideas for Use

@ Think-Pair-Share Give students one to
LB two minutes to think through their responses to
Exercises b and 7. Then have them share their responses with
their partner first, then with the entire class. ™13

6. Turn to page 7 in your text. Find the vocabulary term rational number and
complete the graphic organizer for that term.

- —

T ﬁ\
|| Definition | o

Alternate Strategies | l |

@9 Before students complete Exercise 6, complete a similar |
graphic organizer for another concept, such as equations, as a

— T "i—\-.\_H |

| S Rabowa e
whole group. 1,5, 6 'r;:‘ ;@;“ - _Lx,_"r_t«:ﬂ;;) How-Examples
| Example
CBL m Find the Fib Have students work with a partner to I| || |I
write two facts and one fib for Exercise 7. Then have them ! | \
exchange facts and fibs with another pair of students. Each | _] DE—— —
pair identifies the other pair's facts and fib. £1,3,7 (Smme—————e

7. Model trains come in ditferent scales. The ratio for an HO Sc?hi t:ann :E.;
. 187, while the ratiofora Z ecale train is 1:220. Suppose 8 ?i-.hcfﬂt; r'rll_«:i:-l:J
Jf & stes ine i illimeters long. What is the length of in&
of a steam engine is 62 miblirme ]
scale model of the same engine? To what place value should you round

Explain your reasoning

d §tInYourBook!

© Attend to Precision

Look at Chapter 1. Give an example
of where Mathemalical Practice &6
is used. Then explain why your
example represents this practice.

T

IERONE | R

™ L a D )
L] PN

W’“ﬁﬁy’ m&;’g'ﬁn GO Handbook



«) Focus on Mathematical Practice 7

Make Use of Structure

-
What does it mean to use 2 okl
structure in math? ¥ Practice 7
When you use structure in math, you might apply properties to solve ;t::::t:::;and il ke ot

eguations of you might examine patterns in tables and graphs to
describe relationships.

1. The table shows the diameters of several flying discs. Use the
relationship between the radivs and diameter of a circle to
complete the table. Round to the nearest tenth.

Diameter (om)  Radius (am) m'""[f‘;m #rea (cnd)

20 /}

&

22

L

2. Describe the relationship between the diameter and radius of

a circle.

3. Describe the relationship between the circumference and

diameter of a circle.

4. Complete the graphic organizer by writing a formula in each box
that shows the relationship between each term.

—_—

i; Diaweter and Radiug |-I
\ |

ik F .

.: Readiug evndh Cifc‘hm-PtveuceK i Tieuwmeter and Area |

l = J | S_—

L
—

E NeletaH | Bfalad
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) Mathematical Practices

v
Focus narrowing the scope

Objective Look for and make use of structure.

Coherence connecting within and across grades

Previous Now Next

Students attended to Students look for and
precsion make use of structure.

Students will ook for

Rigﬂl’ pursuing concepts, fluency, and applications

Mathematically proficient students look for structure to find
easier ways to solve problems.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use

= m Talking Chips Have students work in small

(N groups to complete Exercises 1-4. Give each

student 5 chips. Students must place a chip in the center of
the table each time they contribute to the discussion. After
they have used all of their chips, they may no longer contribute
to the discussion. All students must use all of their chips.
™1,2,4,5,6,7.8

Alternate Strategy
m Review the formulas for the circumference and area of
a circle with students before completing Exercises 1-4.

™1,2,6

Focus on Mathematical Practice 7 Make Use of Structure  MP15



ExPLAIN ELABORATE EVALUATE

E Practice and Apply

Ideas for Use

G @ Rally Coach Have students work in pairs on
£t Exercises 5-8. Have Partner A work through Exercise 5
while Partner B listens, coaches, and praises. Partners switch

roles for Exercise 6. Continue this process with Exercises 7
and8.®1,2,4,6,7

Alternate Strategies

m Before students complete Exercise 5, review rate of
change and what the rate means in the context of the situation.

16

m Have students research the average time that runners
completed marathons in three different cities and compare the
averages to their answer for Exercise 8. Have them explain if
their answer is reasonable. £ 1,3.5.6

W’“ﬁﬁg’ mﬁ#&. O Handbook

Suppose you are training for a marathon. & marathon is
26.7 miles long. You can run 3 miles in 16 minutes.

5. At this rate, how many miles can you run in one hour?

6. Complete the table and plot the points to make a ling graph.

Marathon Training
40
]
30
75
20
fi+]
10
5 X

¥

Hours

2345678

7. Write an equation that shows the relationship between distance and time.

8. Estimate how long it will take 10 complete the marathon.

d §tInYourBook!

Q Make Use of Structure

Look at Chapter 1. Give an example
of where Mathematical Practice 7

T ]

is used. Then explain why your g
example represents this practice. L
o s ) -2 E_
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&) Focus on Mathematical Practice 8

Use Repeated Reasoning

-
What does it mean to look for R
i @ Hnﬂa?mti:al |
repeated reasoning? # Practice 8
Problems can often be solved by finding patterns or repeated Look m.r and expices
reqularity in repeated
processes. Sometimes you can even create shortouts to solve a reasoning.

problem once you understand the pattern. For exampie, multiplication
i a shortcut for repeating the same addition over and over.

Suppose you have a garden with a length of 6 feet and a width of
4 feet and you want to increase its size. Before making any changes,
do some math!

1 What is the perimeter of the garden?

the area?

2. Ifyou double the dimensions of the garden, what is the new

perimeter? new area?

2. What number can you multiply the original perimeter by to
find the new perimeter? What number can you

multiply the original area by to find the new area?

Oh no, the increased size of the garden is too big! Using the
original dimensions of the garden, you increase the length to
8 feet and the width to 6 feet

4. What i= the new perimeter? new areg?

5. What number £an you muttiply the original perimeter by to find the
new perimeter? What numbser can you mubtiply

the orginal area by to find the new area?

6. Try other changes in the dimensions of the garden to find the new
perimeter and area of the garden.

WelehaH1 Bt

Sarpigl
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Mathematical Practices

v
Focus narrowing the scope

Objective Look for and express regularity in repeated
reasoning.

Coherence connecting within and across grades

Previous Now Next

Students iooked for and Students look for and Students will write

made use of structume express regularty in rafional numbers as
repeated reasoning. fractions, mixed numbers,

Rignr pursuing concepts, fluency, and applications

Mathematically proficient students recognize and use patterns
that can lead to results more guickly and efficiently.

ENGAGE EXPLORE

Launch the Lesson

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

Ideas for Use
2 ) Pairs Discussion Have students work in pairs
0 to complete Exercises 1-3. Then have them work
individually to complete Exercises 4-6. Have them reconvene
with their partner to check their answers and resolve any
differences. 21,4,5,6,7,8

Alternate Strategy

€' Review how to find perimeter and area. Then complete
Exercises 1and 2 as a whole group. $1,4,5,6,7

Focus on Mathematical Practice 8 Use Repeated Reasoning MPA7



ExXPLAIN ELABORATE EVALUATE

E Practice and Apply

Ideas for Use

= m Circle the Sage Poll the class to see which
&0 students have a good understanding of how to

solve Exercises 7 and 8. These students (the sages) spread
around the room. Have the rest of the class divide into small
groups. Have each group member report to a different sage if
possible. The sages lead the discussion in how to solve the
problems. Then have the students return to their groups to
compare what was discussed with each sage. (91,3,4,6,7.8

Alternate Strategies

m m Act it Out In small groups or as a class, have
students act out pouring and combining cups of orange juice
and apple juice for Exercise 7. Then have them continue this
individually to fill in the table. (©1,4,6.8

@ For Exercise 8, have students make an "Option C” table
that is better than Options A and B. Have them explain the
pattern and why it is the best choice. £1,3. 4

WWM#Q| 03 Handbook

7. Ahmed is mixing orange juice and apple juice in a ratio 0f 310 4 | | hice | Juice
1o make a fruit punch. He wants 1o make 35 cups of the punch. To | : :
determine how many cups of each juice he neads, he started | - z
making a table. Complete the table to find how many cups of

9 12

each juice he will need. Then explain a shoricut you could use 10
solve the problem |'

§. Amina's parents are going to pay her for doing chores 6 days a week and they

offer her two payment plans.

Day 1 Day2 Day3 Day4 pay5  Day6 Total

AED 3 AED G AEDS

Day1 Day2 = Day3 Daya | Days pays  Totl

AEDOTS | AED 150 | AED3.00

Complete the table 10 determine which is the beftter option for Savannah to
choose, Explain the pattem for each option.

dFt¥nYourBook!|

'Q Use Repeated Reasoning

Look at Chapter 1. Give an example
of where Mathematical Practice 8
is used. Then explain why your
example represents this practce.

rESdog

INAOTE § | Rk
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You are boxing and wrapping gifts for a cub Total Surface A ot
fundraiser. The charge to wrap a gift in the

e
shape of a rectangular prism is shown in A i fAERS
the table. 3654 in” AEDB
over 55 in? AED 12

a. Mariam wrapped three different boxes with measurements shown in
the table. Complete the table with the cost per box and the cost per

sguare inch. Which box has the least cost per square inch?

Box  heightin. widthin. lengthin. CosttoWrap Cost per Square Inch 4?

A F. 4 3
B 2 5 G
C i 3 .

b. Which of those boxes has the least cost per cubic inch? Explain.

Determine which mathematical practices you used to determine the
solution. Shade the circles that apply.

2 2

Which (& Mathematical Practices did you use?
Shade the circle(s) that applies.

: (1) Persevere with Problems (5) Use Math Tools
"=;' {2) Reason Abstractly (£) Attend to Precision
E @Cmu‘h'uctanﬁu'gum @Maheljmufsmmm

(1) Model with Mathematics () Use Repeated Reasoning

=

(4 ’
WWW.JnOE-z]o. corm

Use the Mathematical Practices

Use the next two pages to review each of the Mathematical
Practices and how students will use them to engage in the
content they will encounter throughout this text.

Ideas for Use

t m Round Table Consensus Have students work
L0 00 in small groups to complete the problem. Each
student is responsible for contributing their individual response
to the group for each step. Group members show agreement
(thumbs up) or disagreement {thumbs down). If there is any
disagreement, group members discuss to resolve it.
™1.3.4,6

Mathematical Practices Handbook Review MP19



@- Answering the Essential Question
At the end of the Mathematical Practices Handbook, students

should be able to answer "WHAT practices help me develop
and demonstrate mathematical understanding?”

Ideas for Use
= J m Think-Pair-Share Have students work in pairs.
1" Pose the Essential Question. Give students about
one minute to think about how they could complete the
graphic organizer. Then have them share their responses with
their classmate before they complete the graphic organizer.

156

WW#M@’@}:% 6: 62824 Handbook

Answering the Essential Question

Use what you learned about the mathematical practices to complete the
graphic organizer. List three practices that help you best demonstrate
mathematical understanding. Then give an example for each practice.

*'_ Essentlalauestmz

WHAT practices help me develop and
demonstrate mathematical understanding?

Practice Proctice i P

(=2 Answer the Essential Question. WHAT practices help me develop and
demonstrate mathematical understanding?

= Wideg

3 HRECH

1
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Functions

y ._-.55:%' \ X 2
&Z! Essential Question

HE‘;'J. can you find and use patterns to
model real-world situations?

B
s

hapter (5

36@53519

Functions can be represented using
aguations, graphs, tables, and verbal
descriptions. In this chapter, you will use
functions to model linear relationships.
You will also investigate nonlinear
functions.

(Z)) Essential Question

At the end of this unit, students should be able to
answer "How can you find and use patterns to model
real-world situations?”

Chapter 4 explores an essential question that assists
students in answering the unit question. The lessons
in this chapter include exercises that lead students
to various aspects of the essential question.

Define, evaluate, and compare functions.

1. Understand that a function is a rule that assigns io
each input exactly one output. The graph of a
function is the set of ordered pairs consisting of
an input and the corresponding output.

2. Compare properties of two functions each
represented in a different way (algebraically,
graphically, numerically in tables, or by verbal
descriptions).

3. Interpret the equation y = mx + b as defining a
linear function, whose graph is a straight line; give
examples of functions that are not linear.

continued on page 262

Unit 3 Functions 261



Use functions to model relationships between

quantities.

4. Construct a function to model a linear relationship
between two guantities. Determine the rate of
change and initial value of the function from a
description of a relationship or from two (x, y)
values, including reading these from a table or
from a graph. Interpret the rate of change and
initial value of a linear function in terms of the
situation it models, and in terms of its graph or a
table of values.

B. Describe gualitatively the functional relationship
between two quantities by analyzing a graph
(e.g., where the function is increasing or
decreasing, linear or nonlinear). Sketch a graph
that exhibits the qualitative features of a function
that has been described verbally.

—— A Unit Project Preview

Ask students what they know about gardening.

Remind students to label their costs by unit or
by Kilogram.

The Unit Project can be found on pages 361-362.

W %jﬂﬁﬁy@@m

' _,l-'-“i"-.ffg'- Unit Project Preview
L ._". ! _I'I_ i, .

_Cdﬂmbdra{-e

Green Thumb Do you have a green thumb for gardening? A community

garden is a great way to meet your neighDors, beautify your neighborhood,

and strengthen the sense of community.

There are many types of community gardens. Food pantry gardens donate

the produce they grow to local food pantries. School gardens help to

educate students in science and math, while entrepreneurial gardens

generate income by selling the produce.
Il complete a project to discover the coslts

n. But for now, it’s time to do an
own by estimating the cost of

At the end of Chapter 4, you
involved in creating a community garde
activity in your book. Complele the table sh

selling various vegetables and fruits.

B —
My Garden 4
ftem Cost Per ltem or Par Kilogram
Carrots
Cucumbers
Peas
Strawbarrips
Tomatoes

— .
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S
|
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Focus narrowing the scope

This chapter focuses on content from the Functions (F) domain.
Mathematical Background

Coherence connecting within and across grades

Previous
Students solved and

AL ek
and two vanables

ons in ong

Now

Students use words,
tables, equations, and
graphs to represent
linear and nonlinear

Next

Students will apphy
EXITESSI

anid i

peomein Concepis

functions.

Rigur pursuing concepts, fluency, and applications

Mﬁlﬂ‘lﬂ The Levels of Complexity charts located throughout this
@ mm chapter indicate how the exercises progress from conceptual

understanding and procedural skills and fluency, to application
and critical thinking.

- Launch the Chapter

%;}ﬂ Math in the Real World

Free Throws Students can find the actual height of the
basketball after 0.5 second if they replace x with 0.5 in the
equation and simplify.

 Free Throws Each year the
middle school sponsors a free
throw contest. Ms. Sindiyya's
the basketball after a given
| .mdﬁmﬂi&mﬁm
y=—16x2 | 20x 4 5 can be
used to find the height y of the
ball after x seconds. Use the
wmmmﬂmrﬁgﬂ

= W6

Mk Eaurie 3 vl 1 Clorns D

U8 L r LR

FOLDABLES |
Study ﬂrsﬂﬂ“"'

Coaprer Searcad Pt Spreisnin, i A

Cut out the Fddable
from the end of the wh-

OE" . CO7PT
(94
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What Do 'You Already Know?

In this activity students assess their prior knowledge choosing
a face to represent their knowledge about concepts in the
chapter.

After compieting the chapter, have students return to this page
and have them reevaluate their knowledge level about the

‘each concept. Then scan the chapter to find a definition or example of it. See students’ work.

@ 1o it E8 ve heava of it. 2 1 have no clue. oL e
I When Will You'Use This?
Activity
independent and i ; .
dichdent vanablis Students may not realize how functions help to represent real-
: world situations and reveal comparisons.

representations of
linear functions

nonlinear functions

Here is an example of how functions are used in the real
.‘u.'m' E

Activity Use the Intermnet to research the cost of printing and
shipping photos from two different photo printing services. Which
company offers the better deal?

WWWE]’J’COE:]'O. corre Chapter 4 Functions 265



Are’You'Ready?
=
Use this page to determine if students have skills that are Are You Ready?

needed for the chapter.
Students with strong math backgrounds may opt to go directly :
to the Quick Check. Example 1 Example 2
Hmmﬂmnrﬂamdpdrhrpdmﬂ. Evaluate 6x 4+ 1if x = —4.
Start at the origin. <X 6 +1=6(4) +1  Replace xwilh —4.
o Mowve right along the ==24 41 Multiphy & by —4.
Example Skill x-axis until you reach |2 5 = =23 Add.
Exampile SR PR _2
1 Graph on the coordinate plane. until you reach the: -
: i) s : : ycoordinate, 2. [
2 { ?fﬂluai&emrfmm. _ Point Q is located at

(15.2).

If students have difficulty with the exercises, present an
additional example to clarify any misconceptions they may have.

Exercises 1-6

Refer to Example 1 on the student page. Name the ordered

pair for point R. (2, 0) Coordinate Graphing Name the ordered pair for each point.
Exercises 7-11 1. g (15,2.5) 4. U 2515)
Evaluate ox + 2if x = —2. —10 2 52,05 s v (L1

3. 7 (0.15) 6. wi052)

Track Your Progress

Prior to beginning this chapter, have your students rate their
knowledge of the objectives it addresses. At the end of the Evaluate Expressions Evaluate each expression if x = —6.
chapter, have your students return to rate their knowledge
‘again. They should see that their knowledge of the key ideas
increased.

L 3x 48 8 4x+9 45

Sy
=
M. The weekly profit of a cedain company is 48x — 875, where x represents
the number of units sold. Find the weekly profit if the company sells
37 units. $901

Wik bz jo.com
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The total distance Khalifa ran in one week is shown in the graph.

3. Write an equation to find 0 -
the number of kilometers ran E. 8 (5. 17.5)|
y after any numberofdaysx. = % 1
5 u <A}
2 i) !
g2 w 1&{711[:.5;'
B
§ i =i2.7|
§ &= 31
I I o EE]
|| EEF
8 12245678910
Time {days)
Find the rate of change or the slope of the line.
;— W
1 =
m=-g—x  Delsitan of hape
47
M=F —% ) = 2 T s e =14 14)

m= % or3.5 Simpliy.

.| Step 2 5 To find the y-intercept, use the slope and the coordinates
of a point to write the equation of the line in slope-
intercept form.

yp=mx 1 b Slope-intercepl form
y=35x b Replace mwilh the dope. 35,
T=3521t+ b Use the poind @, TLe=2,y=1

0=5b Sobve for b,

The slope is 3.5 and the y-intercept is 0. So, the equation of the
lineisy=35x + Qory=35x

L. How many kilometers will Khalifa run after 2 weeks?

y=35 Wrile the equation.
¥y =135(14) There ars W days & 2 wesky Roplace £ witl 14
y=49 LRy

Khalifa will run 49 kilometers in 2 weeks.

Sy & Wi Bt

(4 ’
WWW.JnoE:]o. cormn

3-4. Translate a graph into an equation. Use an equation

to solve a real-world problem.

m » Example 3: Is there a constant rate of change? Explain.
yes; Sample answer: The rise over run is the same for any
two points.

» Example 4: How many days are in two weeks? 14 days

Y . Example 3: How would you find the slope of the line
that runs through the points? Choose two points on the

: change in y
line and find pr e
« Example 3: Using the slope, how could you write an
eqguation for the line? What is the equation? Sample
answer: Use the slope and a point on the line to find the
y-intercept. Then write the equation in slope-intercept form;
y=35
« Example 3: What is the y-intercept? 0

» Example 4: How would you find the number of
kilometers ran after iwo weeks? Replace x with 14 in the
equation and simplify.

@ » [s this relationship proportional or non-proportional?
Explain. proportional; Sample answer: The equation can be
written in the form y = mx.

Need Another Example?

The graph shows the total number of kilometers Hala hiked.
Write an equation to find the number of kilometers hiked after
any number of days. Then use the equation to find the number
of kilometers Hala will hike after 1 week. y = 1.5x; 10.5 km

ol
g =
E_
w L ]
E_..' S ) s 8 — - i
E-‘i
3 *
2 [ ]
1 ¥
0 12345678910
Days
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Got i+? Do these problems to find out.

The number of trees saved by recycling paper is shown.

";g b | | 1 |
[ ] 1585 =%
il 1
£ n0 e
;E &0 — 1 Y _fr | ¥
g so 1 i3, ) fi—
= 40 b N P -
‘E 30— !"EJ.,3 |-
E o ooag b —
T
o T em]]
| | x
i} 1 2 3 1 5
-Pn'::i?u Amount of Paper Recycled (Tons)
L
e ¥= 1Tx c. Write an equation to find the total number of trees y that can

be saved for any number of tons of paper x.

d. Use the equestion to fimd o amamy trees ool e s i
L 500 tons of paper are recycled.

Muiltiple Representations of

Linear Equations

Words Equation

Distance travicled is equal to d
12 kilometers per second fimes the
number of seconds.

125

Table Graph
Timwe Distance -

{seconds)  (kilometers) %

1 7. E

2 24 =

3 3 g

4 48 §

Watch Out! J

Commeon Error Students may have trouble writing an
equation given a graph. Remind them to find the rate of
change between points and substitute that number for m in
y=mxory=mx+ bform.

WHHG, JHOD £ jxGOrTE

Words, equations, tables, and graphs can be used to represent linear
relationships.

ITAINAE WAk = Tk
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lewew g crafted in any number of days. Describe the
o=t refationship in words.

Hame My Homework

Independent Practice)

’n’ The number of baskets a company produces each day is
shown in the table. (Gampies1and 3

a. Write an eguation to find the total number of baskets

b = 454d; Forty-five baskets are produced every day.
b. Use the equation to determinge how many baskets

the company makes in one non-leap year. 16,425 baskets

2. Atype of dragonfly is the fastest insect. The graph shows = MEEETEEE
how far the dragonfly can travel. (Exmples 3 20 4) '%' ﬂ m_ﬁi—:
a. Write an equation to find how far the dragonfy can travel = 80 .92 7% ~
din any number of seconds s, @ = 235 E ﬁ W s B
b. Use the equation to determine how far the dragonfly can travel g 0 111__::_'5_“_,' o

[=]
—_
=)
[
s
w |
m

in one minute. 1,380 ft

fra library charges a late return fee of AED 35 plus AED 1.50 per day that a
book is returmed late. [Eamales 5 and 6)

a. Write an equation to find the total late fee [ for any number of days
lste g F=3.5 4+ 0154

b. Make a table to find the total fee if a book is 10, 15, 20, or 25 days late.
Then graph the ordered pairs,

T - - T 'mf
d | 35+15d f o
! ! w %o .
10 35 + 1.5(10) 50 S s 1
15 35 + 1.5(15) 575 é :‘: .
20 35 + 1.5(20) 65 §:5-n .
' 1 4 .
25 354 15(25) 725 e d
. 5 10 15 20 25 30
| Number of Days

(4 ’
WWW.JnoE-;]o. cormn

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-3,8-10 41,12 5-7
Level 3 * L]
Level 2 '
Level 1 l L]
Suggested Assignments

¥You can use the table below that includes exercises of all
complexity levies to select appropriate exercises for your
students’ needs.

@I Approaching Level |1-3,5,7,1,12

® onleve

€ Beyond Level 471,12

1.3-5 7112

Lesson 1 Representing Relationships 273



Emphasis On Exercise(s)
- 4. D) Multiple Representations The two fastest times for ;
1 Make sense of problems and persevere in 6 swimming the Engfish Channel belong to Petar Stoychev ok e 4| B //
solving them. and Yvetta Hlavacovd. Petar's average speed was 80 meters | g0 2 9
. = [ per minute. Yvetta's average speed was 75 meters
3 Construct viable arguments and critique the 4 SaE IinGRe, 2 530 498
reasoning of others. 3 795 247
A Modal with mathematios: 5,7 a. Tables .Cumplete the: table of ordered pairs in wljuch the a 1,060 996
- x-coordinate represents the time and the y-coordinate
5 Use appropriate tools strategically. 10 represents the total distance swum in 1, 2, 3, 4, and 5 minutes. 5 1325 1245
b. Graphs Graph each set of wrdered pairs on the
Mathematical Practices 1, 3, and 4 are aspects of mathematical coordinate plane. i_”‘?g’g s
thinking that are emphasized in every lesson. Students are c Alfiebra Write an equation for sach swimmier 2500
given opportunities to be persistent in their problem solving, to to find the number of meters swum d in any number & iﬁ
express their reasoning, and apply mathematics to real-world of minutes ¢. Petar: d = 265¢; Yvetta: d = 249¢ E 1750
situations. - R
d. Nombers If Petar Stoychev swam the Channel in W 1350
& hours, 57 minutes, and 50 seconds, approximately O | 1000
how wide in kilometers is the English Channel? ;32
(Hint: 1 km = 1,000 m) 3bout 34 kilometers 250

t
1224 567 83831

Time (min)

i)
(=) H.O.T. Problems Higher Order Thinking

5. “3Model with Mathematics Wrile an equation with two variables that
represents a real-world situation. Sample answer: d = 60t;

A car is traveling at a rate of 60 kilometers per hour.

6. aperieverﬂ with Problems The table shows the areas of circles with radii
from 1 through 3 m.

Formative Assessment Radius [m), r 1 2 3

Use this activity as a closing formative assessment before Area (m?), A x an 9y

dismissing students from your class. .
Recall that @ has a value of about 3. Write an eguation in two vanables to

1 1 — 1 - L[] = 2
represent the relation in the table, A = T =r=rorA = wr

TICKET . o s x
Out the Door A = Model with Mathematice Write about & real-world situation that can
be represented by the equation y = 4x.
There are 1,000 meters in every kilometer. Have students See students’ work.

write an equation to find the number of meters m in any
number of kilometers k. Then have them find the number of
feet in 2.5 kilometers. m = 1.000k; 2,500 m

= wWhise

IEFT S MRy

WHSH, Jeb s focom
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Name My Homework

8. The table shows the number of square inches per square fool.
a. Write an eguation to find the number of sguare inches i in any
number of square feet £ Describe the relationship in words.
i 4R Theve are |44 squave inches in svery square Past
ez 0 The v of change is 23— o 144 sauare inches for every
: sauewe fook. 5o Hue equation iti= (448

b. Use the eguation to determine how many sguare inches arein

15 square feet. L1680 sauare inches
Use Hie equakion = |44

[44{15}

2le

L}

B

9. Financlal Literacy Shaima is saving money for a school trip. W00
The graph shows how much money she has saved over an
4 weeks. 5
=
a. Write an equation to find how much money o Shaima can save = &0 L4
over wweeks, I=1w + 5 —_— e g ﬁ
b. Use the equation to determine how much money Shaima can E 30 b
Z n
save in 24 weeks. AED 365 s
L
23158738 3m
Mumber of Weeks
10. () Use Math Tools Clearview Cable charges AED 325 a month for basic
cable television. Each premium channe! selected costs an additional
AED 4950 per month.
a. Write an equation to find the total monthly cost ¢ for any number of
premium channels p. €= 325 + 49.5p
b. Make a table to show the monthly cost for 0,1, 2,3, and 4 premium
channels. Then graph the ordered pairs. 500
ic
550 .
p | 3254 495p c e | ®
! i & 450 -
0 | 3254 495(0) | 325.004 8 Brorli g
- — 350
1 325 4 49.5(1) 374.50 g 200 i
2 3254 495() | 424.00 e
3 +495(3) | 47350 s 7
: o
4 3254 495(4) | 523.00 P 2 3 4
Number of Channels

(4 ’
WWW.JnoE:]o. cormn
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power UP! Test Practice

Exercises 11 and 12 prepare students for more rigorous thinking
needed for assessment.

1. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
| structure.

Mathematical Practice i MP1

Scoring Rubric

! 1 point ' Students correctly answer the guestion.

12. | This test item requires students to analyze and solve complex real-
| world problems through the use of mathematical tools and models.

Depthof Knowledge | DOK3

| Mathematical Practice | MP1, MP4

Scoring Rubric
2 points Students correctly graph the points and
I state the number of attendees.
Students correctly graph the poinis OR

‘ 1 pnir;t

state the number of attendees.

WWSHE, JHOD RGO

Power UPp! Test Practice |

11. The graph represents the total cost to send text messages.

(&
=

o

Based on the graph, which of the following costs are

&

correct? Select all that apply.

. &

W 3ztex messages cost AED 480

5

B 50 text messages cost AED 750
T BO text messages cost AED 950

Total Cost [AED)

QE
P

N

=t

=

B 70 text messages cost AED 10.50

Messages Sent

12. The table shows the number of people who attended a
new movie over the course of a week. Graph the
refationship on the coordinate plane.

vy 1 3 b | 7
Attordsmcn  frén 12.Em'11mu|ﬂ.4uu

Attendance
(thousands)

e B2anEH
.

f 2

If the pattern shown in the graph continues, how many
people will attend the new movie on the Sth day?

| 800 prayls

iq 567 8%

Day

1:F3 4556 -89 A

‘Spiral Review

13. The graph at the right shows the approximate number of grams
in one ounce.

a. Write an algebraic equation to represent the data in

the graph.

y=28.4x

Mumber of Grams

magzEEE

b. Use the expression to find the number of grams in

150 ounces. o
426049

1. Write an algebralc expression to represent the phrase the difference between
two times b ond eleven.

2b—1

UDPTIE MR 3 Tk
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ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE

i) Teach the Concept

Ask the scaffolded questions for each example to differentiate
instruction.

1. Represent a relation as a table and a graph.
m « In the ordered pairs, which value is the x-coordinate?
the first value

= [n the ordered pairs, which value is the y-coordinate?
the second value

m « Which values make up the domain of the relation?
the x-values

« Which values moke up the range of the relation?
the y-values

@ « Which representation makes it easier for you to see
the relationship between the x- and y-coordinates?
See students' preferences.

Need Another Example?
Express the relation [{4, 2), (6, —1), (5, —3). (—2, —3)} as a table
and a graph. Then state the domain and range.

H |
al-
£ |y FEYREEE
%1 3 11
& | —1 L1 2
=3 | 2 d X
g | = T T B
<
— 3 -3 e = ®
_41

D:[—2,4,5,6); R: {—3, 1, 2}

WHHE, JoadsjeGom

Domain and Range
1B & v i Hhe dgpunie, or
TARAE SFFEAFS WalTE Hraoms
awoe, pihy wribe i one e,
i, Frowmiple |, Heg ybue &
agpesit FicE i Hhie vaete,

Key thcep+> Relations

Ordered Pairs Table Graph
—2.3) x ¥ [
[u'. _1] 1 2 _E 22 S
@1 o0 |— 5 °
| 3| 1|
The domain is The 1ange &
[=2. 013 [-L133)

A relation is any set of ordered pairs. Relations can be negmesemted
as a table and as a graph. The demain of the relation is the set of
x-coordinates. The range of the relation is the set of y-coordinates:

1. Express the relation {(2, 6}, (—4, —8), (3, 6), (0, ~4)} as
a table and a graph. Then state the domain and range.

Place the ordered pairs in a table with x-coordinates in the first
column and the y-coordinates in the second column.

A
Zi [
—4I—8
—3I [
o

Graph the ordered pairs on a coordinate plane.

B s e e s B S

4 |

t
i
I

The domain is [—4, —3, 0, 2}. The range is [ -8, —4.6}.

aTpEn ey 3 ke




Syt & Niloie i Edatiod

|_. Got i+? Do this problem to find out.

a. Express the relation [(~ 5, 2), {3, —1), (6. 2). (1, 7)} as a table
and a graph. Then state the domain and range.

EEN, -

=k = 0] (O |

AN
- . .
Sy S

2, It costs AED 3 per hour to park at the Amusement Park.
d. Make a table of ordered pairs b, Graph the ordered pairs.

in which the x-coordinate 37
represents the hours and the g LU LY %.. L
y-coordinate represents the a i
total cost for 3,4, 5, and 6 S BT T
Frorurs. 12
| 9
(= s -
X
= |.r | B |
3 9 il . A
1 3 485 EF
4 12 Time (h}
5 15
B b

|~. Got 7 Do Hl;ﬂpmummtnﬁrﬂmrt.

A movie rental store charges AED 39.50 per movie rental.

b. Make 3 table of ordered pairs 200 o
in which the x-coordinate I
represents the number of
movies rented and the

Total Cost (AED)
oBsCuEREEE

y-coordinate represents the
total costfor 1, 2,3, or 4
movies.

c. Graph the ordered pairs.

(4 14
WWW.JnoE:]o. cormn

D:(-5,1,3, 6}
A R-1,27)

e |

2. Represent a relation using a table and a graph.
m » What is the constant rate of change? AED3
« How con you complete the table? Multiply the number
of hours by AED3.

m » What equation could be used to show the total cost
v to park for any number of hours x? y = 3x

» Using the equation, how much would it cost to park
for 3, 4, 5, and 6 hours? AED9, AED12, AED15, AED18

» What ordered pairs represent these values? (3, 9),
(4, 12), (5, 15), (6, 18)
C]» . How much would it cost to park for a full day? AEDT2

Need Another Example?

Mohammad is buying pies for an event. The price for one pie

is AEDA4.

a. Make a table of ordered pairs in which the x-coordinate
represents the number of pies and the y-coordinate
represents the total cost for 2, 3, 4, and 5 pies.

Pies | Total Cost (AED)
2 8
3 12
4 16
5 20
b. Graph the ordered pairs.
20 ¥ .
.’
2 15 F B B i = S O B
g " f
B 12
S '
2 el 1] [
6
- |
7 ! =
012345678910
Pies
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(Guided Practice’

Formative Assessment Use these exercises to assess

students’ understanding of the concepts in this lesson. Cuided Practice? ﬁ
Lo If some of your students are not ready for Express each refation as o table and a graph. Then state the domain
”—i:'—j'r“-_—*— assignments, use the differentiated activities below. and range. (Ex=mg 1)
1 @) Gallery Walk Have students work in small groups RIS 0.0 10—k 2B R B S B
to create a table, set of ordered pairs, and a graph for one of A2 0RESRSY BEASNECH -0
Exercises 1-3. Each representation should be created using a x y | w111 x ” N REE T
separate piece of paper. Students should not label the %; —4 3 | [* YT § | & | e
representation with the exercise number. Have them post the E3I : ¢ | [T %] e
representations around the room. Students should walk around | 0 3 | ! = p % | =8 S -
the room and determine which representation matches which =¥ == | L] 3 | =4 '
exercise. $1,2, 4 ! |
» @) Pairs Consult Have students use the Internet or -
another source to research a real-world situation in which a 3. Ata vacatlon resort, you can rent a personal watercraft for
relationship was represented using a table or a graph. Have AED 20 per hour. Eamgle 7}
them represent the relationship using another form (table, a. Make a table of ordered pairs in which | b. Graph the ordered pairs.
graph, or set of ordered pairs). @1_ 2.5 the x-coordinate represents the number i
of hours and the y-coordinate represents ; i %
the total cost for 1, 2, 3, or 4 hours. [ E | B -
. g |t

¥ | F | “E i -

= | 5 L_n" A0 .

o BB

3 | 60 |#=

4 80 | - | [«

4. ) Building on the Essential Question How do tables | Rate Yourself! |

and graphs represent relations? 1 How confident ave you dbout |
Sample answer: A set of ordered pairs is a relation. relabions” Check Hae wox

{
They can be represented by a table with a column for Hoak-apphics. |
the x-values and a column for the y-values. The ordered e . @ @ 14

Swaenour [ —— :-

Common Error Students may think that because the graph | |
of the ordered pairs does not form a line there is no
relation. Remind them that a relation is any set of ordered
pairs and it does not have to form a line.

Wikits Jarpdrjaucom
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HName My Homework

Independent Practice

Express each relation as a table and a graph. Then state the
domain and range. (Esampi=1)

1 1 1 1 1
Y (8.5.1-6.-9.12.5) (0, -8) 2 {(25 2} (2.2),(~1.28), (.- ,E)}
1 11 1
D:(-6,0,2,8);R: (-9, -8, 5] D12 2355 R 15, 5+ 25]
N [s=ssxusems|l  [emweso
T 8 5 - . 1 . 1 | F
ERE of T 21 S |
: .8 & —4. O 4 | u= : f f ’
P =8 -1 | 25 =2 |-t o R ol
—4 : |
T : J% eeall
= _g:r ’ L 2] i ' : } *

Copy and Solve Draw the table and graph on a separate sheet of paper. A

company can manufacture 825 small cars per day. [Bemplz2) 3-4. See Answer Appendix.

3. Make atable of ordered pairs in which the x-coordinate represents the
number of days and the y-coordinate represents the total number of cars
produced in, 2, 3, 4, and 5 days.

4. Graph the ordered pairs.

1*Y ™ Multiple Representations Refer to the =
table at the right )
a. Words Describe the pattern, if any, in |

the table. To get the y-value, the x-value
was multiplied by itself.

b. Numbers Write the ordered pairs {x, y).
(1. 1), (2, 4), (3, 9), {4, 16), (5, 25)

AR S

M EEE TN

51

c. Braphs Graph the ordered pairs on a coordinate plane.

1 23 4 5637 8 9=

d. Words Describe the graph. How is it different from the
other real-world graphs in this lesson?

Sample answer: This graph curves upward. The points in all of the
other graphs in the lesson lie in a straight line.

(4 14
WWW.JnoE-;]o. cormn

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1

indicating the lowest level of complexity.

Exercises
1-4,10-12 5,6,13-15 7-9
Level 3 ; L
Level 2 :
Level 1 ; ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

€ Approaching Level |1-5,8, 9,14, 15

® onlevel

1,3-6,8,9,14,15
@ Beyond Level

5-9,14,15

Lesson 2 Relations 281



Emphasis On ; Exercise(s)
1 Make sense of problems and persevere in ;
solving them.
3 Construct viable arguments and critigue the 59
reasoning of others. y
4 Model with mathematics. _ 6,8
7 Look for and make use of structure. 13

Mathematical Practices 1, 3, and 4 are aspecis of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Qut the Door

Have students find the domain and range of the relation
(3. 7 (—2.5) (—3.—3.L &, =1 D:{—3,—2,3. 4}
R:(—3,—1.5, 7}

WHsHh, Jasl ] oGO

6. ) Model with Mathematics Refer to the graphic novel frame below for
Exercises a—c. Show your work on a separate sheet of paper. a—c. See Answer Appendix.

about Khalid's
vacation.

a. Make 3 table to find the cost to print 10, 20, 30, 40 pictures.
b. Graph the ordered pairs.
c. How much would it cost for Khalid to print and ship 75 pictures? 1007

-

£
" H.O.T. Problems Higher Order Thinking

s

7. 2 Persevere with Problems Refor to the table

at the right X di il

a. Graph the ordered pairs. 4 ; : &

b. Reverse the y-coordinates and x-coordinates ! ! : .
in each ordered pair. a i _ ; T | 1
{1, 0) (2.1, (52), 7 3) :: : " .

€. Graph the new ordered pairs on the same coordinate plane in part a. "B 123456 7%

d. Describe the relationship between the two sets of ordered pairs.

Sample answer: The distance between each point in the original table and the x-axis is the

same as the distance between the points with the reversed ordered pairs and the y-axis.

8. :H-u-de] with Mathematice Describe a realworld situation that can be
represented using a table and a graph. Sample answer: The number of movie tickets bought

and the total cost of the tickets can be represented using a table and graph.

9. ZFind the Error Ayesha says that the domain of the refation {{2, 3), (-4, 2),

(0, ~4), {1, 5)} is {4, 2, 3, 5}. Find her mistake and correct it Sample answer: The demain
is the set of x-coordinates. Ayesha listed the set of y-coordinates; {-4, 0, 1, 2}

IEROE ebaEcy = s
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MName My Homework

Express each relation as a table and a graph. Then state the domain
and range.

10. {{9. 43, (5. - 7).(- 3. ~4).(-87]

‘M. [(~15,35), (25, ~15). 3, -1,

D:§-F,-3,5, T R: {7, 4, 4, T3 15, =350
(kb D: {-15,2.5, 3%
Wl
3 : , R:(-3.5, ~15, 1,35
i ¥ i 2515 SIS s
ik | | - |— i . | h’
T 4 . i . %SNS S O
. | ~15 35 Wi
= 4 E_g —4 :n ' . E.i 25 ! =15 1
fo— 4 = ! L | 3 -1 A3 O 1 2.3 ;‘I;
-5 7 , _ . -2 d
Lo 1 el -15 -35 L
| 1 ' .
s
i

12. A candy company produces 30 boxes of candy per hour.

a. Make a table of ordered pairs in which
the x-coordinate represents the number

ry

| b. Graph the ordered pairs.

5 10 15 20 25 30 35 40 15 x

of hours and the y-coordinate represent = lﬁ
the number of boxes of candy in 5,10, [ a0
15, and 20 hours. 700
. : ' 00
A  E
5 150 |- &
10 300 | 200
5 450 00
13. (O Identify Structure Graph the points in the il
table on a coordinate plane. Label the points N
A, B, and C. What are the coordinates of point D BT I
if points 4, B, C, and D form a square? I

o1, 1)

(4 ’
WWW.JnoE:]o. cormn

Time(h) |
8, A
- L
[
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Power Up! Test Practice
Exercises 14 and 15 prepare students for more rigorous power UP! Test Practice

thinking needed for assessment.

14. Ibrahim earns AED 7 an hour for washing cars as a summer job. Complete the
14. | This test item requires students to analyze and solve complex real- table of ordered pairs to show his total earnings for several hours. Then
world problems through the use of mathematical tools and models. epesss the telation 569 giaph

| Depth of Knowledge | DOK3 ul }
' . . 1 { AED 7 i

| Mathematical Practice | MP1, MP4

=3 |
< 5|
2 AED 14 20 —»
2 points Students correctly complete the table, the . . o ": 5|
: graph, and find the earnings. | A | AED 28 .
1 ¥ 34963 g
1 point Students correctly complete the table and 5 AED 35 Hours
find the earnings but have errors in the
graph OR students incorrectly complete How much would ibrahim earn for 12 hours of washing cars?
the table, but graph the points listed and | AED 84 |

find the eamings based on the incorrect
table OR students correctly complete the

table and the Q[&ph but fail to find the 15. Determine if each statement about the relation [(3, 7). (5. 1), (6, 4). (2. 5)} is

. true or false.
bl a. The domain of the relation is {2, 3,5, 6]. BTue | False
b. The range of the relation is {1, 4, 5, 7). B Tue | False
15. | This test item requires students to reason abstractly and e e e e D e s False
guantitatively when problem solving. and range.

| Depth of Knowledge | DOK1
|Maihematital Practice | MM

 Spiral Review

I 1 point Students correctly answer each part. s
MName the ordered pair for each poin LLIILTLF |
i B3 R MEDReRR
%. p |2 7 ol\a2 R I A 0151
I L
2 .1 3 Lﬁ‘r i dmum
___'1-_ '1,|I | |
#®’rL 4 "}. 14, 5( 4 1 o 1 =
13) e T s
0.7 4" 4 b Al 7l S e —a} Py |
I_f'E__ N I T i A
1 .1 1 e :
22 v (_1? 4?) 23 W ('_1'?_

BRI § {esaiow 3 W

Wt Jaedx jo.com
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HName My Homework

Independent Practice

Find each function value. [Eampi=1)

1. A7)ifflx) =5x 35 2. A9)iffx) =x | 13 22

Choose four values for x to make a function table for each function. Then
state the domain and range of the function. Ewampi=2)

Y A =3x -1 1

4. fix)=6x — 4 ™ =52 6. fix) =7 + 3x

S e ok sa mx rex m

|5 | 6-5)—4 |-34| 2| s5—23-2 |9 3 |743-3 [-2

-1 e(-9)-4 10 ol s-:8 | = | -2 | v+3-2) | 1
2 (s -4 | 8 | 3[5-2m |- 1 7430 | 10
7| en-a4 | 28| S| 5—25) |-5 6 |7+3t8) |25
D:{-5,—42,7) D:{-2,0,3,5) D:[{-3.-2,1,6)
R:(-34, 10,8, 38) R:[9.5, -1, -5) R: (-2, 1,10, 25)

1. In a recent 82-game season, a professional basketball player averaged 20.7
points per game. His approximate total points scored plg) is a function of the
number of games played g. (Eamples 3-5)

a. ldentify the independent and dependent variables.
The total points plg) is the dependent variable and the number of

games g is the independent variable.

b. What values of the domain and range make sense for this situation?
Explain.
Only whole numbers between and including 0 and 82 make sense for the
domain because you do not want data for a partial game and there are
only 82 games in a season. The range will be multiples of 20.7.

€. Write a function to represent the total points scored. Then determine the
number of points scored in 9 games.

plg) = 20.7g; 186.3 points

(4 ’
WWW.JnoE-;]o. cormn

ENGAGE ExXPLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,14-21 8-10, 22,23 1-13
Level 3 » .
Level 2 |
Level 1 l ™
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@» Approaching Level |1-7,9,11,22, 23
On Level |1-7 odd, 8-11, 22, 23

bl e O i i |
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1 Make sense of problems and persevere in 12 13
solving them. _ '

2 Reason abstractly and quantitatively. . na

4 Model with mathematics. a8

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

Have students explain how to find a function value given a
rule and a value in the domain. Substitute the value in the
function and evaluate. See students’ work.

WHsHs, Jasl ] oGO

8. D Model with Mathematics Refer to the graphic novel frame below for Exercises a—c.
b-c. See Answer Appendix.

B spend AED 250, Y|
I\ How many pictures
can | print? &

a. Write a function to represent the total cost ¢ of printing and shipping

any numbet of pictures p. clp)=1.5p 4 30
b. Make a function table on aseparate piece of paper to find the total
cost of printing and shipping 25, 50, 75, and 100 plctures.
c. On a separate piece of paper, graph the ordered pairs on a coordinate
plane. Can you determine how many pictures Khalid can ship for AED 2507
Copy and Solve Find each function value. Show your work on a separate
piece of paper.

L R N | {2 PP
o f(g)it=2x+ 52 0. (2 itng=ax -+ 25
0,
) ;I_;:. H.O.T. Problems Higher Order Thinking
. aﬂmnn Abstractly If f{—3) = —8, write a function rule and find the
function values for zero, a negative, and a positive value of x.
Sample answer: ix) = 2x - 220 = -2, —4)=—10,2)= 4
1z gpemame with Problems Write the function rule for each function.
= x 10 bx < =y « G
-3 |—30 —5 | —8 -2 -3 -2 | -5
=1 [ —1d s O [ 1 3 1 1
i &) =k 3 3 L]
E_i-l]' 1 3 510 L
fix) = 10x fixj=x—4 y=2x+1 y—=2x —1

13. "D Persevere with Problems If fix) = 4x — 3 and glx) = 8x | 2, find each
function value.

a. fig(3y 101 b. gifs)) 138 c. giffgl-4)) —982

ISFENEE ebaEc = Tk




Hame My Homework

Find each function value.
14. _ﬂ-m Hfpy=2%+15 15 A-7iffx)=28x + 15 % MFA=5—-16
w“;'h e fid=2x+ |5 —81 26

H-1D=2-1) % IS
£-12) = 244 IS
#-12)= 4

Choose four values for x to make a function table for each function.
Then state the domain and range of the function.

1. f)=x - 9 18. flx) = 7x 19, fix)=4x 1 3

E e | | sl =] x w3 M
-2 -2-9 !—11 -5 7(-5 -35 -4 4-H+3 13
|—-1| —1—9 |—10 -3 | %-3 -2 -2 4-2)+3 -5 |
. T DRI 2 1 14 ' 2 43+2 15 |
|| m—9 | 3 6 7e) 42 5 45)+3 23
D:{-2 -1,712] . D:(-5,-3,2,6) D:{-4,-2,3,5)

R:[-11, —10, -2, 3] R: {~35, —21, 14, 42) R: (13, -5, 15, 23)

20. A photographer takes an average of 15 pictures per session. The total
number of pictures pfs) is a function of the number of sessions s
a. ldentify the independent and dependent variables.

The number of pictures p(s) is the dependent variable and the number
of sessions s is the independent variable.
b. What values of the domain and range make sense for this situation?
Explain. Only whole numbers make sense for the domain because you cannot
have a fraction of a session. The range values will be multiples of 15.
c. Write a function to represent the total number of pictures taken. Then
determine the number of pictures taken in 22 sessions.
pis} = 15s; 330 pictures

n Qﬂnmn Abstractly Amer belongs to a music club that charges a
monthly fee of AED 5, plus AED 0.50 per song that he downloads. Write a
function to represent the amount of money mis) he would pay In one month to
download s songs. What is the cost if he downloads 30 songs?

mi(s) =5 + 0.50s; AED 20

Sadprige & Meleim i Eduenlont

. (4 ’
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Power UP-‘- Test Practice

Exercises 22 and 23 prepare students for more rigorous
thinking needed for assessment

22. | This test item requires students to analyze and solve complex real-
world problems through the use of mathematical tools and models.

Depth of Knowledge DOK2

Mathematical Practice | MP1, MP4

Scoring Rubric

2 points Students correctly place all inputs with the
| corresponding outputs.

1 point I Students correctly place 2-3 inputs with
| the corresponding outputs.

23. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

Depth of Knowledge | DOK2
Mathematical Practice ' MP

i

Rubric
2 points ' Students complete the table correctly.
1 point | Students correctly type 3-4 of the
| Svalues.

WsHh, JHH 3]0 GOTTE

Power Up! Test Practice

22, A store is having a 25% off sale, and Abdulrahman has a coupon AED S ' ..&E,D 50
good for AED 10 off his total purchase. The function [ £ —
fixy = 0.75x% = 10 represents the final cost of an item that ! AED 20 |AED 60
costs x dirbams after the discount and coupon are applied. AED 35 [EE_EF_TE__

; , | AED 40 | AED 80 |

Select values to complete the function machine for the regular Ve ity ]
prices and sale prices of items &, B, C.and D

input A: AED 60 Quiput A: AED 35 |

Input B: AED 40 | Output B: AED 20

' 1 =0.75x—10 » ]
Input C: AED 20 fx) " QutpulC: |AED S |
lnput D: AED 80| Outpul D AED50

23. Lamis received a AED 25 gift card to an online music store. The cost EE
of purchasing one song is AED 0.95. Complete the table to show the ;
2

balance remaining on Lamis' gift card n{s) after purchasing s songs. AED 2310

4 AED 21.20

5 AED 20.25

2 AED 17.40

gi] AED 15.50

Spiral Review
24, Laila is training for a marathon. She runs about 126 kilometers per week.
a. Write an equation to find the total kilometers k run in any number of w| 85w | %

weeks w. k= 136w 3 8s5@) 255
b. Complete the table to find the total kilometers run in.3, 4, 5, or 6 weeks. 4 85(4) 340
5 | 855 425
6 | 85(6) 510

Evaluate each expression if p=5and g = 12.
3p—86 26 4g g=g
g§—p 3 “g+20+7 2 p—2 8

25,

ke

ICREAE [heWaE
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Check Itappears that (-2 0)isalsoa
solution. Check this by substitution.

y=x-+2 Wil the fumchion.

0=0 v+ Simpsilly.
~ Got i+7 Dothese problems to find out.

b. y=x-5 o y=-2x

Make a function table. e R | |
Select any four values for 8| b2 |y | wn |
the domain x. Substitute % i o S SR
these values for x to find 1 1+2 3 3
:‘I}z\!ﬂmEﬂfj’;mWﬁE il I42 4 Er"}

corresponding
ordered pairs. 2 i § B.5

Graph each ordered pair. Draw a ¥ Im ]
; (.5
line that passes through each i A
point. g 3

The line is the complete graph of the o2

function. The ordered pair corresponding ;7/ o :

to any point on the line is a solution of -

the equation y = x + 2.

L 242  Replaceswilh —2 and y with 0

; [r*—l‘i“E-

I'—_.l_r ..... 4

Sazyri) & Miloiw i Bdobio

(4 14
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Solutions

st tvdavad pavivs bk wake
A

2. Graph a function.

m » What method could we use to help graph y = x + 2?
Sample answer: make a function table to find the x- and
y-values

» What input values could we use for the
x-values? Sample answer: 0,1,2,3

m » How can we check that our graph is correct? Sample
answer: Check a point on the line to see that it makes a true
statement when the x- and y-coordinates are substituted
into the equation.

» How many solutions are there for the function
¥ = x + 27 Explain. There are an infinite number of
solutions because there are an infinite number of points
on the line.

m » Is there another method you could use to graph the
eguation? Sample answer: | could use the slope and
y-intercept. The y-intercept is 2. Plot 2 on the y-axis. From
there, use the slope, 1, to go up 1and to the right 1to plot
the next point. Connect the points with a straight line.

Need Another Example?
Graphy = x — 3.

TSN
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(Guided Practice’

Formative Assessment Use these exercises to assess

students’ understanding of the concepts in this lesson. Guided Practice)
=1-T=] If some of your students are not ready for Graph each function. ([Exempe 2)
Sl b assignments, use the differentiated activities below. L y=x45 2 y=3-2

1% @) Pairs Create Have students work in pairs to create
function machines out of construction paper or draw a
function machine on paper. Have them use their machines to
generate a table of values for Exercises 1and 2. ®1,5

€ @) Roundrobin For each exercise, have students
create a different representation than the one given. For
example, in Exercise 1, students may create a table of values,
set of ordered pairs, or a mapping diagram. ©1,2,4 3. Asatellite cable company charges an installation fee of AED 500 plus an
additional AED 359.50 per month for service.  Esmples L -5

a. Write a function to represent the the total cost of any number of

/ =32

mianths of service. €= 500 + 359.5m

b. Make a function table to find the total cost for m 500+ 35856m | <«
1,2, 3,4, or 5 months. e e

1 500 + 359.5(1) B859.50
c. Graph the function. Is the function continuous or —jre= —EEl| -
discrete? Explain. 2 :sm+359.5¢1] :1,219.00
This situation is discrete because you cannot pay for 3 500 4 359.5(3) 1,578.50
a partial month of service, 4 500 + 359.5(4) 1,938.00
& 3000, : o 5 500 4 359.5(5) |2,297.50
E 2500 |— T
E 1500 el e | | e
|© (w00 |42
W | w0 |+ Ll . e o
2 0 =
L2 § 4§ % Rate Yourself!
| Number of Months |
How well do you underskamd

d. Interpret the points graphed. One month costs AED 85980, |, .. ot spphes,

lineaw fumctions? Civcle the (
4 months cost AED 1938.00, and 5 months cost AED 2297.50. f:__) o @{

4. @ | Building on the Essential Question How can functions
beused to solve real-world situations? Sample answer:

Functions can be used to model real-world situations

in which the data is discrete or continuous.

JERIO § ey 5 Ttk

WSS, Jhpd rj-com
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1 Make sense of problems and persevere in 9
solving them. _

4 Model with mathematics. . 6,10, 16

7 Look for and make use of structure. a

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Qut the Door

Ask students to write about how what they learned
yesterday about functions helped them understand this
lesson's topic of representing functions with tables, graphs,
and eguations. See students’ work.

WHsHh, Jasd s jo-Gorm

10. ) Model with Mathematics Write a set of four ordered pairs that

6. 'Qﬂ-ndei with Mathematics The formula F=18C | 32
compares temperatures in degrees Celsius C to temperatures
in degrees Fahrenheit £ Find four ordered pairs (C, F) that are
solutions of the equation. Then graph the function.

Sample answer: (0, 32}, (-—10, 14), (10, 50}, (20, 68)

0

&0
i)
40
30

L] c

Degrees Fahrenhalt

/m O 10 20 30 40 50 60

Degrees Celsius

¥1 Abdulaziz is saving meney to buy a new La0oy,
computer for AED 1,200. He already has “E; -
AED 450 and plans to save AED 30 a week. a
The function y = 30x + 450 represents the T oo
amount Abdulaziz has saved after x weeks. -
Graph the function to determine the number "':‘ B0
of weeks it will take Abdulaziz to save enough 4
money to buy the computer. ED 600

25 weeks o= 5
4 & iz 6 20 24 B

MNumber of Weeks

*

&

'I-J- H.O.T. Problems Higher Order Thinking

B. jldent'rfy Structure Explain why a linear function that is continuous
has an infinite number of solutions. Then determine which of the following
representations shows all the solutions of the function: a table, a graph,

o an equation. Explain. Sample answer; Since the function is
continuous, an infinite number of values can be substituted for the
domain. A table shows a finite number of solutions. An eguation or a

graph represent all the solutions of a function.

9. ) Persevere with Problems Name the coordinates of four points that
satisfy the linear function shown. Then give the function rule.

Sample answer: (—2, —4), (0, —2), (2, 0), (4, 2y =x— 2

represents a linear function. Then give the function rule.
Sample answer: (1, 6), (2, 11), (3, 16}, (4, 21); y = 5x -1

IEROE baEciy = s
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MName

1. A store sells T-shirts x in packs of 5 and
regular shirts y individually. Graph the
function y = 10 — 5x to determine the

number of each type of shirt Muna can have |

if she buys 10 shirts.
Aot Wy ot
Wl 010
: ]
sit s
]
z .r'k.ﬂ]
;_'—t;—ﬁ—s o| » 4 5 5% [
i |
i L |

She commat buy vesative smounts. S, she com oy
O T-shirt packs oomad |0 shirks mdividwally, | Tshirt
Pk amad T shivks indnidually, or 2 Trshiek packs
ook, (] shirks imadividualby.

Graph each function.

My Homework

Extra Practice

12. Fancy goldfish x cost AED 3 each and
common goldfish y cost AED 1 each. Graph
the function y = 20 — 3x to determine
how many of each type of goldfish Yasmin
can buy for AED 20.

¥ i
I |
.
“ 1
. |
.
= - |
- -
s |
b FAE RET}

She can buy 20 common and 0 fancy, 17
commeon and 1 fancy. 14 common and 2
fancy, 11 common and 3 fancy, 8 common
and 4 fancy, 5 common and 5 fancy or 2
common and 6 fancy.

[958 y:%x-H

16. (&) Model with Mathematice The equation y = 1.09x
describes the approximate number of yards y in x meters.

a. Would negative values of x have any meaning in

this situation? Explain.
PIG 0 SARDR Thii & PONLG Wskavi.
b. Graph the function.
c. About how many meters is a 40-yard race?
367 m

— '
WWW.JnoE:]o. cormn
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powel' Up! Test Practice

Exercises 17 and 18 prepare students for more rigorous
thinking needed for assessment

17. | This test item requires students to reason abstractly and

quantitatively when problem solving.

| Depth of Knowledge | DOK1
!Mathematical Practice | MP1

2 points Students correctly complete each
statement.
1 point Students correctly complete 3 of the

4 statements.

This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.
Depth of Knowledge | DOKI
Mathematical Practice | MP1
Scoring Rubsic

1 point

Students correctly assign each graph to
the corresponding table.

W, Jaedz jo-com

17. Arental company charges AED 80 plus AED 55 per hour to rent a canoe.
Fill in each box below to make true statements.

S e e P o Y

b. The domain of the function represents | the number of hours |

1
¢. The range of the function represents = the total cost |

d. Maha rents a canoe for 4 hours. The amount she pays is
AED 3200

4

18. Select the correct graph of the linear function
shown in each table below.

l 4 #:-an 0| L
-4_ 0 i 4_ a [ [ 1: :ﬁd
EAEAE Graph | b N 1 I
-1 1] 1
A | o "
I 1 B

II_S?:iral Review

19. The table shows the rate a hotel charges per day for a room.
a. Write an equation to find the total cost to stay in the hotel for any
number of days. €= 650d
b. Use the equation to determine how much it would cost to stay for
9 days. AED 5,850

20. Write an expression that can be used to find the mth term of the
arthmedtic sequence 15, 30, 45, 60, ... . Then write the next
three terms.

15m; 75, 90, 105

ofDays (D)

Prm |l | B

650
1300
1950

2600

Power Up! Test Practice |

UDTADMIE (R = T
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Emphasis On Exercise(s)
. 5. ©)Reason Abstractly Refer to the conversions in the tables below.
1 Make sense of problems and persevere in 7
EDJViﬂg them. . Cups  Ounces Pimts  Ounces Guarts  Qunces

1 ] 1 16 1 32

2 Reason abstractly and guantitatively. 5
1 2 16 2 32 i b4
3 Cnnstrl_:ct viable arguments and critique the 8.11 2 34 5 oy 1 "
reasoning of others. . o A = P P

4 Model with mathematics. b
) a. Write a function for each table.

=Rea= o —
Mathematical Practices 1, 3, and 4 are aspects of mathematical SRR ae

thinking that are emphasized in every lesson. Students are b. If you graph the points, the graph for which function would have the
given opportunities to be persistent in their problem solving, to steepest slope? Justify your response.

express their reasoning, and apply mathematics to real-world the quart equation; Sample answer: The greater the rate of change,
situations.

the steeper the slope of the graph.

c. Which function has the least rate of change? Explain.
The first function has the least rate of change because 8 is less than 16 and 32.

.:I'DJ ]-'; H.O.T. Problems Higher Order Thinking

6. D Model with Mathematics Write a real-world problem where you would
want to compare rates of change for two different functions.

See students" work.

7. D Persevere with Problems Explain why the graph of the function
¥ = 3x + 40 will never intersect the graph of the function y = 3x + 35

Sample answer: Both functions have the same rate of change but
because they have different y-intercepts, they are paraliel lines and

Formative Assessment parallel lines will never intersect.
Use this activity as a closing formative assessment before
dismissing students from your class. 8. 2 Reason Inductively The exchange rate to convert U.S. dollars to UAE

dirhams is represented by the function e = 3.67d where e is the amount in
dirhams and d is the number of doltars. One US. dollar can also be exchanged
T i C K ET for 0.94 European euro. If you exchange $250 for dirhams and $250 for

BUros,
Qut the Door l

which of the following is true?
Have students create a table of data that has a constant rate

of change. Then write a linear function on the board. Have
students compare their functions with the function on the

board by comparing the rates of change. See students’ work. el peontes 20 dolkrs:
IV You will receive the same amount of dithams and euros.

I You will receive AED 91750 pounds and 235 euros.
I You will receive about AED 8410 and about 362 euros.

LR pebaroy = s

W, Jrshcje.corm
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Hame My Homework

Extra Practice

The special sccasion fabric has Hhe greater vake of chosiae,

9. A fabvic store sells cotton for AED 20.00 a meter. The price of 200 g B -
special occasion fabric is shown in the graph. Compare the 41
functions’ rates of change. i b 1
e o Cobbon Sabrics AED 2000 per meter g,‘;ﬁ 1 [l
Special socmsion Faloric : Imhmtﬂmﬁfﬁ?ﬂ.ﬂﬂwhﬂﬁ. it
=t 8w _."ﬁml
/

i

x5

o B a8

123 456 7T B85 K

10. Two players played a game. The first player's score is represented by the
function p = 5S¢ — 3, where p is the number of points scored and ¢ is the
number of correct answers. The second player's score is shown in the
table.

a. Compare the functions by comparing their y-intercepts and rates of

change. Player 1: 5 points per question; Player 2: 5 points per question.
Eoth have the same rate of change, but the function for Player 1 has a

y-intercept of —3 and the function for Player 2 has a y-intercept of 0.
b. How many points will the first player have if he or she correctly answers
30 gquestions? 147 points

1. (D Justify Conclusions Usama and Faris each open savings accournts.
The amounts in Usama's account are shown in the table. Faris saves AED 50
per week. Who will have more saved in 8 weeks? Explain.

Faris; Sample answer: In 8 weeks Faris will have S0{8) or AED 400. Usama

12. Canada Olympic Park features sports training and ententainment facifities.
The Monster zip line produces average speeds of 120 kilometers per
hour. A smaller line produces speeds represented by the function
d = 50h where d is the distance In kilometers after i hours. How much
farther could you travel on the Monster zip line in 025 hours?

17.5 km

13. Faleh gets a 1.5 kilometers head start and runs at a rale of 4.5 kilometers per
hour. Fahd's progress is represented by a graph that goes through the paints
{1, 10). {2, 2;}}, and {3, 30). How long will Fahd need to run to catch up with

Faleh?  #N

| (4 ’
WWW.JnoE:]o. cormn
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Power UP! Test Practice

Exercises 14 and 15 prepare students for more rigorous
thinking needed for assessment.

14. | This test item requires students to support their previous reasoning
or evaluate the reasoning of others by justifying their response and
peOnEuL I S,
Depth of Kowledge DOK3

Mathematical Practice | MP1, MP3, MP4

2 points | Students correctly graph both functions,
compare the rates of change and
| y-intercepts, and explain what they
| represent.

1 point Students correctly graph both functions
but fail to correctly answer the question
OR students correctly answer the question |
but fail to correctly graph either function.

15. | This test item requires students to support their previous reasoning
or evaluate the reasoning of others by justifying their response and
construciing arguments.

Depth of Knowledge | DOK3
Mathematical Practice | MP1, MP3

2 points Students correctly answer the question
and justify their response.
1 point Students correctly answer the question but

| fail to justify their response.

W, Jrsdcje.corm

Power Up! Test Practice

4. A museumn charges AED 12.50 per adult ticket. The price of a student ticket is
represented in the table,

Graph both functions on the coordinate plane. Use circles to
represent student ticket prices and use squares to represent
adult ticket prices.

Total Cost (AED)
s EEEEEEEE
-

Compare the rates of change and y-intercepts of the linear
functions. Explain what each of these represent.

12 35 RIE X

| Sample answer; The rates of change represent the cost Number of Tickets

| per ticket for adult and student tickets. The adult ticket

| function has a higher rate of change because the cost per
| ticket is higher. Both functions have a y-intercept at the

| origin because buying O tickets costs AED 0.

15. Noura swam, biked, and ran in a 356 kilometer triathlon. She completed the
race in 215 hours: The function & = 22.1h represents the kilometers & Noura
biked in i hours. Was her average speed biking less than or greater than her
average speed for the entire race? Justify your answer. Round to the nearest
tenth if necessary.

| Sample answer: Her average speed biking was 13.8 kmph, and

| her average speed for the entire race was about

| 22.2 <= 215 or about 10.3 kmph. So, her average speed biking
was greater than her average speed for the entire race.

- Spiral Review

Write an equation in slope-intercept form for each table of values.
16.

IEFOE ebaEciy T
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) Real-World Link
Parties Majed is planning to have Mumber | Total Cost
a celebration at a skating rink. The rink of Guests,x  (AED), y
charges a group fee plus an additional . W
charge for each guest T
il = 2 56
1. Choose two points from the table and 3 e
find the rate of change. 4 62
Sample answer: (3, 59) and (5, 65). p .
The rate of change is 3. B 8

2. Write a function to represent this situation.
¥y =50 4 3x

3. Graph the ordered pairs: Then extend the line of the graph until it
crosses the y-axis.

4. Use the function to find the amount the skating rink charges for the
group fee.

AED 50

B2 amiln

Total Cost (AED)
eEBESEE L s

12 345 7%
Mumber of Guests

? ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

(1) Porsovere with Probloms (5) e Math Tools
{Z) Reason Abstractly {E) Attend to Predision
@:}Canslmn an Argumeit @MaheUsecn‘Smx:ture

(9} Modl with Mathematics (&) Usc Repeated Reasoning

’
nOO-J0O.COFMT

HOW can we model
relationships bebween
guesritities?

) Mathematical Practices
13,4

(94

Focus narrowing the scope

Objective Find and interpret the rate of change and initial
value of a function.

Coherence connecting within and across grades

Previous Now Next

Students used different Stadents wse multipie Students will use
represemations of two representations to multiple representations
functrons o compare the construct functions. fo identify linear and
functions noHinear functions

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 323.

ENGAGE EXPLORE

Launch the Lesson

Ideas for Use

You may wish to launch the lesson using a whole group, small
group, think-pair-share activity, or independent activity.

2 @Y Pairs Discussion Have students work in pairs to
St complete Exercises 1-4. Ask them how they can
determine the y-intercept from the table and the graph. Then
ask them to interpret the y-intercept in the context of the real-
world problem. D1

Alternate Strategy

m Have students use the rate of change to count backward
in the table to find the value of y when x = 0. Have them use

the graph in Exercise 3 to verify that their function is correct.

Lesson 6 Construct Functions 319
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EnGaceE ExPLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

Hame My Homewnork

Independent Practice

Y A teacher read part of a book to a class. The graph

=
=

Each day of the food drive, the class plans to bring in 10 cans. The total
number of canned goods for day 10 is 205. Assume the relationship is

¥ 1T L] The Independent Practice pages are meant to be used as the
00 3 L
E:Eﬁ rﬁ:mumber rca:: pagesﬂrﬁi :ﬂ TI:ET ?;1::& E S FEE;;.@ homework assignment. The Extra Practice page can be used
. . 1 iT-B -y - r
Gt chang:n"'ed med?"’fﬁal e e 3 E 0 50| for additional reinforcement or as a second-day assignment.
& X [s.650)
The teacher read 100 pages The teacher initial 500 {5, 650) -
per e Y ; Fie £ 11 Levels of Complexity
tong 150 pages bafine the greph: bagine. £ 00 = The levels of the exercises progress from 1to 3, with Level 1
el = T;E indicating the lowest level of complexity.
- &
[
123456785909 i
2 Exercises
1-5,10.11 6,12-14 7-9
2. A water park charges & rental fee plus AED 15 per hour to rent inflatable Level 3 ! e
rafts. The total cost to rent a raft for 6 hours is AED 150. Assume the ] :
relationship Is linear. Find and interpret the rate of change and the initial Level 2 ;
valuge, Esampie 21 The hourly cost is AED 15. The rental fee is AED 60. I
Level 1 &
£} A teacher already had a certain number of canned goods for the food drive. Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your

linear. Find and interpret the rate of change and the initial value. Eampe B

The class brings in 10 cans per day. The teacher initially had 105 cans. students’ needs.

@ Approaching Level | 1-5,8, 9,13, 14 |
D onlevel
€» Beyond Level

4. Hidaya frosted some cupcakes in the mormning for a h{'ﬂ-i
celebration. The table shows the total number of cupcakes =~
frosted after she starts up after lunch. Assume the e e e Rl el Rl
relationship between the two guantities is linear. Find
and interpret the rate of change and the initial value. Eampe3)

She can frost 0.8 cupcake per minute. She frosted 24 cupcakes in the morning.

|5 o |15 |20

|1-50dd, 6,8,9,13, 14 |

16-9,13,14 ‘

5. Ayman has & certain number of DVDs in his collection.
The table shows the total number of DVDs in his
collection over several months. Assume the relationship
between the two quantities is linear. Find and interpret
the rate of change and the initial value. |Eampl= 3

Each month Ayman adds 3 DVDs. He started with 9 DVDs.

Month, x E
NumberofDVDs,y 18 27 36 45

Sapriga & Wl | Eds il

Lesson 6 Construct Functions 323

(4 ’
WWW.JnoE-;]o. cormn



@ MATHEMATICAL PRACTICES
1 Make sense of problems and persevere in

solving them. !

3 Construct viable arguments and critigue the

reasoning of others. 6, 9,12

4 Model with mathematics. 8

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

TICKET

Out the Door

Have students describe a function that has an initial value
of 30 by making a table or drawing a graph. Tell them to
include the rate of change of their function. See students”
work.

Wwsth, JaS £ j oGO

6.

e
T
S
5
'I‘._ .

L;. H.O.T. Problems Higher Order Thinking

T

2 Multiple Representations Badr's family is driving from Boston to
Chicago. The total distance of the trip is 1600 kilometers and each hour they
will drive: 104 kilometers,

a. Algebra Write an eguation to represent the number of remaining
kilometers y after driving any number of hours x.

y = 1,600 — 104x

b. Graphs Graph the equation from parta on 1300
a coordinate plane. 500
c. Numbers What is the rate of change and y-intercept E ﬁg
of the line? —104 kmph;1,600 ] s
d. Words Explain why the line slopes down by 104 for g 400
sach hour. Sample answer: The line slopes down by 104 igg

because each hour they travel they have 104 less kilometers to drive. 0

e. Words Why does the line cross the y-axis at 16007 &
They began the trip with 1,600 kilometers to drive.

jhrmere with Problems Explain why a horizontal line has a rate of

change of zero. Sample answer: The rate of change is represented by

., e in \ L
the ratio Eﬁe_ﬁ%' For a horizontal line, x can increase or decrease, but

y does not change. The numerator will be 0, so the rate of change is 0.

'jﬂ-u-dei with Mathematice Wrile and solve a real-world problem in
which you need to find the initial value of a function. Then explain to a
classmate how you solved your problem.

See students’ work.

jdutﬁf]r Conclusions Your teacher asks you to write a linear equation

for a function in which the rate of change is —7 and the initial value is —2.

You wrote the equation y = —7x -+ (=2} Your classmate wrote the equation

¥ = —1Tx — 2. Another classmate wrote the equation ¥ = (—2) + (—=7)x. Your
teacher wrote the equation y = =2 — Tx. Who is correct? Justify your response.

They are all correct; Sample answer: The properties of operations show

that these four equations are equivalent.

ICTN 3 sy = T lise
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Hame My Homework

Extra Practice

10. A snowboard instructor charges an initial fee plus AED 40 per hour for private
snowboarding lessons. Amna paid AED 265 for six hours of instruction.
Aszsume the relationship is linear. Hnd and interpret the rate of change
and initial value.
The instviuckor hewaes AED 40 pev howr. The witial fee is AED 25,
Since the inshructor chowaes AED 40 per b, the vabe of chanae 5 40. To find
the mitial value, use slape-intevcept form o Fimd the y-imbevcept.
meteey I e ch
| et
i =&+
26T = 5 + b
IT=%

The winkevcept is 25, So, the mitial fee is AED 25

1. A family drove to their grandmother's house. After that they averaged 200
kilometers per day for 8 days. They drove a total of 1,880 kilometers over the
eight days. Assume the relationship is linear. Find and interpret the rate of
change and initial value.

mmymmmmwmmmmumwsm

12. & Multiple Representations Buthaina and Badria are
traveling on the same highway to a family reunion at a park.

Buthaina starts out 225 kilometers from the park and drives

70 kilometers per hour. Badda starts out 200 kilometers

from the park and drives 65 kilometers per hour.

a. Algebra Write an equation for Buthaina's trip where y is
the total distance from the park after x hours.

y =225 — 70x

Distance {km)

b. Algebra Write an eqguation for Badria's trip where y is the
total distance from the park after x hours. ¥ = 200 — 65x
c. Graphs Graph both equations on the same coordinate

BfaBEEITERABEERE

plane,

d. Words Will Buthaina's and Badria's trip overlap before
they reach the park? Explain your reasoning.
Mo; the lines do not intersect.

12345678810y
Time (h)

e. Numbers Interpret the initial value of each function.
Buthaina begins her trip 225 kilometers from the park. Badria begins
her trip 200 kilometers from the park.

. (4 ’
WWW.JnoE:]o. cormn
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powel' Up! Test Practice

Exercises 13 and 14 prepare students for more rigorous
thinking needed for assessment.

13. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

Depth of Knowledge . DOK1
Mathematical Practice | MM

1 point Students correctly answer each part of the
question.

4. | This test item requires students to support their reasoning or
evaluate the reasoning of others by justifying their response and
constructing arguments.

Depth of Knowledge DOK3
Mathematical Practice | MP1, MP4

Scoring Rubric
2 points | Students correctly model the slope,

y-intercept, and linear function and explain
what the slope and y-intercept represent.

— g e LR FEERFIE LY

1 point | Students correctly model all three, but fail
to explain what the slope and y-intercept
represent OR students correctly model 2
| of the 3 and may or may not explain what |
the slope and w-intercept represent OR
students correctly model 1 and explain
| what slope and y-intercept represent.

Wt Jasl j o Gorm

Power Up! Test Practice

4. A museumn charges AED 12.50 per adult ticket. The price of a student ticket is
represented in the table,

Graph both functions on the coordinate plane. Use circles to
represent student ticket prices and use squares to represent
adult ticket prices.

Total Cost (AED)
s EEEEEEEE
-

Compare the rates of change and y-intercepts of the linear
functions. Explain what each of these represent.

-2 Adch B3R %

| Sampie answer: The rates of change represent the cost Number of Tickets

| per ticket for adult and student tickets. The adult ticket

| function has a higher rate of change because the cost per

| ticket is higher. Both functions have a y-intercept at the
origin because buying 0 tickets costs AED 0.

15. Noura swam, biked, and ran in a 356 kilometer triathlon. She completed the
race in 215 hours: The function & = 22.1h represents the kilometers & Noura
biked in i hours. Was her average speed biking less than or greater than her
average speed for the entire race? Justify your answer. Round to the nearest
tenth if necessany.

Sample answer: Her average speed biking was 13.8 kmph, and
: her average speed for the entire race was about
| 22.2 < 2.15 or about 10.3 kmph. So, her average speed biking
was greater than her average speed for the entire race.

' Spiral Review

Write an equation in slope-intercept form for each table of values.
16.

IERO baEciy = s
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Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

2O If some of your students are not ready for
At assignments, use the differentiated activities below.

O @ Team-Pair-Solo Have students work in teams of
four to complete Exercise 1. Then each team splits into two
pairs to complete Exercises 2 and 3. Finally, students work by
themselves to solve Exercise 4. The team regroups to compare
solutions and discuss any differences. 1,3

€ @ Find the Fib Students write down two facts and
one fib about linear functions or nonlinear functions. Students
then form teams of three. The job of the team is to identify the
fib in each group of statements. ©1,3

Wik jaapdr o com

linear; #i~ || [ Got i+7 Dothisproblemto find out.

2. It you graph the d. A square has a side length of s centimeters. The perimeter of the
function, the ordered 00 s 4 function of the side length. Does this situation
pairs (side length, s represent a linear or nonlinear function? Explain.

Guided Practice

Determine whether each table represents a linear or nonlinear function.
Explain. [Bampies 1and 2)

"Ele (123 2B o]z]e |a
|r|1 1 10 | Myll-a|e 2 im
MNonlinear; as x increases by 1, y increases II Linear; the rate of change is constant; as x
Sl oy
Is% by a greater amount of time. increases by 3, y increases by 12.
3. The table shows the i'llEElS‘l..Ir{-T"SDme :iktlesnfleverﬂE —F “iﬂ _‘ & T
rectangles. Are the widths of the rectangles a linear function f— — —
) Width{om) 61 16 8 64
of the lengths? Explain. [Ewampe3 NO; the rate of change is not
constant.

4. A cube has a side length of s meters. The volume of the cube is
represented by the expression 52, The volume of the cube is a function
of the side length. Does this situation represent a linear or nonlinear

function? Explain. (Esampi 4 Nonlinear; sample answer: If you graph
the function, the ordered pairs (side length, volume) do not lie cna
straight line.

5. @mmmwm How can you I Rate Vi I I

use a table or & graph to determine if a function is

linear or nonlinear? | How confident ave wol alboit

Sample answer: The table values indicates a constant Fumctions? Check Hhe box
Haod opplies.

rate of change between the x- and y-values in a linear "

function; the graph of a linear function is a straight -+ . @ @ >

line that is not vertical.

AP § ey = TN
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(&) MATHEMATICAL PRACTICES

1 Make sense of problems and persevere in -
solving them.

3 Construct viable arguments and critique the

reasoning of others. 1
4 Model with mathematics. 14
7 Look for and make use of structure. ' 12

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students explain how to tell whether a table of x- and
y-values describes a function. See students' work.

WWsHs, e joacom

Graph each function by making a table of ordered pairs. Determine whether
each function is linear or nonlinear. Explain.

o y=—¥41 0. y="2 1y=>
T B J
i .- g
| o = o
Al | . L
Linear; sample answer: The Nonlinear; sample answer: Linear; sample answer. The
points lie on a straight line. The graph is a curve. points lie on a straight line.

12. Didentify Structure Complete the graphic organizer by determining if
the graphs represent linear or nonlinear funclions.

ﬁ Linear ov Nowlinear? ]

o v
[ [ W d ] C i¥ I 1 2 I

la |
T

=]
]
}k

Q5T Probioms mmsimin )

13. D) Persevere with Problems Does the graph at the right represent a AEEER

b1

linear function? Explain. Mo; sample answer: the graphs of vertical

lines are not functions because there is more than one value of y that =

commesponds tox = 2.
14. Z)Model with Mathematics Give an example of a situation that can

be represented by a nonlinear function, S@mple answer: Every hour the

number of bacteria in a petri dish doubles.

15. D Reason Inductively Explain how you can use different representations

to determine whether a function is linear. Sample answer: A non-vertical graph that is a straight
line is linear. An equation that can be written in the form y = mx + b is linear. If a table of

values shows a constant rate of change, it is linear.

JERIONIE sy = TIHE
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My Homework

Extra Practice

Determine whether each table represents a linear or nonlinear function.

Explain.
L T e
2 |~
+2 f;— Sr2 ot
S IR e B i .
493 1 1 B T . e |
;:." & | 16 ":: 1z | -3
2l i—T 148 -
. g | X e i | =6
; - el Mamlinear; vate of chawge is wob constamt. | Linear; rate of change is constant; as x

Bt As = incveases by 2, y increases by & greater increases by 4, y decreases by 3.
st each Hime. The vate of change i
wet coushowmt, 16 Hais Punction iz woulineaw.

18. Copy and Solve The area of a square Is a function of its perimeter. Graph
the function on a separate sheet of grid paper. Explain whether the
function Is linear and if the graph Is increasing or decreasing. See margin.

19. (®) Multiple Representations Recall that the drcumference of a circle
is- equal to two times 7t times its radius and that the area of g circle is

equal to 7 times the square of the radius.

Explain your reasoning.

Szpiigal & Ne w1 Bl

(4 ’
WWW.JnoE-;]o. cormn

a. Tableg Complete the table showing the b. Graphs Graph the ordered pairs {radius,
circumference and area of circles with circumference) and (radius, area) for esch
radius r. function on the same coordinate plane.

— S - 120

Radius  Circumference Area | 110

=, Zemer wrd . g' i

| Lt | =E2R e |t =3 |4 % a0

| | | a0

7 2awe2=1257 |®w-22=1257 ¥ w
A | - i o

3 2.w-3=1885  w-32=2827 5o
{ E

4 2.w-4=3513 It.;i::su.z? E *:

§ 2«w+5=342 |x.52=7854 C T

0

o

c. Words Is the circumference of a circle a linear
or nonlinear function of its radius? the area?

Ckmnﬁammﬂimm:ﬂamplumn"ﬂheﬂﬂmm

pairs are graphed, the points fall in a line. Area: nonlinear; sample answer:
When tlwu_r_dnmd paim_mg_mpl'mﬁ,ihqpuinh_ﬂq not fall in a fine.

Additional Answer
18.
W
- B 2
= |
=
@ 12 / =1
g f ]
2 8 /
g |
= a4 - = !
DA T
~ | X
0 4 8 12 16 13
Perimeter (units)

Sample answer: The function is nonlinear because the graph of the
function is not a straight line and the line is increasing.

Lesson 7 Linear and Nonlinear Functions 333



Power Up! Test Practice

Exercises 20 and 21 prepare students for more rigorous
thinking needed for assessment.

This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of

| structure.

| Depth of Knowledge | DOK

20.

| Mathematical Practice | MP1

1 point Students correctly answer each part of
the question.

=

This test item requires students to reason abstractly and
quantitatively when problem solving.

Depth of Knowledge DOK1
Mathematical Practice | MP1

1 point Students correctly answer each part of
the question.

WHsH, Jedz jo.com

Power Up! Test Practice

20. Determine If each table represents a linear or nonlinear

linear

function. —r

nonlinear
9 125 e e 2 | .
15 |2 = —1! 8|7 4 20
M 278 =" % | 10 & |25
165 38 —15| 8 19 g 3
oo | [ | [mosioem | [ foear ]

21. Jamal has AED 20,000 in a safe. Each maonth, he adds another AED 1,000 to
the safe. Hareb opens a savings account with & AED 20,000 deposit and
earns 0.25% profit each month on the total amount of money in the bank.
Determine if each statement is true or false.

a. The function representing Jamal's savings is nonlinear.  * True W False
b. The function representing Hareb's savings is linear. - True B Falke
c. After 1 year, Jamal will have saved AED 32,000 W e False

~ Spiral Review

Find each function value.
2. {5 iffg=3x+4 19

25, The table shows the average number of phone calls Husam makes

23. -3 =2x—8 ~ M 124 f7)if iy =9x — 24 39

per day. aFa of Days,d  Calls,c
a. Write an equation to find the total number of phone calls made In [ 1_'_ 5 1
any number of days. Describe the relationship in words.
¢ = 5d: Husam makes an average of 5 phone calls per day. - oy
b. Use the equation to determine how many phone calls Husam = »
would make in 1 wesk. 4 M0
35 phone calls

HDEACLE e 3 Tt
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Formative Use these exercises to assess ; | Got i+7 Dothis problem to find out.
students’ understanding of the concepts in this lesson. Lo s ——"
8= p. aboutd5km = = b.The outdoor observation deck fn lf__
£ If some of your students are not ready for of the Space Needie in Seattle, 1,000 1
At assignments, use the differentiated activities below. Washington, is 160 meters above
ground level. Use the graph to E
1 €@ Numbered Heads Together Assign students to 3- estimate how far you could see 5, 600
or 4-person learning teams. Each member is assigned a Yo IRy Ihe abaaivation dech. £ 400
number from 11to 4. Each team completes Exercises 1-3. 200 /*"
making sure that every member understands the steps to take L -
in the solution. Call on a specific number from one team to ©ow o E:M;“ "
present the team’s solution to Exercise 1. Repeat for the ——— _ '
remaining two Exercises. (1 Guided Practice’
@ @ Pairs Discussion Have students work in pairs to 1. The function @ = 0.2v? models the acceleration of = iﬁ ol
create a graphic organizer about quadratic functions. They a m;“i‘ﬁ;e}d Whels :Zf“* "‘“':E‘E'“t:i““ toward m;—‘ A . :
. 5 . : center o ride in m per second every secon E u L
shoull.:i include information arbcutfthe graphs, e‘quatmns, and ke i ot Gk =l g = 02w ]
anything else they can find in their research. Display the function. Then use your graph to estimate the velocity 10
graphic organizers around the room, have students circulate,  ofthe ride at an acceleration of 1 meter per second ] -‘{’;
i o
and discuss any differences in the graphic organizers. @ 1.2,6 E f""m,},. second. famples3and4) E 04
Sample answer: about 2.2 mps bt 7 ' ¥
B 123456789310
Velocity {m/s)
Graph each function. (Bamplesand 3
. 5 r . . i3
2 y=3x _mqh’ [ | 3 y= -5 iy
\1'_}- 1 1
x
& |4 O 1 ra
— | I

a. (G puilding on the Essential Question When does the
graph of a quadratic function open upward or downward?

Sample answer: The graph opens upward if the
coefficient of the variable that is squared is positive,
downward if it is negative.

IR & ebaEoy I W
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EnNGAGE EXPLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice
The Independent Practice pages are meant to be used as the

Hame My Homework

Independent Practice)

Graph each function. (Esampies1and 7)

B y=a2 Ty 2. y=-3* & T | homewaork assignment. The Extra Practice page can be used
-— © . a’,; for additional reinforcement or as a second-day assignment.
(' :
(e ' Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1

if the area of the movie is 7 square meters.

3
Bl |
| indicating the lowest level of complexity.
o1 x L ¥ Exercises
1-4,15-18 5-1,19-21 12-14
Level 3 » o
f}' A coin is dropped from a height of 4. The aresa A in square meters of a projected

196 meters off a bridge. The function movie on @ movie screen can be Level 2
d= 16t | 196 models the distance d in represented by the equation A = 02542,
meters the coin is from the surface of the where d represents the distance from a Level 1 ) L ]
water at time I seconds. Graph this projector to the movie screen. Graph the
function. Then use your graph to estimate function. Then use your graph to estimate
the time it will take for the coin to reach the distance from the projector to a screen Sl.lgg ested Assignﬂ'lents

You can use the table below that includes exercises of all

the waler. Exampies 3 and 4) about 3.5s

[Eampies 3ana q) 300Ut 5.2 m complexity levels to select appropriate exercises for your
- students’ needs.
b
B
1200 :
E | m &
g 10 T e i
Y g E - @I Approaching Level | 1-4, 5-11, odd, 13, 14, 20, 21
E o & . | |
g <3 [® On Level 1,3,5-1,13, 14, 20, 21 ‘
50 2 | i t |
. ¢ e € Beyond Level 5-14, 20, 21
B 1.2 % 456 7 B8 n12315s?_39m __ ; i !
Time (s) - Distance (m)

5. Hessa has trim to make a rectangular border for a scrapbook page. The
section Inside the border is x centimeters long and (12 - ») centimeters wide.

a. Write a function to represent the area 4 of the section inside the
border. A = 12x — x*

b. What should the dimensions of the section be to enclose the maximum
ared inside the border? [Hint: Graph the function and find the

Watch Out!

Commen Error If students graph a parabola in the wrong
direction, remind them that it opens upward if the coefficient
of x? is positive and downward if it is negative.

Szt & MerimH1 Eraialin

x-coordinate of the point at the peak of the graph) 8 €m by 6 cm

Lesson 8 Quadratic Functions 339
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= HAH-IEHATIEAI. PRACTICES

S T =

1 Make sense of problems and persevere in

solving them. I = |
3 Construct viable arguments and critique the 1
reasoning of others.
4 Model with mathematics. |l =B |
7 Look for and make use of structure. 6-11

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students explain the steps they would use to graph a
quadratic function. See students’ work.

WHsHo, Jaed jo-com

‘2 Identify Structure Without graphing, determine whether each
equation represents a linear or nonlinear function. Explain.

6 y=2 L= |8 y=—3x7
linear; Sample answer: The nonlinear; Sample answern: nonlinear; Sample answern:
equation is written in slope- The function is guadratic. | The function is quadratic.
intercept formso itis a
straight line.

9, y=—6x 0.5 y=7 M. x4 y=24
linear; Sample answer: The linear; Sample answer: The nonlinear; Sample answen:
equation is written in slope- equation can be written in The function is guadratic.

slope-intercept form so itisa
straight line.

intercept formso it isa

I-I.(_l.T. Problems Higher Order Thinking

1z amm with Problems The graphs of quadratic functions may
have exactly one highest point, called a maximum, or exactly one fowest
point, called a minimumn. Graph each guadratic equation. Determine
whether each graph has a maimum or a8 minimum. If so, give the
coordinates of each point.

e y=x>—3
5 S B

a y=2x 41 bh. y= -x2 4+ 5

hn

/

T

minimum; {0, 1) maximum; (0, 5) minimum; (0, —3)

13. D Model with Mathematics Write the equation of a quadratic function that
opens upward and has its minimum at (0, —3.5). sample answer: y = x2 — 3.5

14. "D Reason Inductively The equation y = ax? 1 bx | ¢ represents a quadratic
function. What does the constant ¢ represent? Explain. the yointercept; Sample answer:
When a graph crosses the y-axis, x = 0. Substitute 0 for x in the equation, and y = ¢,

50 € represents the y-intercept.

JEP § ey I TN E
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Mame

My Homework

Graph each function.
Boy=—x242
| -l 2 | % | (=, y)
= | A%+ | 2 | 3 =
: & i i
ua-_-;;;:* | =+2 |1 | LB
0 | w2 |2 | &
| {P*+2 | KL
2 v 2| &-D
% y=—x2-4 | =22 4+3
! Iy x r
r-.-)_!':‘-li
i 4] .
I
i b
18. ﬂweﬁJnc;jnnd={}.Dﬂﬁa?-rePfesentsthehrakkng distance a1
d in meters of a car raveling at a speed s in kilometers —
per second. Graph this function. Then use your graph to E n
estimate the speed of the car if its braking distance is o] E
=
12 meters, about 45 kmi's .E b
a *?
[
3

19. (5 Model with Mathematics Halima is making a fabric

memo board. The width of the board s x centimeters, and the
tength of the board is {x + 4} centimeters.

a. Write a function that represents the area A of the
memo board. A=x? + x

b. Graph the function.
c. If the width of the memo board is 8 centimeters, what is

its area? 96 cm?

(4 ’
WWW.JnoE:]o. cormn

W

0 102030405060 708090

Amu{crﬁ;’]
om 2 AT EE

Speed (kmv's)

X

612345678510

Width (cm)

Lesson 8 Quadratic Functions

341



Power Up' Test Practice
. { | .
Exercises 20 and 21 prepare students for more rigorous Dower Up' Test Practice
thinking needed for assessment. '
B B 20. The height of a stone that is dropped from a 144-meter tall bridge can %0 o
Zﬂ.' z i 5 L bemdéleﬂbymemtﬁﬂnhz"iﬁlz I 144, where tis the time in 10
This test item requires students to analyze ani:i solve complex real sconds and 1€ the helght of the Stons bovs the iver- Complesthe: 10
.- world problems thmugh_the use of mathematical tools and models. table of values below and graph the function on the finate plane. E 1:;
| Depth of Knowledge | DOK3 : ; ;ﬁ‘ 60
| Mathematical Practice MP1, MP4 E 0 |05 | | |1s | 2 |ES |'S ;:
144 140 128 108 80 44 0O s
Z Time (s}
2 points Students correctly complete the table, |H':'“' h”‘id"ﬁ iESaleer S0F the SIone: 20 1Each the: TNGE? :
. graph the function, and find the time. -~
_ ‘ e
1 point Students correctly complete the table and 2L Hamedah seetched 1he Oraph OF & QUACHERIC THACOONAS SIOWR. 5 B 1 32
graph the function, but fail to find the time Reterining i anch statemend bs e faise. AN '
OR students correctly completely the table « They-intercapels (0, 7). . e WA 2 TR
and find the time but fail to graph the P STHE it s d'—":"z'""'fa“d- : e W False T \_‘:
function correctly OR students incorrectly 50 AR i . i - '
complete the table, but the graph and time o Th_e QTJFT;F"EM the function B8 True False
are correct according to the values in the J'_r - —
. table.
21. | This test item requires students to reason abstractly and . =
i iral Revi
| quantitatively when problem solving. l- SF 2 o
' Depthof Knowledge | DOK1 Evaluate each expression.
' Mathematical Practice | MP1 2.2=% 23, 6= 1296 24.8%= 512 25.35= 243
I 1 point | Students correctly answer each part.
25_33:27' ,2?‘4_2:15 m_54=5 29_52:36
Evaluate each expressioni fo =2, b= -3,and c = 6.
W.ath—-c 3 Nc—atbg 3Z.axc 42 533.53 g
s

W, Jaedz jo.com
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@1 @) Pairs Check Have students work in pairs to
complete Steps 1-4 of Activity 2. One partner completes the
odd steps, while the other completes the even steps. After
each pair has recorded their results and stored their graphing
results, have pairs share, discuss, and check their solutions
with another pair. ©1,5

€» @) Pairs Check Have students work in pairs to
complete Steps 1-4 of Activity 2. One pariner completes the
first step while the other coaches. Students switch roles for the
next step. Students continue to switch roles for the remaining
steps. After every two steps, the pairs check their solutions
with another pair and make any necessary adjustments. $1,5

WsHé, JHel 370 COT

Hands;DnWActivity 2.
Arn exponential function is a nonlinear function in which the base is 8 constant

and the exponent ks an independent variable, x. The parent function for an
exponential function is shown.

| 1
Exponent isa
variabhs.

y=2"

Bazeisa
constant

A certain type of bacteria doubles every hour. The function y = 2* represents
the total number of bacteria y at the end of every hour x. Graph the function.
Then find the number of bacteria at the end of 5 hours.

Ete;:_i 1 C_'._Iea_r___a_qj?'__i_f_}-ﬁst.ing equations from the Y= list by pressing
¥=||CLEAR.

’E‘tEF 2 | Enterthe equation. Press [Y=12 [~ X Tan
'E‘tEp 3 | Graph the equation in the standard viewing window.

T Press [Z00M]6.

Copy your calculator screen on the blank screen

showr.

Describe the function by analyzing the graph.

Sample answer: The function is a nonlinear

increasing function.

( Etﬁpﬂ Use the TABLE feature. Press [2nd || GraAPH | What
is the y value that corresponds to the x value of 57 | 32

So, there are 32 bacteria at the end of 5 hours.

Ttk

L0

TS |
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‘Work with a partner.

1. Use a graphing calculator to graph y = x#,

y=x* - 6 andy=x* | 4 Copy your

How does changing the value of ¢ in the
eguation y = x2 } caffect the graph?

Changing the value of c changes the

vertical position of the graph.

3. Use a graphing calculator to graph y = 2%,
p=2% -1, and y = 2¥ = 3. Copy your

How does changing the value of ¢ in the
equation y = 2* 1 ¢ affect the graph?
Changing the value of c changes the

vertical position of the graph.

ShEprirt] & Merveri1 Edaiatin

calculator screen on the blank screen shown.

calculator screen on the blank screen shown.

2. Use a graphing calculator to graph y = 052,
¥= »L, and ¥= 2%%. Copy your calculator
screen on the blank screen shown.

How does changing the value of o in the
eguation y = ax? affect the graph?

Changing the value of o changes the width
of the graph.

4. Use a graphing calculator to graph y = 0.5,
y = 0:25%and y = 2*. Copy your calculator
screen on the blank screen shown.

How does changing the value of o to a fraction
in the: equation y = o™ affect the graph?
Changing the value of o to a fraction

causes the graph to slope downward.

(4 14
WWW.JnOE-z]o. corm

EXPLORE EXPLAIN ELABORATE EVALUATE
) Coliaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-4 5-9 10,1
Level 3 | o
Level 2
Level 1 % ®

" Y

e v P = PR X d A — —

1D @) Group-Solo Work together as a class to complete
Exercise 1 while you, or a student volunteer, demonstrates how
to use a graphing calculator to graph the solution to Exercise 1.
Then have students complete Exercises 2—4 individually.

Dis

€ @) Think-Pair-Write Have students work with a partner
to complete Exercises 1-4. Give students time to discuss the
question in each exercise. After the students finish their
discussions within the pairs, have each student write their own
responses to the questions. If time permits, ask for volunteers
to give their answers and how their partner influenced their
answer. 91,5

Inquiry Lab Graphing Technology: Families of Nonlinear Functions 345



f8 8\ Analyze 'and Reflect ]

Clrinovanie

1% €@ Popcorn Share Have students individually
complete Exercises 5-9. Call out “Popcorn 5,” so that students

can quickly pop out of their chairs one at a time to share their
answer. Seated students write their responses on their piece of

paper after a classroom consensus. Continue to call out Equstion1  Equstion2  Which graph i wider?
Popcorn until all exercises are complete. (1,5 W T Tl e = T i
¢ @ Pairs Discussion Have students work in pairs to 5 ' o wi ¥
complete Exercises 5-9. Have them trade their solutions with L p=spe | =% | &g
another pair of students and discuss any differences. £1,5 A TR e y=4" y=x

% | y=025"| »=077" y=0.75"

[l Analyzeand Reflect

Qﬁa«ﬁfyﬂumwe Work with a partner to complete the table. Without

graphing, determine which graph is wider.

8. Khadija's parents started a savings account when she was born by
depositing AED 100 into the account The account makes an annual profit
of 3% The balance y in the account can be represented by the
function y = 100{1.03)*, where x is the number of years.

a. Graph the function on your graphing calculator. Copy
your calculator screen on the blank screen shown.

(Hirt: Use the x-scale —50 to 50 and the y-scale
Students should be able to answer “HOW are families 0 to 500)

of nonlinear functions the same as the parent function? How
are families of nonlinear functions different from the parent
function?” Check for student understanding and provide
guidance, if needed.

m @ Trade-a-Problem Have students work in pairs. Each
pariner writes a real-world word problem that uses graphing
calculator technology. Have students trade with their partners
and solve each other’s word problem. C}‘I. 4.5

b. Use the TABLE feature. How much money is in the
account after 13 years? AED 146.85

c. Describe the function by analyzing the graph.
Sample answer: The function is a nonlinear increasing

@)\ Create’

O Fomgn O,

10. “D Model with Mathematics Write the equation of a quadratic function
that is widerthany = %xz. Explain how you know it is wider.
Sample answer: y — —jxi; The value of the absolute value of the

coefficient is a smaller number so the graph is wider.

n HOW are families of nonlinear functions the same as the parent
function? How are famllies of nonlinear functions different from
the parem function?

Sample answer: The shape of the graph is the same in a family of
nonlinear functions. The location on the axes may change from one to
another. The width and /or crientation may also change.

IR § ey 3 RN
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(Guided |Practice
Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

1 If some of your students are not ready for
~-. assignments, use the differentiated activities below.

1% @) Pairs Discussion Have students work in pairs to
complete Exercises 1-3. Encourage discussion of how different
interpretations of the situation can happen. Students trade
their solutions with another pair of students and discuss the
differences. © 1. 4

¢ @ Trade-a-Problem Have students create their own
problem, similar to Exercises 2 and 3. Challenge them to have
at least four changes in their problem. Students trade their
problems, create a graph for each other’s problem, and
compare graphs. lf the graphs are not similar, students discuss
the differences. Remind students that different interpretations
of the situation are possible, especially if they are not specific
in their descriptions. @1,3.4

WsH6, Jaed jo-com

Sample answer: | Gob +7 Do this problem to find out.
el = ———
g = c. A caris traveling at a constant speed. The car siows down steadily
to come to rest at a stop light. Sketch a qualitative graph to
_ represent the situation.
&

Guided Practice]

1. The graph at the right displays the height of an airplane. Describe the
change in the airplane’s height over time. ([Esmpte 1)

._-.:-:: “ Sample answer: The airplane takes off from the ground and its height
vl
j increases at @ constant rate. The plane levels off in the air. Then it

descends towards the ground at a slower steady rate than which it
ascended.
2. Jamaal purchased the same number of action figures daily for one

=
weelk. Over the next week, hi sold most of them on the Internet. g
Sketch a gualitative graph to represent the situation. (Essmpies 2 aad 3) il,',l_l
Sample answer: | o
i/
Time
3. Yasmin rides her bicycle at a steady rate. She coasts downhill which T
increases her speed at increasing rates. Sketch a qualitative graph to !
represent the situation.  fEmmples 2 and 3 Sample answer: | ?
&
Time
4, @1 Building on the Essential Question What are some o =
advantages of displaying the relationship between two |
quantities using a qualitative graph? Rate Yourselfl |
Sampie answer: By displaying the relationship using a | fve you ready fo woye aw? 1|
Shade Hhe section Hiot applies.

qualitative graph, you do not need ta know or label the
specific numerical values. The gualitative graph will
show whether the relationship is increasing,
dncrming. remains constant, or some other pattern.

T e RO T R AT
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Mame

1]

©r

The graph below displays the distance from
Hasan's home as he walks in his
neighborhood. Describe the change in the
distance fram his home over tima. ([Esamplie 1

Distance fram Hame

Time

Sample answer: Hasan starts out from his

home. He walks away from his home, stops,

and walks further away from home.
Then he walks towards home.

A grand piano that is over 100 years old has
increased in value rapidly from when it was
first purchased. Sketch a gqualitative graph to
represent this situation. Eemples 2 &na 3
Sample answer:

Value

Time

My Homewnork

2. The graph below displays the speed of a

city bus as it stops frequently to pick up
passengers. Describe the change In the
speed over time. [Exampi= 1)

Speed

Time

increases at a constant rate, then remains
constant, and then slows down. As it is
pi-:;ld‘ng up passengers, the speed is zero.
This pattern continues.

An athlete aiternates between running
and walking during a workout. Sketch a
gualitative graph to represent this situation.

5. (5 Reason Abstractly Use the graph at the right which displays the

rate at which Hamad hiked along a path.

a. What situation could the horizontal line segment represent?
Sample answer: Hamad hikes at a steady rate.

b. What situation could the vertical line segment represent?
Sample answer: Hamad suddenly stops hiking.

{Exmmples 2 and 3) Sample answer:

@
o
€
o
=
a

Time

=

&

Time

c. Did Hamad's rate increase or decrease during the first portion of his

hike? Explain your reasoning.

increase; Sample answer: The graph rises from left to right at the

beginning.

(4 ’
WWW.JnoE-;]o. cormn

EnGAaGE ExXPLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
14,914 5,15, 16 6-8
Level 3 : .
Level 2 )
Level 1 ; ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

€ Approaching Level |1-5,7,8,15, 16
@ onlLevel
@ Beyond Level

|
|1-7 0dd, 8, 15,16 |
5-8,15,16 |

Lesson 9 Qualitative Graphs 351



1 Make sense of problems and persevere in

 soling them. | L
| 2/Reaconooshactiyanaguantitatiely. = 0 | 200 3
3 Cnnsln._lct viable arguments and critique the 78
reasoning of others. :
4 Model with mathematics. 13

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students draw a quantitative graph on a small piece
of paper. Be sure they label the axes. Then instruct the
students to choose one part of their graph and write a brief
description of what it represents. See students’” work.

@)_ FE.T._ Pr_nb!em Higher Order Thinking

6. ‘=) Persevere with Problems The graph at the right displays the speed
of a car as time increases.
a. Draw a gualitative graph that represets the distance the car travels as
time increases.

Distance

Time

b. Describe how the distance changes as time passes.
Sample answer: As the time increases, the distance increases ata

varied rate and then levels off when the car stops.

7. ®)Reason Inductively A tree grows steadily. When it reaches a specific
height, it stops growing. Which graph displays this relationship? Explain
your reasoning to a classmate.

Graph & Graph B Graph €
. . I MR-
H é £

Graph A; Sample answer: Graph A increases from left to right at a
constant rate then levels off. This represents a tree growing steadily

before it stops growing.

8. ‘D Reason Inductively The graph below represents the height of a rocket
after being launched.

Halght

Describe the change in the height of the rocket over time.
Sample answer: The height of the rocket increases as the time after

launch increases.

Wi, Jaedz jo.com
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Mame My Homework

Extra Practice

9. The graph below displays the distance 10. The graph below displays the temperature of
Rana rode on her bike. Describe the change in a cup of hot chocolate. Describe the change
the distance over time. in the temperature over time.
¢ :
by a E
Time Time I
R vidie hev pike o o conshant visde Sample answern: The temperature cools '
in Hhe beginning. She Haen shopped down rapidly in the beginning. Then it
viding for a pevied of Hme. Theu she
Mﬁmdﬂihﬂ.dﬁmﬂﬂhﬁ'ﬂiﬂ_ EﬂﬂhdmﬂammEMMEﬂff_ : |

. A graph of Mrs. Reham's electric bill throughout | 12, The graph below displays the distance

the year, starting in June, is shown below. covered on a long road trip. Describe the
Describe the change in the bill over ime. change in the distance over time.
= |
5
E =
Sample answer: Time [ Time

Mrs. Reham's electric bill starts out high in June,  Sample answer: The graph shows the car
increases until about August, and then decreases ~ traveling at a constant speed then stopping,
throughout the autumn and winter. In the spring, ~ and then moving at a faster speed. The car
the electric bill increases again. staps a second time, then continues traveling.

13. O Model with Mathematics The outside  ¥. Alion cub is resting in the grass. He sees

temperature rises throughout the day at another lion cub neartwy and races after i,

varied rates, then drops at night. Sketch a picking up speed as it runs. Sketcha

qualitative graph to represent the situation. gualitative graph to represent the situation.
Sample answer:

Temperature

fz| /
| W

| ’ ’
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Exercises 15 and 16 prepare students for more rigorous
thinking needed for the assessment.

15. | This test item requires students to reason abstractly and
quantitatively when problem solving.

Depth of Knowledge DOK1
Mathematical Practice | MM

1 point | Students correctly answer each part of the
question.

16. | This test item requires students to reason abstractly and
guantitatively when problem soiving.

Depth of Knowledge ' DOK2
Mathematical Practice | MP1

2 points Students correctly answer the each part of
the question.

1 point Students correctly select 3 or 4 of the
segments.

WHsHh, JHSH 3]0 GOTTE

15. The graph represents the amount of pies sold by a bakery over the

power Up! Test Practice

course of one day. Determine if each of the following statements is E
true or false. ]
a. The red segment represents sales W1 False =
increasing at a constant rate. Time
b. The blue segment represents sales, True B False
decreasing at a constant rate.
c. The green segment represents sales [ R False
increasing, but not at a constant rate.
16. The graph represents Sally's activities on her way home from schooi -
o & given day. Match each statement with its comesponding E
segment on the graph. E I H
Sally rides her bike from the park to Sumayya's house, | Segment C g B
B
Sally rides her bike home: from Sumayya's house: ment E g
y rides her me from yya's hou Seg o
Sally plays at the park. Segment B
Sally visits Sumayya &t her house. | Segment D
Sally rides her bike from school to the park. | Segment A
Spiral Review
Simplify each expression.
7. 2p 18 +4=2p 120 18 (18 |+ -3+ 9= 345
19. 30g(2) = 509 20. —5{n | 16) — 7= —on — &7

IDOE Ry 5 s
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MGAL rLose EXPLAIN ELABORATE

E Collaborate
@'» @) Pairs Discussion Have students work in pairs to
complete the following questions relating to Exercise 3. Have
them trade their solutions with another pair of students and
discuss any differences. ©£1,2,4
Ask:
+« What information do you need to solve this problem? Sample

answer: | need to find the rate of change using information in the
table.

» How far will the runner travel affer 1 hour 15 minutes?
11.25 miles

€ @D Trade-a-Problem Have students create their own
real-world problem similar to Exercise 1. Students trade their
problems and solve. If the solutions do not agree, have
students work together to find the errors. @1, 4

. Career Portfolio

When students complete this page, have them add it to their
Career Portfolio.

According to the U.5. Bureau of Labor Statistics, employment
of physical therapists is expected to grow significantly over
the next few years as the population ages and people live
longer.

Wi, Jedi s jo-Gom

2 Focusing on Recovery

Use the information in the table below to solve each problem.

1. The function Hir) = 12r. where r is the 3. Write a function to represent the distance o
number of repetitions, represents the total in kilometers a runner will travel in § minutes.
time fr) in seconds to complete a flexibility d(t) = 0.15t

exercise. Hnd #(8). Then interpret the

solution. 96; It takes 96 seconds to do 4. Refer tothe function that you wrote in

Exercise 3. How far will a runnar travel after

8 repetitions of the exercise.
80 minutes? 12 km

2. Refer to the information in Exercise 1. Make 5. Graph the function from Exercise 3. Then
g function table to find the Gme it will take to use the graph to estimate the distance a
complete 1, 2, 5, and 10 repetitions. runner will travel after 90 minutes.

r 12r ) Sample answer: about 13.5 km

1| 12 12
2 12(2) 24
5 | 1X5) 60
10 | 12(10) 120

Cross-Country Running
Time {min) = Distance (kmj
15 235
30 4%
44 G6./5
(1] 850
': CHIEEI' p‘fﬂi&l:t List other Coaveers Homt
) . " ! Somecne with o
It's time to update your career portfolio! Make a list of questions that intevest iy Mt 5
i =
you would like answered about a career in physical therapy. Then +he.-ﬂF.r c‘du!:sf-::% ;
interview a physical therapist in your area. Include all the interview " ) 7
guestions and answers in your portfolio. é
‘E
- il':
i
g




Vocabulary Check

{"}%:;W @) Roundrobin Have students work in small

g s Y 04w | groups to complete the Vocabulary Check. Have
Chapter Revlew Student 1 respond to Exercise 1, reading the word and
sentence aloud. Have the rest of the group listen, ask any
clarifying questions, and state whether they agree or disagree.
If there are any disagreements, have students work together to
resolve them. Repeat for each successive exercise, having

Vocabulary Check

Complete each sentence using the vocabulary list at the beginning of students take turns. 1
the chapter.
1. A relation is any set of ordered pairs.
Alternate Strategy

; dependent variable
% :.:::;?:I: = ﬂ;xﬂ;{iﬂﬁme D @ To help students, you may wish to give them

3. Graphs used to re bsdivaiares sk mey ot have maoctcl a vocabulary i|1st from \i'urhlt:h1 t.hey can CI_'mose.-thmr answ?rsi
values or graphs in which numerical values are not included are A vocabulary list for this activity would include the following

called qualitative graphs : terms.

L = continuous data sson 4
4. The variable for the domain is called the independent variable - )

because it can be any number. « dependent variable (Lesson3)

5. Continuous data can take on any value, so there Is + function {Lesson3)

no space between data values for a given domain. = independent variable (Lesson 3)
6. A function in which the greatest power of the variable is 2 is called « quadratic function (Lesson 8)

a quadratic function

» qualitative graphs (Lesson 9)

O —— is & refation in which every member of the domain « relation (Lesson2)
{input values) is paired with exadly one member of the range (output value).

Sedyrigd! & Mifonmri I Blaiaiind
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Key Concept Check

@Y A completed Foldable for this chapter

should include a review of relations and functions.

If you choose not to use this Foldable, have students write a
brief review of the Key Concepts found throughout the chapter
and give an example of each.

Ideas for Use

@@ Solo-Pair-Solo Have students complete their Foldable
for the chapter, if they have not already. Then have them meet
with a partner to discuss how they have completed their
Foldable and how it can be used to help them review the
material they learned in the chapter. Have them discuss any
similarities and differences in how each of them completed
their Foldable. Then have students work individually to make
any desired modifications to their own Foldable. @1. 6

Got it?

If students have trouble with Exercises 1-4, they may need
help with the following concepts.

graphs of linear functions (Lesson 4) 1,2

graphs of guadratic functions (Lesson B) 3.4

Wi, Jasbizjo.com

Key Concept Check

Use Your m

Use your Foldable to help review the chapter.

.T.ha. E — e s : ]l

. T-hz_' : - e e e :
Tab1 !

Got it?

Match each equation with the correct graph.

1. —x+y=—3 2. 2x+ty=6 3oy=2x" +1

4 y==x> 42

;al\ | | 0 u T \—- ‘E

1 !'I ~1-1 | I'I : :‘fl . 1 t HiE= —:‘ !

433 o 1%:!_111’ —4-3-2 o] 34w 43— Bly1z1 \ii {33 3

M T TS 7 ! | T
S B BN
T TN 11 QI LT

HCDIMIE |- o Tt



power Up! Performance Task

Tournament Time

The Al-Jamal Academy Schoaol is hosting a basketball tournament. The number of teams
invoheed, ¥, is still unknown. However, the total number of games, gix). is related to the
number of teams in the toumament. The relationship between the possible number

of teams and the total number of games played is shown in the table.

Write your answers on another piece of paper. Show all of your work to
receive full credit.

Part A
Write a function that relates the number of teams to the total number of games

played.

Part B

The function r{x) = 50x — 50 represents the cost to have two referees for each
game playved. What is the cost for referees if thereare 2,3, 4, 5, and 6 teams in the
tournament?

Part C
Graph the ordered pairs for the function in Part B on a coordinate plane. Is rix) 8
linear function? Explain.

Part D
The school wants to spend no mare than AED 750 on referee fees. How many
teams can enter the tournament?

1+ N rimri Eaeataa

SasyrgH

(4 ’
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Power UP! Performance Task

This Performance-Based Assessment requires students to
solve multi-step problems through abstract reasoning,
precision, and perseverance. This practice scenario can be
used to help students prepare for the thinking skills that will be
used during assessment

A complete scoring rubric with answers to the Exercises can
be found on page PT4.

Chapter 4 Performance Task 359
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Cellaboraire
After each group gives their presentation, have

students compare the costs and profits from growing
and selling different types of vegetables.

21st Century Skills

You may want your students to connect their projects
to a 21st century skill. Check out the suggestion
below and on the student page.

Financial Literacy Sugpese you

Jecide to sell a vaviety of produce
Prow your garden. Create a Fyer
Hhat advevtises what produce you

have available, a3 well as price.

—

) Reflect

Students should work on their own to reflect on how
the chapter from this unit and the objective of the
project relate to the Essential Question.

Wksth. Jrehizjo. com

Tl | 1
rﬂuﬂ'ncl:n"rf-‘

With your group, decide on a way to share what you have

learned about growing and selling vegetables. Some E’%’ﬂ'_ - [
suggestions are listed below, but you can also think of other :’:i}'{ I33 - Sei
creative ways to present your information. Remember to show Erni ey
how you used mathematics to complete each of the activities b i :':’“'W Reseavciy
: . . e ! R
in this project! the quotities HE{_#:":: :‘:
S 3 g
; . Abeshons o comeder s
- Imagine you sell your vegetables at a farmer’s market.  Waat tyy i
Describe your experience in a blog. S E:-:; sail allows Sriis
= Use a budget spreadsheet to show how your vegetable can 3 €3 to grow well?
- Hhﬂ-l. -1 =
generate a profit. Include tables, equations, and graphs. MM'?‘PE of seil i Hypically
Ik Your area?
" WPk could you wdd 1o the s 1
wake it bether Loy Jrowing your

Plowmis?

Check out the note on the right to connect this project }

with other subjects.

" B roriect

O ';l'l.:*.u.r- Ju-.

Answer the Essential Question How can you find and use patterns to
model real-world situations? See students’ work.

a. How did you use what you learned about constructing functions in this
chapter to find and use patterns to model real-world situations in this
project?

b. How did you use what you learned about different representations of
functions in this chapter to find and use patterns to model real-world
situations in this project?

URAIET MR o b
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Chapter 5
Triangles and the
Pythagorean

Theorem

-
: —
B FoLoasies| -—

Cut out the Foldable from 9 Place your Foldabje
the end of the book. at the end of the chapter.
. COTMT

Essential
f@ Question
HOW can algebraic concepts
be applied to geometry?

) Mathematical Practices
1234578

- 'ﬁf"‘“ Math in the
~-_ 4 Real World

! Games Als park in Moo Bay,
California, one of the world's
largest chess boards is made of
concrete and has an area of

23,04 sgquare meters, The chess
pieces used weigh botween
8 and 4 kilograms each.

Label the dimensions of the
chess board and ane of the

SOUAres.

036m

p36m B

Use the Foldable
% mrnugmﬂ this {_“haptﬂ'f
1o help you learn about

the Pythagorean Theorem.

Focus narrowing the scope

This chapter focuses on content from the Geometry (G)
domain.

Coherence connecting within and across grades

Now
RS solved ml Students use algebraic hurdeni
B0 enuati concepts to find

refationships between
lines, angles. and
triangles.

Rigﬂl’ pursuing concepts, fluency, and applications

At the end of the chapter, students should be able to answer
"HOW can algebraic concepis be applied to geometry?”

- Launch the Chapter

Math in the Real World
Games The chessboard is in the shape of a square. Remind
students that to find the length of one side of the square, they
need to find the square root of the area of the square.

365
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Vocabulary Activity

@ As you proceed through the chapter, introduce each
vocabulary term using the following routine. Ask the students
to say each term aloud after you say it.

Define: The hypotenuse is the side opposite the right angle in
a right triangle.

Example:

Ask:
» Which side of the above triangle is the hypotenuse? AC

The Structure of Math
@ Have students read The Structure of Math section.

Ask:

« What kinds of gquestions are asked in the diomonds ina
flowchart? Sample answer: In a flowchart, the questions only
have yes or no answers.

« What do the answers to the guestions determine? Sample
answer: They determine the path to follow.
« Where should all of the paths lead? the end oval

« What other uses can you think of for flowcharis? Sample
answer: A flowchart can be used to clarify any process such as a
computer program, the way a company produces goods, how to
cook, how to write a paper in English class, and so on.

W%jmy‘@the Pythagorean Theorem

What Tools Do Nou Noed?|

alternate exterior angles hypotenuse proof

alternate interior angles inductive reasoning Pythagorean Theorem
Distance Formula paragraph proof transversal
equiangular parallel lines triangle

exterior angles perpendicular fines two-column proof
formal proof polygon

Study Skill: The Structure of Math

Uze a Flowchart A flowchart Is like a map that tells you how to get from the beginning of a
problem to the end.

Flowchart Symbals
/> A dizenond contising @ guestion. You need o stop and

imarker i deciEion.
.H.Techmgl'etelb you what to do.
%
| | An ovial idicales the beginning e end.
Complete the flowchart to classify triangles by their sides.

| Start
, T

The triangle Is aln) YES Are the 3
e Al i
equilateral triangle. @f’m ihe

“..NO

The triangie is afn) ‘ The triangle is ain)

isosceles triangle. scalene triangle.




What Do You Already Know?,

What Do'You Al_reﬁdy Know? In this activity students assess their prior knowledge by listing
: : : : three things they already know and three things they would
-~ _ like to learn about concepts in the chapter.

List three things you already know about lines, angles, and triangles in the first = You may want to add a third option of “l don’t know” for

section. Then list three things Id like to learn about lines, angles, and ;
kis oy tha sl ms::" i m“ those students who do not have any prior knowledge of

: el b = - the topic.
| Triangles and the Pythagorean Theorewm | « After completing the chapter, have students return to this
<5 5 page and have them add three new facts that they learned
What | know { What | wenk o Find sut about the topic.

—~

When Will You'Use This?

Activity 1
Students use a real-world situation to understand polygons
and angle relationships.

Activity 2
Use the Graphic Novel to help students learn about using
polygons and parallel lines to solve problems.

Ask:

= What should be the first steps for Mahmoud and Majed in
finding the missing angle? Sample answer: Identify the shape
of the quadrilateral; identify the types of angles and lines in the
ramp; set up a formula.

When Will You Usé This?

Here is an example of how angles and lines are used in the real
Activity Have you ever built a ramp for something? In the space
below, draw a bicycle ramp that you would like to build. Be sure to
include measurements for the lengths of the side of the ramp.

’ ’
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Are'You'Ready?

Use this page to determine if students have skills that are

needed for the chapter.
Students with strong math backgrounds may opt to go directly g
to the Quick Check. Example 1 Example 2
Solve 82 + g + 41 =180 Graph X({3, ~2), ¥{-1,2), and Z(2, 3) on
82 +g+41= 180 Wille thve ecpsation. a coordinate plane.
o 1234+ g= 180 Add 82 and 41 EREa iREE
Skill -123 =-13 Sublrarciion Property w13 Start al Whe origin. The first
™ = g= &7 ol Equality 2 number in each ordered
1 Solve Equations . pa i the r-conrdinate.
-2 & Thie siecond mamiser in
2 Graph on the Coordinate Plane 2 A g o S
3 y-comdinate.
.|_4
“ " Quick Check
If students have difficulty with the exercises, present another
example to clarify any misconceptions. T
cod MR 41 4= =t 2

Exercises 1-3 5
Solve 90 + 62 + a = 180. 28 o 1 A o 3 _

. 1 -
Exercises 4-9 - < Equations Solve each equation.

= 332 ol '{ 2 3 ix
Graph and label M(—2, 4) on a i 1. 49 4+ b + 45 =120 86 2. ¢4 98 & 55=180 27 3. 154 67 + k=180 98
coordinate plane. ~2
T =

Track Your Progress

Prior to beginning this chapter, have your students rate their Coordinate Plane Graph and label each point on the
knowledge of the objectives it addresses. At the end of the coordinate plane.

chapter, have your students return to these pages to rate their 4. A2 4) 5. B(-1, -3

knowledge again. They should see that their knowledge of 6. C(0. -4) 7. D@3, -2

the key ideas has increased, 8. H-4,-3) 9. A3,0)

WHSHE, TG 5 ] Qude QT pyragorcan Thecrem
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Inquiry Léb

Parallel Lines

Focus narrowing the scope

Objective Examine angle relationships formed when parallel
lines are cut by a transversal.

Coherence connecting within and across grades

a ; " Mathematical
WHAT are the angle relationships formed when a third o m‘:z =
line intersects two parallel lines? 135 Nﬂw N ext
Students will examine angle Students will use angle relafionships (o
A newspaper route has two parallel streets. The streets are cut by another streel relationships formed when parallal find missing angles when parallel lines
as shown in the figure below. limes are cut by a transversal. are ot by a transversal,

Rignr pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 370.

The activity is intended to be used as a whole-group activity.

Materials: protractor

Parallel lines have special angle relationships. You will P e e e _
examine those relationships in this activity. / | ands- mm |
K 3 |
= 1/2 - R it R
« 3 .
i 5 /6 robi i
[Step 1| Use a protractor and angle relationships " 178 o Q @ @ Round in Have EtUdE‘F'tS work in groups
o you have previously leamed to find the / of 3—4 to find the measure of an angle either by use of a
measure of each numbered angle and protractor or by angle relationships. After each student gives

record it in the table.

Anghe | ) 3 & 5 £ 7 ¥
Messure = 115" | 65° 65" 115" N5 6&6° 65° M5 ///?

:ﬂ‘iﬂf; 2 | Color the angles thal have the same measure.
See students’ work.

| Step 3. Describe the position of the angles with the same measure.
Sample answer: Pairs of angles that have the same

measurement are vertical angles and vertical angles are

an angle measure, the rest of the group gives a thumbs-up

or thumbs-down to denote agreement or disagreement. If

there is disagreement, students work together to resolve it.

1.3,5,6

Ask:

- What do you notice about the position of the angles that
hove the same megsure? Sample answer: They are in the same
location in relation to the top line and the bottom line. They are
also opposite each other at the intersection of lines.

Weslrws-HI Idudikin

’ congruent.

= 4
www.jnoh-jo. cormn
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Mamae My Homewnrk

lindependent Practice}

Classify each pair of angles as alternate interior, alfternate
exterior, or corresponding. ([Examgde 1 and 2
1. £2 and 24 corresponding

3. 1_4 and £5 alternate exterior

Y Inthe flag shown at the right, line o s parallel 1o
line b. If m£1= 150", find m£4 and m£7. Justify

YOUF ANSWers. {Example 3 ms4 =30°, mLT = 1505
Sample answer: /1 and /7 are corfresponding angles so
their measures are equal. #1and £4 are supplementary.

So, mZ4 = 180" — 150" or 30°.

Refer to the figure at the right. Line s is paralie! to line ¢,
mZ2 is 110" and mA£1 is 137", Find each given angle measure.
Justify your answer. |Lumple 4
A m/T 70°; Sample answer: £2 and £6 are corresponding
angles, so they have the same measure. £6 and £7 are
supplementary. So, m£7 = 180 — 110 or 70°.
5 mZ/S 110°;, Sample answer: £2 and £8 are alternate interior

angles, so they have the same measure.
6. ms3 137 Sample answer: Z11 and £3 are corresponding
angles, so they have the same measure.

7. The parallel lines al the right are cut by a transversal.
Find the value of x.

a. Angles 1and 2 are corresponding angles, m21 = 45°,
and m£2 = (x + 25y 20

b. Angies 3 and 4 are alternale interior angles, mZ3 = 2x°,
and mz4 = 8o°. 40

8. Describe a method you could use o find the value of x in the
figure at the right without using a protractor.

Sample answer: The two angles are supplementary.
So, x + 2x = 180" x = 60.

Bapighl B Wehackin B3l

(4 ’
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EnGact ExeLOore EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-6, 13-19 7-9,20-22 10-12
Level 3 » .
Level 2
Level 1 ; &
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@» Approaching Level | 1-7,9, 1,12, 21,22

«® onlevel |1-5 odd, 7-9, 12, 21, 22
C® Beyond Level 7-12, 21,22

Lesson 1 Lines 375
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Name My Homewnrk

Extra Practice

Classify each pair of angles as alternate interior, olternate exterior,
or corresponding.

13. /3and 26 “remate inkevior

£3 amd LL awe intevior amgles that lie ow opposite sides of 1/4
-,J,,--Evl—""' '* = i [ [
ey Fhe transversal. They ave altemate nberior angles.

1. /1and £3 comesponding

15. 2 and #7 alternate interior

16. In the guilt design at the right, line o is parallel Lo line b,
IFmA1 =120°, find m£2 and m£3.

Justify your answers. M£2 = 120°, m£3 = 607 b
Sample answer: £1and £2 are alternate exterior

angles, so they have the same measure. £2 and £3
are supplementary. So, m£3 = 180" — 120° or 60°.

Refer to the figure at the right. Line s is paraliel to line t,
m/2 is 110° and m£1 is 137°. Find each given angle

7. ms5 NO%; Sample answer: /2 and £6 are
corresponding angles, so they have the same measure.

18. ms12 MO Sample answer: £2 and /13 are vertical
angles, so they have the same measure.

i9, ms4 437 Sample answer: £11and £3 are corresponding

angles, so they have the same measure and £32 and 24
are supplementary. So, mZ4 = 180 — 137 or 43",

20. c Model with Mathematics Draw a pair of parallel Sample answer:
lines cut by a transversal. Eslimate the measure of one angle
" and label iL Without using a protractor, label all the other angles 0 m’\m' 2
E with their approximale measure. " e\
i\ n
' o\

(4 ’
WWW.JnoE:]o. cormn
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power Up! Test Practice
Exercises 21 and 22 prepare students for more rigorous powel' UP! Test Practice

thinking needed for assessment.

21. Lines m and n are parallel and cut by the transversal p. Which of
21. | This test item requires students to reason abstractly and thie iellowing fisiee of sigich R (el e a0ning aline-t Z
T : Select all that apply. 1 -
quantitatively when problem solving. @ - = S
: e L | £2 and £6 ) 5.@ o
Depth of Knowledge | DOK1 _ LA A A6 - : =
Mathematical Practice = MP1 £3and £4 Aﬁ
B stand £5

1 point | Students correctly-answer the question. 22 Lines a and b are paraliel and cut by the transversal . Label each

of the 7 unknown angles with the correct angle measure.

22. | This test item requires students to reason abstractly and
quantitatively when problem solving.

Depth of Knowledge DOK1
Mathematical Practice . MP1

2 points Studenis correctly label all 7 of the
_ | angles.
|1 point Students correctly label 5-6 of the 7
angles.

?;-:-iral Review

23. A poster has a triangular image with a base that measure 10 centimeters, and
a height that measures 20 centimeters. What is the area of the poster?

100 cm?

Classify each pair of angles as complementary, supplementary, or neither.
24, neither 95, supplementary 26. complementary

PO <

WEEND |4 TN & 13ptia ]

’ ’
Wmm Fciﬁngmm{we Pythagorean Theorem
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=30 L

| Gok 1¥7 Do this problem to find out.

a. Refer lo the diagram shown,
AR = CR and DR = BR.
Wrile a paragraph proof
to show thal

AR 4+ DR=CR + BR. |
Given: AR = CR and
br=BR

Prove: AR + DR =CR | BR.

Proof: You know thal AR = CRand DR = BR.
AR + DR=CR | DR hy the Addition Property of
Equality, S0, AR + DR = CR | BR by substitution

Two-Column Proofs

A two-columin proof or formal proof contains stotements and reasons
organized in two columns. Once a slatement or conjecture has been
proven, It is called a théarem, and it can be used as a reason Lo justify
statemenls in other proofs.

(R R R e — —“J
2. Write a two-column proof to show that if two 5 =
angles are vertical angles, then they have the 1 ” 3
same measure. -
Given: lines m and n intersect; 21 and £3 are vertical angles
Prove: mA1= mZ3
Statements Reasons
a. lines mand mintersect; Given
A1and /3 are vertical angles.
b. Aand £2 are a linear pair Definition of linear pair
and £3 and 22 are 3 linear
pair.
€. mdtms2 =180 Definition of supplementary
m£3 -+ mL2 =180 angles

d mAimsld=ml3IV msi2 Substitution

e. md=m£3

Subtraction Property of
Equality

(4 = - ’
WWW.Jnoﬁ-;;o. cormn

Segment Notation
AR s vemd o Hag wadurd
of lime seament AR

Linear Pair

& fugae paiv o mushes s o
poiv ol pkbacent angles
Forwmzd oy inbaviacking hues

2. Complete a two-column proof.
& - What information are you given? lines m and n intersect;
Z1and £3 are vertical angles

« What is the relationship between Z1and £2? They are
supplementary angles.

» What is the relationship between £2 and £3? They are
supplementary angles.

» [f two angles are supplementary, what is the sum of
their angle measures? 180°

€Y - ifms1+ ms2 =180° and m£L3 + mZ2 = 180°, what
new equation can be written using substitution?
mZl+ mL2=ms3 + mL2

» What property allows you to subtract mZ2 from each
side? Subtraction Property of Equality
@ * Do you prefer using a paragraph proof or g two-
column proof? Explain. See students’ preferences.
Need Another Example?

Complete the two-column proof to show that if PQ = QS and
QS = ST, then PQ = ST.

P Q

. -

5 T

Given: PO = QS5; QS = 5T
Prove: PO = 5T

) Etatemen’_ts | Heasu!'ls_
a. PQ=05and Q5 = 5T Given
b, PQ)=58T Substitution

Lesson 2 Geometric Proof 381



Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

@ . if some of your students are not ready for

=

Liub'— assignments, use the differentiated activities below.

m @ Roundrobin Have students work in teams of three
to complete Exercises 1 and 2. The first student should fill in
the first blank and explain their answer, then move on to the
second student, and so on. Have them trade their solutions
with another team of students and discuss any differences.

®1.3,56.7

€ @ Pairs Consult Have students work in pairs. Give
them the following information and ask them to create a
paragraph proof or a two-column proof. £1,3,5,6.7

In the figure, two lines intersect to form four angles. If 26 and
28 are supplementary angles, prove that £7 is a right angle.
Have them trade their proofs with another pair of students and
discuss any differences.

ng’ﬂﬁﬁﬁjme Pythagorean Theorem

- Got 7 Do this problem to find out.

b. The stalements for a bwo-column ¥
proof to show that if mZY =mZZ, He—90F ;
then x = 100 are given below. Lt
z

Complete the proof by providing

the reasons.
Statements Reasons

& mIY=miZ, j
miY =2x - 90,  Given £
msL =x+ 10

b, Zx—90=x 410 Substitution

e X—o0—=10 Subtraction Property of Equality
¥ =100 Addition Property of Equality

Guidea practice

1. Use the figure o complete the paragraph prool. Eampe1) C =
Given: mA1 = mA2, Aand £2 are supplementary. :
Prove: #1and £2 are right angles. F
Proof: mZ1 + me2 = 180° since they are supplementary angles. Since 5
mZl = m£2, then mZ1 + m£1= 180" by Substitution _gojying
the eguation gives m21 = 20° sSincemA=ma2, thenml2 is
also 90° . Therefore, £1 and £2 are right angles.
. Refer to the figure above. Complete the two-column proof to show that if
EG=3x—-1ED=2x+4 4, and EG = ED}, thenx = 5. {Example 7
Statements Reasons
a EBEF=3k-1,
ED=2x +4, Given
EG=ED e : A—
b. 3x-1=2x14  Substitution | Rate Yourself! |I
- 1= Subtraction Property of li
R Equaity Il fre you veady bo wove on? ]
d. x=5 Addition Property of Equality Ifswemesecﬁmthmawﬁe; .

o |
@J Building on the Essential Question How is deductive | TR S e I|

reasoning used in algebra and geometry proofs? { I|
Sample answer: You use facts, definitions, and properties '| [
in proofs. | \

PORHITR] YRR G Mg
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Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Mame My Homeswork

h In the figure at the right, two lines intersect to form four angles.
If m£7 = Sx and m£8 = 1x, complete the paragraph proof to show 5.7
thatx = 9. [Exmmple)

Given: Two intersecting lines with m27 = 9% and m£8 = Mx
Prove:x =9
Proof: £7 and £8 form a S8Rt 5n0ie 56 they are

Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1
supplementary .ngles So, mZ7 | ms8 = 180° , by the indicating the lowest level of complexity.
definition of supplementary angles. By substitution,

Exercises
9x 4+ Mx=180.S0,x= 9 by the Division Property
of Equaility. 1-3,8-10 41,12 5-7
2. 2 Construct an Argument Four towns lie on a straight road. Town B Level 3 4 [ ]

Gy Gty Gty iy
A B

is midway between Town & and Town C. Town C is midway belween c D

Town B and Town D. Write a paragraph proof to show Lhe distance from Level 2 ¢

Town A to Town B is the same as the distance from Town C to Town D. (Baenple ) |

Given: B is the midpoint of AC and C is the midpoint of BD. Leverd ? e
Prove: AB = CD.

Proof: By the definition of midpoin, A8 = gcand €  =cp, Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

€ Approaching Level |1-3,5,7,11,12

Therefore, AB = CD by Substitution

3. O Construct an Argument Complete the two-column proof 1o show that
if £Z1and £2 are supplementary and m£1 = m£2, then £1and £2 are

right angles. [Exsmph: 2)
Given: £1and /2 are supplementary; m£1 = ms2
Prove: A1 and /2 are right angles

— 4 o On Level 1,3-5,7,11,12
a. Aland £2are i 'ﬁ? € Beyond Level 4-7.1.12
supplementary;
mLl=ms2
b. mZl+ mZ2 =180" Definition of supplementary angles
€. md 4 mL1=180° Substitution
2(m£1) = 180° Simplify
e. mL1=90° Divizsion Property of Equality
£ mf2=30" mA1= m£2 (Given)

g. Aland £2are right
angles. Definition of right angles

Papnighl B WeSarackin Baiil
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— e

1 Make sense of problems and persevere in

solving them. _ §
2 Reason abstractly and quantitatively. . 5
3 Construct viable arguments and critique the 2-4.7-10

reasoning of others.

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving,
to express their reasoning, and apply mathematics to real-
world situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students describe the differences between a
paragraph proof and a two-column proof. See students’
work.

4. Qt‘.nnm:mt an Argument Complete the lwo-column proofl to
show thal when two parallel lines are cut by a transversal, consecutive
interior angles are supplemenlary.

Given: parallel lines m and n cul by lransversal ¢
Prove: A2 and £3 are supplementary.

Statements Reasons
3. Lines m and n are parallel Given

and cut by transversal t

b. Sland £2 form a straight
angle.

€. mi+4+ ms2 =180
d. mi=ms3 Corresponding /s have equal measures
e. mi3+ms2=180 Substitution

Definition of straight angle .ﬂ

Definition of supplementary angles

f. £2and Z3 are supplementary

Definition of supplementary angles
angles

@ H.O.T. Problems Higher order Thinking |
5. Reason Abstractly Describe the theorem or definition you could use
to find the measure of £2.

Sample answer: Vertical angles have the same measure.

6. “DPersevere with Problems Given
the right triangles shown, use inductive B
reasoning 1o make a conjecture about
the sum of the measures of the two 45"
acule angles of any right triangle.

I mLAFB + mLDFE=90" m mAiCAD=miAFB
u BFdivides ZAFDinhalil W ZCFEis aright angle.

WMJ%M‘FC}:QME Pythagorean Theorem

2 L Or 40O a L5 40"
Sample answer: The sum of the measures of the acute angles of a right
triangle is 90°. So, the acute angles are complementary.
T al!mnn Inductively In the diagram, m£CFE = 90° and i
mLAFE = mACFD. Which of the fellowing conclusions does not i
have to be true? I A

PIHIrE] [HYRE0H 7 MEeW
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9. @ Construct an Argument Refer Lo the figure al the right. Complete

Hame My Homework

8. QCWﬂmmmeﬁgmealmr'r:ghl,.ﬂ.EzDEandCls A B

the midpoint of AE and DB. Complete the proof to show that AC = CB.
Given: AE = DB and C is the midpoint of AE and DB.

Prove: AC = CEB i =
Proof: Since C is the midpoint of AE and DB
AC=CE=JAE and DC = CB = 1 DB by the

definition of midpoint. We are given AE = DB. By the Multiplication
Property of Equality, - AE = DB. So, by substitution _Ac = CB.

the two-column proof lo show if mZ£3 = 2x — 15 and mZ6 = x + 55,
then x = 70.
Given: | || k, transversal £, mZ3 = 2x -~ 15, m£6 =x + 55

Prove: x =70

Statements Reasons
a. || k transversal £ m£3 = 2x - 15, Glivan
ms6=x + 55

Alternate interior angles have the
same measure.

b. ms3=ms6

e Xx-15=x+55 Substitution
¥—15=55 Subtraction Property of Equality
e. x=70 Addition Property of Equality

10. 2 Construct an Argument Refer to the figure at the right. Complete

the wa-column proof 1o show if ZABE and Z#DBC are right angles, then D
mAABD = m/AEBC:

Given: £LABE and £DBC are right angles. g C
Prove: mZABD = mAEBC

Statements Reasons
a. SABF and ADBE.‘ a_re-ﬁ.g-h-t angles. o Given =
b. mZABE =90 and mZDBC = 90 Definition of right angles
. m£ABD + m/DBE = S0 Angle addition

m£DBE + mZEBC =80
d. mZABD + mZDBE = msDBE + mZEBC  Substitution

e. mALABD =mAEBC Subtraction Property of Equality

(4 ’
WWW.Jnoﬁ-;;o. cormn
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Power Up! Test Practice

Exercises 11 and 12 prepare students for more rigorous
thinking needed for assessment.

1. | This test item requires students to reason abstractly and
quantitatively when problem solving.

Depth of Knowledge DOK1
Mathematical Practice @ MP1

1 point : Students correctly answer the guestion.

12. | This test item requires students to support their reasoning or
evaluate the reasoning of others by justifying their response and
constructing arguments.

| Depth of Knowledge  DOK2
Mathematical Practice | MP1

Scoring Rubric
2 points Students correctly identify all 4 steps in
the proof.
1 point Students correctly identify 3 of the 4 steps
| inthe proof.

ijﬂﬁé‘gtgnﬁﬁmhe Pythagorean Theorem

Power Up! Test Practice

1. In the diagram shown, AE intersects DB at C. 4

Determine if each of the following conclusions will
always be true. Select yes or no.

a. mZACD = mZBCE W ves No i 4
b. FACD and ZECD form a linear pair. B vye: Mo
€. £DCE and £ACB are vertical angles. Byes | Mo
d. ZACB and ZBCE are complementary angles. ¥es W No
12. Select the appropriate reason for each statement of the geometric
proaf below.
= Division Property Vertical angles

I Substitution | of Equality | I | ;
| | Alternate interior angles | Corresponding angles
| Given

have egual measures. have equal measures.
Given: twor parallel lines cut by a transversal, \5
mLl=2x, ms3 =94 - “3
Prove: x = 47
217
Proof: 15
Statements Reasons

amil =2 msd ="M | Given

bomAT=ims3 [ Corresponding angles have equal measures.

ca=94 | Substitution

dox =41 | Division Property of Equality

é_piral Review

Refer to the diagram. ldentify each pair of angles as odjocent, vertical,

or neither.

13. ZAand /B adjacent /

4. /A and Z¢ vertical " Aﬂi / - £
15. ZCand £E Deither - E[F > :
16. £Eand /F adjacent ;

|
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Inquiry Lab

Triangles

iﬂ"} WHAT is the relationship among the measures of the e mﬂﬁﬂl
iy sl angles of a triangle? 13

Fahd has a metal bracket that is in the shape of an angle that attaches a
bag to the frame of a bike. The angle of the bracket measures 35°. Fahd
wonders if it will fit into the frame of the bike by the handlebars.

iHandszOn

Triangle means three angles. In this Activity you will explore
how the three angles of a triangle are related.

On a separate piece of paper, draw a triangle like the one
shown below.

I_ﬂ-té?-z { Label the comers 1, 2, and 3. Then tear off each comer.

(Step 3|

Rearrange the tomn pieces so that the corners
all meet at one point. Label the tom pieces

with 1, 2, and 3.

What does each torn comer represent?
an angle of the triangle

The point where these corners meet is the vertex of another
angle. Classify this angle as ocute, right. obtuse, or straight.

Explain. Straight; the angle forms a straight line.

Focus narrowing the scope

Objective Explore the relationship among the angles of a
triangle.

Coherence connecting within and across grades

Now Next
Students explore the relationship Students will find missing angle
among the Elﬂg|£'5 ofa triangie. measures in '|ri;_?|:'||':|!"._-h_:, 3

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 388.

ENGAGE EXPLORE Ly

Launch the La

The activity is intended to be used as a whole-group activity.

Hands DnRctivity BN

€1 @) Think-Pair-Share Have students work in pairs to
complete the Activity. Give students a few minutes to
individually read through each step in the activity and think
about how they would complete each step. Students then
gather in pairs to discuss their responses and progress through
completing each step in the activity. Students can then present
their responses to the questions in Step 3 to the class. 21, 3, 4,
6,7

m @ Pairs Consult Have students work in pairs to alter
the activity so that an obtuse or right triangle is used instead
of an equilateral triangle. Have them note whether the type of
triangle affects the angle that the three corners form. 1.3, 4,
6,78

Inquiry Lab Triangles 387



Encace EXNPLORE EXPLAIN ELABORATE EVALUATE

E Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1.2 3.4 5.6
Level 3 ; [ ]
Level 2
Level1 i ]
f =) Investigate|

@1» @) Rally Coach Have students work in pairs to
complete Exercises 1 and 2. The pair has one piece of paper
and pencil. Student 1 completes the first exercise while
Student 2 watches and listens, coaches and praises. Students
switch roles for the second exercise, @‘L 3,4,6.8

Cll s
€ @) Pairs Check Have students work in pairs to
complete Exercises 3 and 4 and trade their answers with
another pair of students to check their work. @1. 3,56, 78

G Students should be able to answer “WHAT is the
relationship among the measures of the angles of a triangle?”
Check for student understanding and provide quidance, if
needed.

WMJM%;'QHQGMI:E Pythagorean Theorem

Work with a partner. Repeat Steps 1-3 of the Activity on the previous page for
each of the following triangles. Draw or tape your resulfts in the space provided.

1 See students” work. 2

3. SReason Inductively What is the sum of the measures of the angles for each
of your riangles? 180°

Verify your conjecture below by measuring each angle using a protractor.
Exercise t mZ1+ m£2 + mg3= 85"+ 90° + 25° = 180°
Exercise 2: mZ1 4 mZ2 + mZ3 = 140" + 15° + 25° = 180°

4, g-lustif]r Conclusions Refer to the bicycle problem on the previous page. Will
the brackel fit exactly into Fahd's bike? Explain. ~ Neo; 87° + 55" 4
35" = 17T, so the bracket will be too small.

5. Olha Math Tools Find arealworld example of a triangle. Measure the angles
of the triangle. What is the surn of the measures of the angles? Does your answer

support your findings in this Inquiry Lab? Explain, See students’ work.
Answers should be close to 180, but likely not exact. Reasons may
include the triangle was too large to measure accurately or the lines

weren't exactly straight.

6. 6 WHAT is the refationship among the measures of the angles of a
triangle? The sum of the measures of a triangle is 180°.

PORRITRS YRR cH 3 e
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| Got¥ I+7 Do this problem to find out.

b. The measures of the angles of ALMN are in the ratio 2:4:6.
What are the measures of the angles?

Exterior Angles of a Triangle key Concept

Words The measure of an exteriorn Model 4
angle of a tiangle is equal to
the sum of the measures of its
two remote intenor angles. /\1 L
B el
k_s'pnboh m£A + mLB = mLl |

Geometry
3. Use exterior angles to find a missing angle.
'.;‘,1,": ol m « What is the sum of the interior angle measures of g
= triangle? 180°
b L0058 « What kind of angle is angle 4? exterior

« What are the two remote interior angles for angle 47
Z2 and ZLKM

« What is the measure of ZLKM? S0°

@ « What is true about an exterior angle and its two
remote interior angles? The measure of an exterior angle
of a triangle is equal to the sum of the measures of its two
remote interior angles.

» What equation could be used to find the measure of £2?
Sample answer: m£2 + 90 = 135

In addition to its three imterdor angles, a triangle can have an exterior
angle formed by one side of the triangle and the extension of the
adjacent side. Each exterior angle of the triangle has two remote
interior angles that are not adjacent to the exterior angle.

£4 is an exterior angle of the
triangle. Its two remote interior
angles are £2 and £3.

msad =ms2 +mL3

e

3. Suppose mZ4 = 135", Find the K
measure of £2. ,.

Angle 4 is an exterior angle.

tts two remote intertor angles f;/E
are £2 and SLKM.

mL2 4+ mALKM = m.f4
x4 90 =135"
x = 45"
So, the mA2 = 45°.

Wilte this expisabion
insd =&, mSAKM =90, ms4 = 35"
Sublraction Fropeity of Equafity

Somright B Mot Fdumen

(4 ’
WWW.JnoE:]o. cormn

m  Explain another way to find the measure of £2.
Sample answer: Z4 and Z1 form a straight line, which
means that the sum of their angle measures is 180°. 135° +
m£1=180", so m£1= 45°. The total degrees in a triangle
are 180°.45°+ 90" + mZ2 = 180°, so m£2 = 45".

Need Another Example?
Find the value of x in the triangle. 80

Foverily Huak sz 4
| “":ilﬂ-f*i.ﬂm..i-
e process for exteria
ANFIEE S k& Ut 5
‘ WWM.{TM
|
|

tﬂ

mLES =mAl + mL2

mLe=msA 4+ ma3

Lesson 3 Angles of Triangles



Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

& o If some of your students are not ready for

St

Sl 5 assignments, use the differentiated activities below.

m m Team-Pair-Solo Have students complete Exercise 1
in a team of four students, then complete Exercises 2 and 3 in
pairs. Have them complete Exercises 4 and 5 on their own and
then compare answers with their original team. @1, 3,5,6,7

@ @ Pairs Research Have students research or look
for a real-world example of a triangle formed by transversals
crossing parallel lines (a map, for example). Have them explain
how known angle measures can help to find unknown angle
measures in the triangle. @ 1,2,3,4,5,.6,7

Waich Out!

Commeon Error When working with angle ratios, students may
solve for x and leave out calculating the measures of the three
angles. Remind students to multiply x by each of the coefficients
in the original equation to find the measures of each of the
three angles. Then have them find the sum of the angles to
check their work.

WMJ%MgME Pythagorean Theorem

T
*ﬁ“ i | Got BT Do this problem o find out.

. - c. Refer to the figure at the right. K

=4 Suppose mZ5 = 47" Find mZ1. /\
-y
. L Lod

L

1. Find the value of x in the triangle. Eamge) 2. What is the value of x in the sail of the

45 sailboal? Eoempey 90

3. The measures of the angles of ALMN are in the ratio 1:2:5 What are the
measures of the angles?  [Eamps 2)

22.5°% 45°, .57

4. Find the value of x in the tiangle. fEmmpe 3 3

o Rate Yourself!

rey IS | Ave you ready to wove ew’
. Shade the section Hint applies.

5. (E) Building on the Essential Question How can
you find the missing measure of an angle in a
triangle if you know the measure of two of the interior angles?

Sample answer: if you know the measure of two of the
interior angles, you can subtract the sum of those |

angles’ measures from 180 to find the missing

mMeasuUre. —_—

LRI Ry
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HName My Homework

lindependent Practice}

1. The top of a kite is shown below. What is the 2. A popular loy puzzie is shown below. What is
value of X7 ([Exsnple 1) 55 the value of X7 (Exsmple 1) 57

3. The measures of the angles of ARST are in 4. The measures of the angles of AXYZ arein
the ratio 2:4:9. What are the measures of the ratio 3:3:6. Whal are the measures of the

the angles? Eampe 2y 24°, 48°, 108° angles? ([ample2) 45°, 45°, 90°

Find the value of x in each triangle. (Luampl=3)
g 12 g 62 7. 45

8. In AABCthe measure ofangle d is2x |+ 3, the measure of angle B is
dx { 2, and the measure ol angle Cis 2x — 1. What are the measures of

the angles? M£ZA = 47", m£B = 90°, m4C = 4%

1) © Reason Abstractly What is the measure of the third angle of a triangle if
one angle measures 25° and the second angle measures 50°7

105°

Capyrighl 2 Weloinc bl Rzt

(4 14
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Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,16-26 8-12, 27-29 13-15
Level 3 3 °
Level 2 e
Level 1 .} o
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students' needs.

€ Approaching Level |1-7,9, 11,14, 15, 28, 29

«® onlevel '1-7 odd, 8-12, 14, 15, 28, 29
@€» Beyond Level 8-15, 28, 29

Lesson 3 Angles of Triangles 393



1 Make sense of problems and persevere in

solving them. _ g
2 Reason abstractly and quantitatively. . 9
3 Construct viable arguments and critigue the 14,15, 27

reasoning of uthe:s

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Draw a triangle on the board and label the measures of two
of the three angles. Have students describe the steps they
would take to find the missing angle measure.

See studentis’ work.

WMJMFC}:QRM&E Pythagorean Theorem

14.

15.

Find the measures of the angles in each triangle.

120°, 30°, 30" " 90, 60° 30° 12_ 53, 55°, 12*

N L /\

@ H.O.T. Problems Higher order Thinking |

3. " Persevere with Problems Use the figure at the right Lo

infermally prove that an exteror angle of a triangle Is equal Lo
the sum of its two remote interior angles.

Given: AABC; A1is an exterior angle.
Prove: mA1 = m£2 + ms3
Proof: Sample answer: Since £1and £4 form a straight angle ,

mZ1 4 m£4 = 180°. By the Subtraction Property of Equality, m£1=
180 — mZA. Since ABC s a triangle, m£2 4 m£3 + mZ4 = 180. By the
Subtraction Property of Equality, m£2 + mZ3 = 180 — mZ£4. So by
substitution, m£2 4+ m£3 = msl

Qi-"nd the Error Nisreen is finding the measures
of the angles in a triangle that have the ratio 1:3:5.
Circle her mistake and corect iL

Sx — 180

x+3x+5x= 180
(Ex= (80

x =20 x =205
The angles measure 20°, 60°, The angles measure
Zlgd,'ﬁﬂlﬂ o G?-.':'_ﬂ.r
and 100°. oA 5(22 S)ov 12257,

% Justify Conclusions Make a conjecture about the sum of the
interior angies of a quadrilateral. Justify your reasoning.

Sample answer: The sum is 360°. Drawing the diagonal of a quadrilateral

forms two triangles. So, the sum of the interior angles is 2{180"), or 360"

PR [ TN 3 ARk




HName My Homework

Find the value of x in each triangle with the given angle measures.

16. i 18.
|
|
—o, #ETELTIS= (50
e
=30
30
19. 707, 607, x~ S0 20. ¥, 60" 25" 95 21 ¥°,35°, 25" 120

22, The measures of the angles of ADEF are in the ratio 2:4:4. What are the
measures of the angles?

36, 77, 72

23. The measures of the angles of AXYZ are in the atio 4:5:6. What are the
measures of the angles?

48", 60°, 72°

Copy and Solve Find the value of x in each triangle. Show your work on a
separate sheet of paper.

24, e 75 75 70 26. 125
4 165" " 100°
> oy i

27. O Reaszon Inductively Apply what you know aboul angles and
lines to find the values of x and y in the figure at the right

. 50 & r X

’r:

WS B aian

Baeriyel

. (4 ’
WWW.JnoE:]o. cormn
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28.| This test item requires students to analyze and solve complex real-

29.| This test item requires students to reason abstracily and quantitatively

Power Up! Test Practice

Exercises 28 and 29 prepare students for more rigorous
thinking needed when taking assessment.

world problems through the use of mathematical tools and models.

Depth of I{nnwledg.e_ DOK2

| Mathematical Practices | MP1, MP4

Scoring Rubric
2 points Students correctly place all values to
complete the model and find the value of x.

1 point Students correctly place all values to
complete the model OR find the value of x.

Power Up! test Practice |

28. When viewed from the front, the base of an upright fan has
a triangular face with the angle measures shown. Select the
correct values to complete the model that could be used to
find the valie of x.

Loxe |+| 2 -]l a8 |=|. w0 | [
' 2

What is the value of 7 120

2es

29. Which of the following statements are always true about
the relationship between the measures of angles A and B
of the right triangle shown? Select all that apply.

They are equivalent.

They are supplementary. i:
[} They are acute.
B They are complementary.

f when problem solving.

- Depth of Knowledge N DOK1

 Mathematical Practice |MP1
Scoring Rubric

| Vpuit | Students correctly answer the question.

W%jﬁ?ﬂﬁéé}f@ﬂ@%tﬁ Pythagorean Thearem

Spiral Review

30. The street maintenance vehicles for the city of Badr cannot
safely make turns less than 70° Should the proposed site of the new
maintenance garage at the northeast corner of Park and Main be
approved? Explain.
Yes; the two corners at the intersection have measures of 108" and

72", Therefore it is within the safety limit.

31 ZAand £B are complementary, and the measure of £A4 1539, What is
the measure of £87 57

Solve each equation.
32.x+ 72 + 63 + 120 =360 105

33.90 4+ 90 (2x + 4) +[3x — 29 =360 41

gtesnog |p4wasEaN @ udption
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2. Each chamber of a bee honeycomb is a regular hexagon. Find
the measure of an interior angle of a regular hexagon.

[thl 1| Find the sum of the measures of the angles.

= {.':I - 21180 Wiite an equation
S= {5- 2180 heplson o with B
5= (40180 or 720 Sirmspaliy.

The: sum of the measures of the interior angles is 720°.

[Step 2| Divide 720 by 6, the number of interior angles, to find the
measure of one interior angle. So, the measure of one
interior angle of a regular hexagon is 720° < 6 or 1207

| Got 1¥7 Do these problems to find out.
Find the measure of one interior angle in each regular polygon.
Round to the nearest tenth if necessary.
d. octagon e. heptagon £ 20-gon

Exterior Angles of a Polygon

Words I a polygon, the sum of the Model
measures of the cxtorior
angles, one at cach vertex,
is 3607,

Symbols mLl+ mL2 + mE3+ med +
ms5 = 360°

.

et El
)
poe

A, 135"

. 128.6°

B

key Coucept

angle measures is equal to 360°,

. 120"

E

2

.ﬁ L]

& s
=z

o lm

5

o

105 4+ 10 + 105 + 40 = 360°

Regardless of the number of sides in a polygon, the sum of the exterlor

drawings. 360°; 360"

)

2. Find the measure of one interior angle of a regular
polygon.
m » What is o reqular polygon? a polygon with equal side
lengths and equal angle measures

» How many sides are in a hexagon? b

m « What equation can be used to find the sum of the
interior angle measures of a hexagon? §= (6 — 2)180

» What is the sum of the interior angle measures of o
hexagon? 720°

« How con you find the measure of one of the interior
angles of a regular hexagon? Divide 720 by 6.

m « Write an equation that can be used to find the
measure of one angle M of a reqgular polygon with n

sides.
(n—2) - 180
B =
Need Another Example?

A designer is creating a new logo for a bank. The logo consists
of a reqular pentagon surrounded by isosceles triangles. Find
the measure of an interior angle of a regular pentagon. 108°

Lesson 4 Polygons and Angles 399
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Name My Homewnrk

independent Practice)

Find the sum of the interior angle measures of each polygon. |Bsampk 1)
1. pentagon 540° 2. flgon 1620° 'B 13-gon 1980°

e
iy

gt -

4. The soccer ball at the right consists of repeating regular pentagons and
hexagons. Find the measure of one interior angle of a pentagon.

{Exampie 2) 108°

Find the measure of an exterior angle of each regular polygon. (Esumple 3

ﬁdecagan 36 6. 20-gon 18 1. 15-gon 24

A tessellation is a repetitive pattern of polygons that fit together without
overlapping and without gaps between them. For each tessellation, find the
measure of each angle at the circled vertex. Then find the sum of the angles.

90°, 120", 150°; 360" | 80", 90°, 507, 120°% 360°

Find the value of x in each figure.
10. 80 1. 130
- :_
< L
e 3

(4 14
Www.Jnoﬁ-;;o. cormn
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Encace ExrLOrRe EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used for
additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,16-25 8-12, 26-29 13-15
Level 3 " "
Level 2
Level 1 l e
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@ Approaching Level | 1-7,9, 11, 14,15, 28, 29
@ onleve 1-7 odd, 8-12, 14, 15, 28, 29
©® Beyond Level 8-15, 28, 29

Lesson 4 Polygons and Angles 401



Emphasis On Exercise(s)
! LA 12. ﬁmt with Mathematice Refer lo the graphic novel frame below. Find
1 Make sense of problems and persevere in the measures of the two missing angles using properties of quadrilaterals and

: 13
solving them. _ parallel lines. 130° and 28°
3 Construct viable arguments and critique the
) 14,15, 27
reasoning of others.
4 Model with mathematics. 12

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving,
to express their reasoning, and apply mathematics to real-
world situations.

e

ja;} H.O.T. Problems Higher Order Thinking

£
\

ey

e

(n—2180
13. ) Persevere with Problems How many L — =160
sides does a regular polygon have il the (n — 2)180 = 160n Multiplication
measure of an interior angle is 160°7 Justify ]
YOLIT Answer. Property of Equality

180n — 360 = 160n Distributive Property
20n = 360 Properties of Equality

n = 18 Division Property
of Equality

1. aﬂmnn Inductively Il the number of sides of a polygon increases
by 1, whal happens to the sum of the measures of the interior angles?

it increases by 180",

Formative Assessment
Use this activity as a closing formative assessment before

dismissing students from your class.
15. ﬁ!mnn Inductively Jamal drew a reguiar polygon and measured one
of its interior angles. Explain why It is impossible for his angle measure to be 45°.

T ICK ET Regular decagoens have equal angles measuring 144" and regular 11-sided
Out the Roof polygons have angles measuring 147.27", 145° is between these two

Have students explain how to find the sum of the interior values so it cannot be the interior angle measure of a regular polygon.
angles of a polygon when they know the number of sides
of the polygon. See students’ work.

PRI [ 7EN o M

WWMJMFC}:QHQQMHE Pythagorean Theorem



Mame My Homework

Find the sum of the interior angle measures of each polygon.
16. heptagon 190 17. 14-gon 2.160° 18. 24.gon 3,960

==m— 2150
et =7 —2i%0
s=%- |50
= =900
Find the measure of one interior angle in each regular polygon. Round to
the nearest tenth if necessary.
19. nonagon 1407 20. decagon 144° 21. 19-gon 1617 22. 16-gon 157.5°

Find the measure of an exterior angle of each regular polygon.
23. nonagon 30 24. 12-gon 30" 25. 18-gon 20°

26. The surface of the dome of Spaceship Earth in Orlando
conslsts of repeating equilateral triangles as shown.
Find the measure of each angle in each outiined triangle.
Then make a conjecture about the interior angle measures
in equilateral triangles of different sizes.

The measure of each angle in each outlined triangle is
60°. If a triangle is equilateral, the measure of each angle
will be 60" regardless of the size of the triangle.

LT

27. (O Justify Conclusions What is the sum of the interior angles of nonregular
hexagons? Explain your reasoning to a classmate.

Sample answer: The sum of the interior angles will still be 720" because
even though the figures are not regular, they are still hexagons.

oty vt & W Grim-H Bt

(4 ’
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Power Up! Test Practice

Exercises 28 and 29 prepare students for more rigorous
thinking needed when taking assessment.

28. | This test item requires students to analyze and solve complex real-
world problems through the use of mathematical tools and models.

__{Jgpth of Knnwle:_.’lge | _DDK.'E

Mathematical Practices = MP1, MP4

Scoring Rubric
2 points ' Students correctly complete the model
.and find the measure of angle AED.

1 point Students correctly complete the model OR
find the measure of angle AED.

29. | This test item requires students to reason abstractly and
guantitatively when problem solving.

Depth of Knowledge DOK1
Mathematical Practice | MP1
2 points Students correctly answer all four parts of
_ ' the question.
1 point Students correctly answer three of the
. four parts of the question.

WG, R 5 ] Qoo pyragoren Theoren

28. After the first two foids of an origami paper design, the paper is B
shaped like a sguare with two isosceles triangles removed from two i
adjacent comers.

Angles AED and BCD are congruent. Select the correct values 1o
complete the model below to find the measure of angle AED.

L x [ 2 [ 3 [a [o
180 | 360 | 540 | 720

L2 [ = J+[ 2 J[ s }=[ s
What is m£AED? . 135°

29. Fill in each box 1o make each statement lrue.
a. The sum of the interior angle measures of a quadrilateral is 360°
b. The sum of the interior angle measures of aln) hexagon :is 720
c. The sum of the interior angle measures of an octagon is | 1DBD

d. The sum of the interior angle measures of afn) = T1-gon is1620°

is_piraiigvge;u '

Classify each pair of angles as complementary, supplementary, or neither.

30. angle 1: 35° complementary 31, angle 1 62° Neither
arnigie 2; 55° angle 1. 108°
st
= *

Find the value of x in each triangle.
ag; W 3z 2B 24 22

:
=
L)
E
b
%
£
£
g
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Case #2 Follow the Bouncing Ball

€1» @) Rally Coach Have students work in pairs to solve
the problem. Have Student A complete the first step, speaking

out loud, while Student B listens carefully, coaches, and praises.

Mext, have Student B complete the second step while Student
A listens carefully, coaches, and praises. Partners take turns
until they have solved the problem. @1, 2,3,456,7.8

@I ) Pairs Discussion Have students work in pairs to

answer the following extension question. @ 1,2,3,4,5,6,1. 8

Ask:

= How could you solve this problem a different way? Sample
answer: The height of each bounce is % the height of the previous

bounce. | could draw a diagram to show the height of each bounce
after the third bounce.

Need Another Example?
All new showerheads are required to restrict their water flow.

Determine how long it will take Hidaya to use 18 liters of water.

1

| T .
Number of Minutes ¥ 3 4
5

- Number of Liters 23 7

1
5 10

Each minute, she uses 2% liters of water. She will use 18 liters of
water between the 7" and 8" minute.

WWGHE, I £ ] Qoo 2y hagoren Theore

i

T,

—_—— e — ———————— —_———— —————— ——— ————

a7 centmeters 00
shird hounces, the heights Were

18 pentimetens, 12 centimelars. and

\ g contimeters, respectively.

e - =
It:l LEWA e Ty T '..p.||-|| e
ey W no

g E'n".]i"-l ar TAE 5..;?'.“ Lals Foa3T

o 3 centd

| st evs!
IF
i

ﬁ Understand

Read the problem. What are you being asked to find?
| weed vo fws Bfter which bounce will the height of ball be less than 3 centimeters

Underline key words and values. What information do you know?
The vall is dvopped from 27 cembimeters. The fivst bounce is
1B | cewtiveters Wigh, the secomd boumce is 12 cewbimeters Wigh,
and the thivd bounce iz 8  rewbimeters Inigh.
Plan

Choose a problem-solving strategy.
| will uge +Hae look for a pattern

Solve

Use your problem-solving strategy to solve the problem.

shvadreay.

&

Bounce g
Heiaht (cw) i
E

4

¥

3

£

<o mehdghtuimchbuumis';utﬂm previous bounce and will g
be less than 3 centimeters after the sixth bounce g
L]

£

Use information from the problem to check your answer. E
g

Start with the sixth bounce height and work backward using inverse operations.



L I I

o

2

Work with a small group to solve the following cases.

' 4,800°

';-ﬂi,‘m—ﬂ",;," Show your work on a separate piece of paper.

Case #3 Geometry

Right triangles are arranged as shown. The sum of the measures of the angles
in the first figure is 360%.

wWhust 15 Hae Sloe oP Ure wazasures of Hae .*-.h_-_:.f&_"; in Hie BEHW '-'a.:--hu_r._'a_"

-

ysg oY E

srenkedy’

LR FE ATy SR

A'theater has 12 sedts in the f;
22 seats in the third row, and

rstrow, 17 seats in the second row

=0 on.
Mot wavy Seats sire iy bae -
= "h V Fiole! Has w o
47 seats; (5n + 7) seats g
'} — - -
Case 5 Mental Math Tricks e v =1
Study the pattern. 1ixll =1zl
il dotvwa Hae winlplication,
whi-hound Wa THE P 1% IH.Il o 11:311 1
AT S Llae aamSuees o
LTI se Lt P = L2343zl |
e | 1,234,567.654,21 [
i il rJ
Z I
i =
& Case #8 Time
; % Hareb and his friends are going out to bowl, eat dinner, and see a movie.

The movie starts at 840 pM. and they want to arrive 20 minutes before
it starts. They will bowl for one hour and dinner will take 1 hour and

15 minutes. Travel time is 20 minutes to the bowling alley, 45 minutes
to the restaurant. and 10 minutes to the theater

| - L = o | Ll - ¥ il 1 -
A wiret riE siashid Hasy plan 1o }_—1..'_‘.‘,-_, Hawels's 'f-.'\;*'E" }
y = E 5 ol

4:20 p.m, I

(4 ’
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ExPLAIN ELABORATE EVALUATE

Collaborate

Levels of Complexity
The levels of the exercises progress from 110 3, with Level 1
indicating the lowest level of complexity.

Exercises
3.4 5 6
Level 3 H .
Level 2
Level 1 g @

@ @ Roundrobin Have students work in pairs to extend
the pattern in Case 4 to find the number of seats in the fourth
row, fifth row, sixth row, and so on, until they reach the eighth
row. If they are struggling with the number of seats in the nth
row, provide them with the beginning of the expression,
____n+ 7. Have them find the coefficient of n. $1, 2, 3,485,
6,78

€ @) Trade-a-Problem Have students create their own
real-world problem with a patiern. Then have them trade their
problems with each other, solve, and compare solutions. If the
solutions do not agree, students should work together to find
the errors. 91,2,3,4,5,6,7,8

Problem-Solving Investigation Look for a Pattern 407



If students have trouble with Exercises 1-10, they may need
help with the following concepts.

parallel lines and transversals (Lesson 1)

polygons and angles (Lesson 4) | 2.9

Vocabulary Activity

esl! @) Numbered Heads Together Have students
. _ﬁCkL_ . work in groups of 4 to complete Exercise 1. Each
student is assigned a number from 1 to 4. Each student is also
assigned one of the angle relationships, such as corresponding
angles. Students are responsible to ensure that each group
member understands the meaning of their angle relationship.
Students should ask each other for clarification and assistance,
as needed. Call on one numbered student to define their angle
relationship for the class. Then have the groups complete
Exercise 2. 1, 4.6,7

Alternate Strategies

m Have students use highlighters or colored pencils to
identify examples of angle relationships shown on the diagram
in Exercise 1.

@Y Have students write eguations that represent the angle
relationships shown on the diagram in Exercise 1.

WWMJM Fjﬁnmlthe Pythagorean Theorem

Mid:ChapterCheck!

. Mame a pair of angles for each of the following. (Lessor 1) Sample answers: Ta—1d.

Refer to the figure at the right. Find the missing measure
of each angle. {lessons fami 3

10.

a. corresponding angles 2 and &

b. alternate interior angles 3 and 5 3

¢. vertical angles 4and 2 ]
d. alternate exterior angles Tand 7

List two attributes of regular polygons. (L 4)
all of the sides are the same length

all of the angles have the same measure

msy= 80° 4 ms2= 5T

mss = 43 7. ms5s = 137

|8 mrg= 123

A building Is in the shape of a regular polygon with five sides. Whal s the
measure of one of the inlerior angles of the building? (Leson4) 108

Blln Math Tools In the figure, line o is parallel to line b. Which of R

the following are equal to the measure of £T? flesony b 1L, IV m ]
| the supplement of £S5 W

 the complement of ZX < E/Y ~b

Nl the angle adjacent to £7
IV angle corresponding o £R

PIITE] [HYARE0H 3 bW
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Inquiry Léb

Right Triangle Relationships

WHAT is the relationship among the sides of a right g=) mﬁm'
triangle? 1,34

Three square tents al the funfair are situated as shown below.
The backs of the crange tent and the green tent form a right angle. The
back of the blue tent finishes the triangle.

SHands:OnJActivity)

Using grid paper can help o investigate the relationship between the
sides of a right triangle.

| Step 1 | In each figure below, the sides of three sguares form
a righl triangle.
Tricenghe 1 Triamvgle 2 Triamgle 3

:_-S:I:?p-ﬂ_ | Find the area of each square that is attached to the

~ triangle. Record your results in the table below. B B |
The first one is already done for you. Use the figures | |
at the right to help find the area of partial grids. Aregy = .]:GTF frsa = 1ot

ArcaofGreen ArcaofBlue Area of Yoliow

Triangle  square Square Square
| I| 1 2
&
2 1 a 5 /
3 4 4 8

What relationship exists among the areas of the three squares
bordering each triangie? The sum of the areas of the two smaller

KA S Weliwa HI Fdudakin

sguares is equal to the area of the larger sguare.

=f ’
WWW. :qnol;:]o. corm

Focus narrowing the scope

Objective Model the relationship among the sides of a right
triangle.

Coherence connecting within and across grades

Now Next

Students will model the refationship Students will use the Pythagorean

amang the sides of a right triangle. Theorem and its converse to solve
protiems.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 410.

The activity is intended to be used as a whole-group activity.

L]] : ‘3 —.E_ID_ :‘ 3 -E-ﬁ_ﬁ_i ‘— = |

@15 @) Three-Step Interview Have pairs complete the
activity. Upon completion, have Student 1 interview Student 2,
using the table and and guestion in Step 2 as interview
questions. Then Student 1 asks Student 2 any clarification
guestions about the relationship and how Student 2 can verify
the relationship using the values they generated in the table.
D13.4,6,78

D @¥) Pairs Consult Have students work with a partner to
translate their verbal response to the question in Step 2 into an
eqguation. Have them use the letters o, b, and c to represent
the lengths of the sides of the triangle, letting c represent the
length of the longest side. 91,2,4,6,7

Inquiry Lab Right Triangle Relationships 409
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EXPFLORE EXPLAIN ELABORATE EVALUATE

E Teach the Concept

Ask the scaffolded questions for each example to differentiate
instruction.

1. Finda missing length in a right triangle.
@ « Do you need to find the length of ane of the legs or the
hypotenuse? hypotenuse
= What are the lengths of the legs? 9 cm and 12 cm
@ « What equation do we use to model the Pythagorean
Theorem? a*>+ b*=¢?
« Whot value would you substitute for o in the equation? 12
= What value would you substitute for b in the equation? 9

@ = Why can the value of ¢ not be negative? Length must
be positive, so you need to use the positive square root.

« How do we know that our answer is reasonable? Sample
answer: The hypotenuse is the longest side of a right
triangle. Since 15 > 12 > 9, the answer is reasonable.

Need Another Example?

Write an equation you could use to

find the length of the missing side

of the right triangle shown. Then Com
find the missing length. Round to o
the nearest tenth if necessary. 5
1224+ 162=c% 20 cm 16 cm

’ ’
WWM *Cmﬁ’é;— J‘Q'IQEQME Pythagorean Theorem

key Concept > Pythagorean Theorem

Words In a night triangic, the sum ofthe  Model

T ’ squares of the lengths of the legs ¢
- R — is equal to the square of the

length of the hypotenuse.

Symbols o + b7 ="

The Pythagorean Theorem describes the relationship between the
lengths of the legs and the hypotenuse Tor any right triangle.

You can use the Pythagorean Theorem Lo find the length of a side of
a right triangle when you know the other two sides.

e

W =

Write an equation you could use to find the length of the missing
side of each right triangle. Then find the missing length. Round to
the nearest tenth if necessary.

1.

cin i

Right Angle -
in.

The syl 7] indiceres an
wgle with o w2asure oF | gt b= Pythagurean Theorem
A, __J 22 82 =2 Replace o wilh T2 and b with 9

144 + 8l =¢2 Evaluate 127 and 9%

295 = ¢2 Add 81 and 144,
+W 235 =¢ Definilion of sgimne mool

c=15u0r—15 Sirmplify.

The equation has two solulions, 15 and —15. However, the length
of a side must be positive. So, the hypotenuse is 15 centimelers
long.

Chece o + b2 =¢2
12? p g2 L1952
144 | 81 % 225
225 =235 ¢

= tusdeg

VOIS P
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Gerpigh: & WaSam-Hi Fouavien

Name My Homoweork

Write an equation you could use to find the length of the missing side of
each right triangle. Then find the missing length. Round to the nearest
tenth if necessary. (Eemples tand 2

1 52+ 122=c%13¢em. 9 0% + 5P =60%316m 3 82+ p*=18%161m

51
cin. :1 ﬁ
5in. oyd
60 yd
12 m.

Il

et

Determine whether each triangle with sides of given lengths is a right triangle.

Justify your answer. [Example 3

4. 28 m, 195 m, 197 m
yes; 287 4 1952 = 1977

rm

£ 30 em, 122 em, 125 em
no; 3072 + 1227 # 1252

365 mi

6. Calculate the length of the diagonal of the rectangle.

about 735 km |

Write an equation you could use to find the length of the missing side
of each right triangle. Then find the missing length. Round to the nearest

tenth if necessary.
ﬂ‘uzdﬂm;bz 55 m
482 4552 =c%, 73 m

' B.o=23cm:b=18cm
232 4 182 =¢2;29.2cm

(4 14
Www.Jnoﬁ-;;o. cormn

9. b=5%SImc=123m
a2+ 52 =123 12 m

Encace ExpLORe EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-6,15-22 7-10, 23-25 1-14
Level 3 : s
Level 2
Level 1 ; -]
Suggested Assignments

You can use the table below to select appropriate exercises for
your students’ needs.

@ Approaching Level | 1-5,7,9,12-14, 24, 25

€® onlevel 1-5 odd, 6-10, 12-14, 24, 25

@©® Beyond Level 6-14, 24,25

Lesson 5 The Pythagorean Theorem 415
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Hame My Homewnrk

Write an equation you could use to find the length of the missing side of each
right triangle. Then find the missing length. Round to the nearest tenth if

necessary.

10cm 30 imisi

71 cht

#—-:ﬂ*-‘"*-'r Tem B0 mm
2 w0

Iyl 2
7294129 =2
05 =
i S
45 = ¢

Shwce lewgbh comnok e
negative, Hhe length of side
g A5 matey

Copy and Solve Determine whether each triangle is a right triangle. Justify
your answer. Show your work on a separate piece of paper.

18. 24 m, 143 m, ¥5m 19. 135 cm, 140 cm, 175 cm
yes; 247 | 1432 = 1452 no; 1357 4 1402 £ 1752

20. 56 m, 65 m, 16m 2. 44 cm, 70 em, 55 cm
no; 562 4 167 £ 652 no; 442 4 552 + 702

22. Ariangle is formed by three towns, as shown on the map.
Is this triangle a right triangle? Explain. s
no; 127 4 242 & 292

23. @ Construct an Argument Expiain to a classmale why you can use any
two sides of a right triangle to find the third side. Sample answer: If you know
the lengths of two sides of a right triangle, you can substitute the values in

the Pythagorean Theorem and find the missing side.

Eapivlgtl B e ol it

(4 ’
WWW.JnoE:]o. cormn

Extra Practice

15272 +3CE = L 45 meter 16. @ + 10 =154 1.2 em g, 30° + b? = 80% 74.2 mm

Lesson 5 The Pythagorean Theorem 417



Power Up! Test Practice

Exercises 24 and 25 prepare students for more rigorous
thinking needed when taking assessment.

Power UP! Test Practice

24. The base of a 3.90-meter ladder stands 1.50 meters from a house.
24. | This test item requires students to support their reasoning or Sketch a drawing to model this situation.
evaluate the reasoning of others by justifying their response and

| constructing arguments.

How many meters up the side of the house does the ladder reach? Shm i

Explain how drawing the picture helped you solve the problem:
| Deptnof Knowledge: | DORS - -

Mathematical Practices | MP1, MP3, MP4, MP5 3.60 m; Sample answer: Drawing and labeling the

ScoringRubdc Theorum o sove the probles,

Theorem to solve the problem.
2 points Students correctly model the situation, find
the height of the ladder and explain their 25. Which of the following lengths represent the sides of a right triangle?
1 point Students correctly model the situation OR 9 cm, 12 cm, 16 cm

find the height of the ladder and explain

B scm15cm,17cm

| their response. 10 cm, 24 cm, 28 cm

B 6 om, 8 cm, 10 cm

25. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.

| Depth of Knowledge | DOKI
Mathematical Practices | MP1, MP2, MP&

Spiral Review

Simplify each expression.

26. 102 + 142 = 296 28.202 - 2= M

E point | Students correctly answer the question.

29, The area of each sguare is 16 sguare units. Find the perimeter of
the figure shown.

64 units

Find each square root. Round to the nearest tenth.
30. 200 = 144 31 a5 = 6.7

32,4126 = N2

Pl R ERE R e Tl T e

W ﬁlﬁﬁ&j&g&@%e Pythagorean Theorem
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Encace EXPLORE EXPLAIN ELABORATE EVALUATE

E Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-3 4-6 1.8
Level 3 o s
Level 2
=

Cehapornie
5 € €@ Teammates Consult Continue the groupings
from Activity 1. After researching the Egyptian technigue in
Exercise 1, have students work in their small groups to
demonstrate the procedure. Give groups ropes of different
lengths with knots aiready tied. Have students trace their

triangle on paper or on the board. ©1,4.5

Investigate]

@ @ Teammates Consult Using the same activity
above, give the groups ropes of different lengths that do not
have any knots. Have students tie equally spaced knots and
trace their triangle on paper or on the board. ($1,4,5

WWMJME’C}'QHQG%E* Pythagorean Theorem

(_E'I‘Ep & | Since the area of each of the two composite figures you created is
{o + b the areas are equal. Use the space provided to draw each
figure from Step 2 and Step 3. Place an equal sign between the two
figures to show the two areas are equal.

I
I
- =

Iﬁnp 5| Remove the triangles from each side. Use the space provided to
draw the remaining figures.

b

What property justifies removing the triangles from each side of
the equation? Subtraction Property of Equality
Write an algebraic equation thal represents the relationship

between the figures shown in Step 5. a? + b2 =¢?
Summarize the relationship among the sides of a right triangle

measuring o units, b units, and c units.
Sample answer: The sum of the squares of the two smaller sides

is egual to the square of the largest side.

1. Alegend states thal the ancient Egyptians could r,";..”: -
create a right thangle by using a knotted rope. =
Research this on the Internel. Describe their
technique in the space provided and draw a
diagram to illustrate the technigque:

Sample answer: The Egyptians tied 12 knots in a rope that were equally
spaced. They then laid it out 50 one side had 3 units, another side had
4 units and the third side had 5 units. This made a right triangle.

POIHINE] [HYEEcH o i
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The converse of the Pythagorean Theoram stales if a triangle has side lengths,
a, b. and c units such that & + 12 = &, then the triangle is a right triangle. In this
Activity, you will prove the converse of Lhe Pythagorean Theorem by using a
bvo-column proof.

Given: AABC such thate® + b? = ¢*.
Prove: AABC is a right trfangle.
Complete the proof with the correct reasons justifying each statement.

Statements

Draw a right triangle DEF so that
DE is a units long and DF is b units

long. Label FE as d.

Write an equation that describes
the relationship between the side
lengths of ADEF. State the
theorem that alfows you 1o make
that stalemenL

@ ¢ B2 =c2

o2+ B2 =2 ande? + B2 = &,
then o? = 2.

a2 =2 thend =c.

Ifd = c, then FE = AB.

IfAC = FD, CB = DE, and AB = FE,
the two triangles are the same
shape and size.

mLC =mLh

ZC s a nght angle.

MABC is a right riangfe

A

]

C a B

Reasons
F
h
1
o L] E
a® 4 b = &; Pythagorean
Theorem

Given
Substitute ¢? for @ 4 b? in the
second equation.

Definition of square root

Definition of equal segments

If three sides of a Uiangle are the
same length as the corresponding
sides of another triangie, the triangles
are the same shape and size.
Corresponding parts of the

triangles with the same size and
shape have the same measures.

Definition of right angle

Definition of right triangle

So, if a triangle has side lengths, o, b, and ¢ unils such that a? + b2 =2,
then the [rianle isa r' l triang e_

(4 ’
WWW.Jnoﬁ-;;o. cormn

partner to complete the activity. For each step, give studenis
about 10-20 seconds to think through how they would
provide a reason for each step. Then have them share their
responses with their partner, asking for support and
clarification if needed from their partner, or you. You may wish
to provide students with numerical measurements for the side
lengths of the triangle instead of variable measurements, if
students are struggling with the algebraic manipulation.
©1,2,3,4,5,6,7

€ @) Popcorn Share Have students work in small groups
to complete Activity 2. Have each student be responsible for
providing the reason for each step. Have students take turns
providing the reasons. When it is their turn to provide a reason,
have that student stand up, verbally give the reason, and then
expliain the reason in their own words. ﬁﬁ, 2,3,456,7

Inquiry Lab Proofs About the Pythagorean Theorem 421
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Comrgin 8 WeRa-HIl Fdyarsen

L 4 How far up the tree is the cat?

Name My Homowork

Write an equation that can be used to answer the question. Then solve.
Round to the nearest tenth if necessary. |Bamples 1200 2)

2. How deep is the water?

L]
sty &

bm

15m
152 4+ =37534m

4+ =15%13Tm

Find the missing measure in each figure below. Round to the nearest tenth
if necessary. (fample 3

c »."?. M7 cm a _".". 15 m

nom A |
T Il'. X Cm I
o 1

4 .95_ iy

5. Refer to the map of the Scout's Camp at the right
Round your answers to the nearest tenth.

a. How far is It from Khaled's cabin to Husam's cabin? 20 m

b. A camperin Fahd's cabin wants to visit a friend in
Mohammad's cabin. How much farther is it if he walks to the

Camping Hall first? 24.7 m

6. 2 Justify Conclusions Ibrahim is buying a 165-centimeter-long fishing rod for his
father. He wants to put it in a box so that his dad will not be able to guess what is in the box. The box
he wants to use i5 120 centimeters long and 120 centimeters wide. Wil the pole fit in the box? Justify
YOUr reasoning.

yes; Sample answer: The corner of the box is a right angle. Find the length of
the dizgonal using the Pythagorean Theorem. 1202 4 1202 = 28,800, v 28 = 170.

Since the fishing rod is 165 centimeters long, it will fit diagonaily in the box.

(4 14
WWW.Jnoﬁ-;;o. cormn

Encace ExPLOrR:E EXPLAIN ELABORATE EVALUATE

Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-4.12,13 5-7,14-19 8-1
Level 3 : o
Level 2
Level 1 ' ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

€ Approaching Level |1-5,7-9, 11, 18,19

«® onLevel
€® Beyond Level

1-5 odd, 6-9, 11, 18,19
5-11,18,19

Common Error Students may substitute the side lengths of
the triangle for any variable and then solve. Remind them that
the variables o and b must be legs of the triangle and ¢ must
be the hypotenuse.

Lesson 6 Use the Pythagorean Theorem 427
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Hame - = = — My Homework —

Extra Practice

12. Write an equation to find how far the bird is from the boy. J
Then solve the equation. Round to the nearest tenth.
1T+ 2 =5 T8 wm
a=T70,0= 20, omd c=x oy bes
Hﬂq:u* 10+ 200 =
) 4700 + 400 =2 ! #m
5300 = |
V5300 = 2
Tif®x
13. A hat is in the shape of a cone with dimensions shown. Zham

Find the height of the hat. Round to the nearest tenth, 22-5 centimeters

1075 cm
4. Mazen wanis to go from his house to his 15. Suppose three towns form a right triangle.
grandmother's house. How much distance s What is the distance between the two towns
saved if he takes Main Street instead of that form the hypotenuse?
?
Market and Exchange? I 105 mi
2 blocks

Mazen's ﬁ;‘t‘p& Market Strest
hicusze ' r—-.- 2 bloicks
= ;

Exchange Street

© Persevere with Problems Find the missing measure in each figure below.
Round to the nearest tenth if necessary.

16. X mm 13.9 mm 17.

Toim.

Cogmyrighe © Medmwl] Fouansen

(4 ’
WWW.JnoE-;]o. cormn
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Exercises 18 and 19 prepare students for more rigorous
thinking needed when taking assessment.

18. | This test item requires students to explain and apply mathematical ‘
concepts and solve problems with precision, while making use of
structure. |

Depth of Knowledge DOK2 |
Mathematical Practices = MP1, MP7 .

2 points Students correctly label the diagram and |
____ |tedlepermess, 000000 |
| 1point Students correctly label the diagram OR
find the perimeter.

19. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
| structure.

' Depth of Knowledge DOK1 ‘
Mathematical Practice = MP1 |

1 point Students correctly answer the question. |

WWMJM g:QMhE Pythagorean Theorem

power Up! Test Practice |

18. Suhaila designed a decorative glass window in the shape of a kite. Select the
corect measures to label the dimensions of the window.

What is the perimeter of the window?
168 cm

19. Ayoub is building the model bridge shown.
How long must he cut the piece of wood for
ane of the verlical support beams,
represented by x?

| 25cm

i Spiral Review

20. Determine whether a tiangle with sides 20 centimeters, 48 centimeters, and
52 centimeters long is a right tiangle. Justify your answer.

yes; 207 4 482 =522

Estimate each of the following to the nearest whole number. Justify your

reasoning.

2n\39=F6 22, /146 ~ —12 23. V30 = 3
62 = 36 and 72 = 49, —{12%) = —144 and | 3*=27and 4° = 64. Since
since 39 is closer to 36 —{13%) = —169. Since 30 is closer to 27 than
than 49, /39 = 6. ~146 is closer to —144 64, V30 = 3.

than —169, —/146 = —12.

S miideg

dpDE AR
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Name My Homoveork

Graph each pair of ordered pairs. Then find the distance between the
points. Round to the nearest tenth if necessary. ([Eemple 1

1. (4,5),(2, 2) 3.6 units 2. (~3,4), (1, 3) 41 units

B (25 -1),(-35, -5

4. A ferry sets sail from an island located at (4, 12) on a map. Its
destination is Ferry Landing B at (&, 2). How far will the ferry travel if each

unit on the grid is 0.5 kilometer? Eampey about 51 km

Use the Distance Formula to find the distance between each pair of points.
Round to the nearest tenth if necessary. (Eampie3)

£ c-5. -3).0(-4, -3 6. Y[351,2(-4,25)

72 units
: T - \ — e ;
: #,5) - =5, |
| | L qqqqqq g
[ § | a3 o
| -l--'-l--‘" L [E" “
. 2,2 ¥ s /'
s i o x ]
. = - i
| L]
3
(=25 ~5
L L
e\
.

1 31
2 ey 2).1(-63.75)

1.4 units 7.6 units 15.9 units

8. Chicago, llinois, has a longitude of 88°W and a latitude of 42°N.

Indianapolis, Indiana, is located at 86°W and 40°N. At this longitude/latitude,
each degree is about 85 kilometers. Find the distance between Chicago and

Indianapofis. about 240 km

(4 ’
Www.Jnoﬁ-;;o. cormn

ENGAGE EXpLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-7,13-19 8,9,20. 21 10-12
Level 3 . °
Level 2
Level 1 % @
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students' needs.

@ Approaching Level | 1-7, 9,10, 12, 20, 21

«® onLevel

'1-7 odd, 8-10, 12, 20, 21
€» Beyond Level

8-12,20, X

Lesson 7 Distance on the Coordinate Plane 435
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Mame - — My Homework

Graph each pair of ordered pairs. Then find the distance between the points.
Round to the nearest tenth if necessary.

13. (6, 2), (1, 0) 54 uwits 14, (—5, 1), {2, 4) 7-6 units 15. (4, —2.3), (-1, -63)
6.4 units

¥ ¥

(.4

1'.~;-="-"" 4
ety |

i s

1

I

1

' | o
i

-

(4. -23)

el ™ T - ]

20 1.2 % 4 K EX

PET R e

a=2.bv=5
al+plt=
st
4ris=2
29=c2
#21=V2

e

16. O Use Math Tools On a map, Al Jabar is located at (3, 2.5), and Dhaman Is
located at (8.5, 14.5). Each unit on the map equals 26.4 kilometers. What s the

approximate distance between the cties?

about 348.5 km

Use the Distance Formula to find the distance between each pair of points.

Round to the nearest tenth if necessary.

7. WL 7), X(—2, —4) 8. G[=625, 5), H[-3.75,2) 9. P{ 9%, ?—;] {4, 5)
11.4 units 3.9 units 13.6 units

Gomyright O Medamw ] Fduygasen

(4 ’
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Power UP! Test Practice

Exercises 20 and 21 prepare students for more rigorous powef UP! Test Practice
thinking needed when taking assessment.

20. Mr. Mansour is using a coordinate plane to design a treasure | 4 by
20. | This test item requires students to analyze and solve complex real- hunt for his students. The hunt begins at the flagpole. Clise 1
world problems through the use of mathematical tools and models. The first clue is hidden 5 units niorth of the flagpole. The .
| S e i e i e == second clue is located 6 units east of the flagpole. Clue 2
 Depthof Knowledge | DOK3 . says that Clue 3 is located 5 units south of the flagpole. — 2
| Mathematical Practices | MP1, MP4, MP5 Plot the locations of the flagpole and the 3 clues on the e
= 1 c 4 % with straight lines.
A u“_ldfm EOTEE:“W{‘:':: ﬂ:h ;D"',:Eﬂ ;’ od Each unit represents 15 meters. What is the shortest combined
AR S e 4 o distance along the path from the flagpole to Clue 1to Clue 2
. distance. to Clue 3? Round to the nearest foot if necessary.
1 point Stu_denlﬁ mrr_ectky plot and connect the 310
points, but fail to find the shortest
combined distance OR students incorrectly 2, Twes cars leave a house in Al Hadra. The first car travels EEEEEE A=P™
plot points but draw lines and find a 8 kilometers north and then 6 kilometers east. The second car travels |5 'ﬁ'rﬁ
distance based on the incorrect points. 12 kilometers south and then 9 kilometers west. Determing if each T Eﬁ" -
statement is true or false. | !:I =il B
i _ _ . The first car is 10 kilometers from Al Hadra. BT False [@ | b '
21. | This test item requires students to reason abstractly and et e o el v R e o Bl e e e
B : b. The second car is 15 kilometers from Al Hadra. [l True False T T T TN T T
quantitatively when problem solving. . i~
= T c. The cars are 35 kilometers apart. L True W Falte |t w5 -
Depth of Knowledge DOK1 . = o
Mathematical Practices | MP1, MP2, MP5 e B
1 point Students correctly answer each part of the
question. —_——————
Spiral Review

Graph each set of points on the coordinate plane. Then connect the points and
identify the figure drawn. 653

22. X(-1, ~2), Y1, 2), Z3, -2) 23. A{0, 0), B(-3, 4), C[3, 4), D3, 0)
— . il 1
1
k|
2 1§
1
—4-3-2 TR o
X ]
5
- ! ;
| 3
isosceles triangle E

WWMJ%MF(}:QRME Pythagorean Theorem
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I Vocabulary Check

= @@ Rally Coach Have students work in pairs to

ﬂ---_?-_ complete the Vocabulary Check. Have Student A

j r P 4 e o BTR A if {
Chaptef Eeul ew _ complete the first exercise, speaking out loud, while Student B
* listens carefully, coaches, and praises. Next have Student B
— complete the second exercise while Student A listens carefully,
Vocabulary Check IF coaches, and praises. Partners take turns until they have
I completed the Vocabulary Check. D1, 6

Fill in the blank with the correct vocabulary term.

Alternate Strategy

1. A line that intersects two or more lines is . 6. Interior angles that lie on opposite sides
il _ of the transversal are called ALY LA To help students, you may wish to give them a
alternate interior angles vocabulary list from which they can choose their answers.
Corresponding angles i F i P i
3. SN— ke e are those 5 oo Hiventhat aretiliie Sams plsna A vocabulary list for this activity would include the following
angles that are in the same posilion on the i terms
I . [ and do not intersect are called :
two lines in refation to the transversal. i .
paraliel fines _ = alternate interior angles (Lesson 1)
Deductive reasoni "
3. e uses facts, - ) « corresponding angles (Lesson 1)
rules, definitions, or laws 1o make g. Inductive reasoning is the process i _
conjectures from given situations. making a conjecture after obseving several » deductive reasoning (Lesson 2}
' examples,

4. A stalement or conjecture that has been = hypotenuse (Lesson 3)
proven and can be used as a reason o

| AypoiuG [ i = nductive reasonin 5500
justify statements in other proofs is called 2. he is the side gL 7

opposite the right angle in a right riangle. » parallel lines (Lesson 1)

a theorem : . .
10. A polygon that is equ;]aIEral (all sides the + Pythagorean Theorem (Lesson 3)
& The Pythagorean Theorem —_——_ same length) and equiangular (all angles
= have Lhe same measure) is called a .
the relationship between the lengths of ) 4 reguiar polygon {Lasson 4)
the legs and the hypotenuse of any right | regular polygon s « theorem (Lesson 3)

triangle.
angle = transversal (Lessond)

Capynghl & MeSachl Rzt
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Key Concept Check
@ A completed Foldable for this chapter

should include a review of the Pythagorean Theorem and the
Distance Formula.

If you choose not to use this Foldable, have students write a
brief review of the Key Concepts found throughout the chapter
and give an example of each.

Ideas for Use

@ Have students work in pairs to discuss their Foldables.
Have them practice speaking out loud in a collaborative setting
by sharing how they have completed their Foldable thus far
and how they could finish it. Have each student complete their
Foldable and trade with their partner to discuss any similarities
and differences. 1,4

Got It?

If students have trouble with Exercises 1-4, they may need
help with the following conceptis).

-

 comcept T

identifying angle relationships (Lesson i) _ 1-4

WWMJM %f'ﬁngﬁmﬂhe Pythagorean Theorem

Key Concept Check

Use Your

Use your Foldable to help review the chapter,

Tampw v
-2

Tope bowd
-+

Got it?

Use the figure at the right. Circle the correct word to complete
each sentence.

1. Angles 2 and 6 are examples nf{vemcatngies_

2. Angles 1and 8 are examples of alternate {inlerimngles.

3. The angle that is corresponding Lo angle 8 is angle {3

4. If lines mand n are parallel, then angles 3 anﬁ@]
have egual measures.

ORIrEg [ HEEcH 3 M
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Power Up! performance Task

Under Construction

The Transport Autharity plans to build a highway through the city. The proposed highway
will intersect Road A and Road B. Road A runs easl to wesl, and Road B runs north lo
south so the two streets are perpendicular. The city created a proposal for a construction
company as shown below.

«  [he distanoe on Roed B from Road A 1o the highway will be five kilomebers.
+ The propesed highway will make 2 32-degree anghe with Roasd A
+ The distance on Rosd A from Road B 1o the highway will be 7.7 klomelers,

Write your answers on another piece of paper. Show all your work to
receive full credit.

Part A

Draw a map thal represents the proposed plan. Label the given Information on
the map. Whal Is the measure of the angle that is between Road B and the
proposed highway? Explain your answer.

Part B
What will be the length of the section of the highway from Road A to Road B?
Round your answer to Lhe nearest tenth of a kilometer.

Part C

Mr. Ali currently drives the Road B and Road A route five days a week, to and
from work. Il he gets 40 kilometers to 4 liters of gasoline, how many liters will ha
save every week when the highway s completed? Round o the nearesl lenth.

Part D

Road C runs parallel lo Road A and also intersects the highway. The city requires
the construction company lo pul a traffic signal if the intersection forms an angle
of more 150°. Does the construction company have to pul a signal? Explain your

reasoning.

(4 ’
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Power Up! Performance Task

This Performance-Based Assessment requires students to
solve multi-step problems through abstract reasoning,
precision, and perseverance. This practice scenario can be
used to help students prepare for the thinking skills that will be
used during assessment.

A complete scoring rubric with answers to the Exercises can
be found on page PT1.
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@ Answering the Essential Question
Before answering the Essential Question, have students review

their answers to the Building on the Essential Question
exercises found in each lesson of the chapter.

« How are the measures of angles related when parallel lines
are cut by a transversal? (p 374)

» How is deductive reasoning used in algebra and geometry
proofs? (p.382)

» How can you find the missing measure of an angle ina
triangle if you know the measure of two of the interior
angles? (p.392)

« How can | find the sum of the interior angle measurse of a
polygon? (p. 400)

« What is the relationship among the legs and the
hypotenuse of a right triangle? (p 414

« How do you solve a right triangle? (p. 426)
= How can you use the Pythagorean Theorem to find the

distance between two points on the coordinate plane?
(p. 434)

Ideas for Use
1 Think-Pair-Share Have students work in pairs. Pose

=
M the Essential Question. Give students about
one minute to think about how they could complete the
graphic organizer. Then have them share their responses with

their classmate before they complete the graphic organizer.

S16

Track Your Progress

Return to the beginning of the chapter to review the objectives
that it addressed. Students should see that their knowledge of
the key ideas has increased now that they have completed this
chapter.

WWMJM g}'ﬁnﬁ@mm Pythagorean Theorem

Reflect

| Answering the Essential Question

Use what you learned about triangles and the Pythagorean Theorem to
complete the graphic organizer. List three ways you used algebra in this
chapter. Draw a model to represent each way.

Sample answers are given. See students” work for models.

B B o e SN e P -«-r-"-"""l
Find the missing value ina |
triangle.

gt
HOW can algebraic concepts be

applied to geometry?

S Wﬁw-ﬁ‘\ﬂéﬂm_ P

Find the measure of an

exterior angle in a regular
hexagon.

(P e i A o i, e

Use the Pythagorean
Theorem to find the length of

@. Answer the Essential Question. HOW can algebraic concepts be applied

lo geometry?
See students’ work.
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Chapter/6]

=% Essential
=5 Question
HOW can we best show or
describe the change in
position of a figure?

) Mathematical Practices
12,345 7.8

ca Math in the

Nature Line symmeiny ocours
frequently in nature. A figure
has line syrmmetry when a line
can be drawn so that one halt
of the figure is a miror image
of the other other half.

On the figure below, draw the
line of symmetry.

xf)
7N

Use the Foldable
% mmu.ghmlt 'lhis EMP"H
e

to help you learn about
transtormations.

; Cut out the Foldable from Place your Foldabje ¢
the end of the book. the end of the chapter.

-70. CO?t

Focus narrowing the scope

This chapter focuses on content from the Geometry (G)
domain.

Coherence connecting within and across grades

Next

= .
hroviniic
rFiev: r-.._J UusS

Now

Students study the
effects of various types
of transformations.

Rigor pursuing concepts, fluency, and applications

The Levels of Complexity charts located throughout this
chapter indicate how the exercises progress from conceptusl
understanding and procedural skills and fluency, to application
and critical thinking.

- Launch the Chapter

@ Math in the Real World

MNature Kemind students that a line of symmetry will always go
through the center of an object.

445
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Vocabulary Activity
@ As you proceed through the chapter, introduce each
vocabulary term using the following routine. Ask the students
to say each term aloud after you say it.

Define: A transformation is an operation that places an
original figure, the preimage, onto a new figure, the image.

Example:

Ask:
« What type of transformation is shown agbove? translation

Review Vocabulary
@ Have students read the Review Vocabulary section.

Students should be able to graph ordered pairs in all four
quadrants of the coordinate plane.

Remind students that the signs of the coordinates in an
ordered pair indicate in which quadrant the point is located.
(+, +) Quadrant |

{(—, +) Quadrant I

(—., —) Quadrant Il

{(+, —) Quadrant IV

Wit Jasdis fo-con.

_

Review Vocabulary

The Coordinate Plane The x- and y-axes divide the coordinate plane into four regions
called guadrants. Label the axes and the guadrants on the coordinate plane shown.

'm [ }Y

i_l-l ]

-

Quadrilateral ABCD has vertices A1, 1), B(3, 5), C(4, 7), and D{2, 6).

1. In what quadrant is ABCD located? |

2. Suppose you multiplied the coordinates of ABCD by i In what guadrant would the

new figure be located? !

3. Suppose the x»-coordinates in ABCD are muitiplied by —1. In what quadrant would

the new figure be located? i

4. Suppose you switched the x- and y-coordinates from Exercise 3. In what guadrant

would the new figure be located? v

|
4
|
|
. ?.— x -
B
| |1

+




What'Do Vou Already Know?

In this activity students assess their prior knowledge by
determining whether they agree or disagree with each
statement about concepts in this chapter.

* You may want to add a third option of | don’t know” for
those students who do not have any prior knowledge of the
content of the statement.

« After completing the chapter, have students return to this
page and see if any of their responses would change now

When translating a figure, every point is moved that they have finished the chapter.
the same distance.

Hancahch statémant. Dacids Wi i A or (o). a
checkmark in the appropriate column and then justify your reasoning. See students' work.

All figures have at least one line of symmetry.

When Will You'Use This?

A reflection is a fiip of a figure over a line of
reflection.

Activity
Students may not realize how much they already know about
transformations. This activity shows the real-world connection

When a figure is dilated by a scale factor less with transformations.
than 1, the dilated figure is larger than the
ariginal figure...

— e

When' Will You Use This?

Figures that have undergone a dilation are not

Rotations change a figure's orientation. i
congruent. l

'Here is an example of how transformations are used in the real
world.

Activity How do you leamn a series of moves in an exercise regime?
Describe an exercise that you like to do. How did you learn it? Was it
easy to leam?

See students' work.
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Are'You Ready?

Use this page to determine if students have skills that are
needed for the chapter.

 Quick Review
Students with strong math backgrounds may opt to go directly
to the Quick Check.

Example 1
Two vertices of a rectangle are X3, 2) and
K{1, 2). The length of the rectangle is 4 units.

Graph the rectangle and label the other two
vertices.

e ...: l m
1 Graph on the coordinate plane.

2 | Add integers.

o

B
5r )
&
54—
4
By
2
1
a

13 3 45§ 7 8K

" Quick Check
If students have difficulty with the exercises, present an
additional example to clarify any misconceptions.

Exercises 1-3

Two vertices of a rectangle are A{—2, 4) and B(3, 4). The height

of the rectangle is 3 units. Graph the rectangle and label the Coordinste Plane Graph each figure and label the missing vertices. Sample answers: 1and 2
other two vertices. See Answer Appendix. 1. rectangle with vertices: 2. triangle with vertices: 3. square with vertices:
Exercises 4—11 B{-3,3). C[~3, 0); side =2, =), M2, —4); G(5, 0), H{0, 5); side

lengthi: & units height: 4 units lengths: & units
I': I 4 r { 4 - 1 i { i . { b
Track Your Progress O v 5 o O
Prior to beginning this chapter, have your students rate their : - O S '
knowledge of the objectives it addresses. At the end of the
chapter, you will be reminded to have your students return to

these pages to rate their knowledge again. They should see
that their knowledge of the key ideas has increased.

Find 12 + (—4). 8

4, -5 43=—"2 |5 74 (-9)= —2 6. -4 (-9="18 i1-2+3=5

t' -B4(-6="M" |8 04(-g="H 0. -G+ 2=—6 n34(-n=2

Wi, Jed s fo-com.
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Work with a partner. Use a ruler to draw the image when each
figure is moved as directed.

1. 1centimeter down and 2 centimeters to the eft | 2. 2 centimeters up and 2 centimeters to the right

Draw the image when each figure is flipped over line £.
; 4, 4
; /5
£

Draw the image when each pentagon is turned until AB passes through C.
5. !5 6. B

D

1. Refer to Exercises 1-86.
a. For which exercises, if any, did the size of the original figure change?

none

b. For which exercises, if any, did the shape of the original figure change?

none

c. For which exercises, if any, did the orientation of the original figure change?
Exercises 3, 4, and 5

ety ] & W Qe Bl iion

(4 14
WWW.JnoE:]o. cormn

Encact: EXPLORE EXPLAIN ELABORATE EVALUATE
Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of compiexity.

Exercises
17 8-13 14,15
Level 3 w o
Level 2
Level 1 } R

ellaipeowal

m @ Group-Solo-Partner Ask a volunteer to lead
Exercise 1in front of the class while students watch and listen
carefully. Then have students complete Exercise 2 on their
own. Continue this process for Exercises 3-6. Then have
students discuss Exercise 7 with a partner. 91, 56,7

Ask:
« For Exercises 3 and 4, what tool could we use in place of
the dotted line to help draw the new image? a mirror

I @ Roundrobin Have students work in pairs. Have
Student 1 complete Exercises 1, 3, and 5 while Student 2
completes Exercises 2, 4, and 6. Then have students exchange
solutions and check each other’s work. Have them discuss and
respond to Exercise 7. ¥1,5,6,7
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\Analyze and Reflect]

1% @) Pairs Discussion Have students use tracing
paper to complete Exercises 8 and 9 as they did in the
activities. Then have them work with a partner to complete
Exercises 10-12. ®©1,5.6,7

€® @) Category Sort Have students draw a pair of figures

in which either a slide, flip, or turn has taken place. Then have
students place all of their drawings in the center of the room.
Have students pop up out of their seats to randomly select
one drawing and classify it as a slide, flip, or turm. Have them
place the drawing into a pile labeled either Slide, Flip, or Turn.

©1.56,7

@I» @) Pairs Present Have pairs research online or look
indoors and outdoors for real-world examples of slides, flips,
and turns. Have them explain to the class what they
discovered and how they determined the type of
transformation. 1, 4,5,6,7

Students should be able to answer “WHAT are some
rigid motions of the plane?” Check for student understanding
and provide guidance, if needed.

wkish, Jaedis f oo

) Analyze and Reflect &
Callabormbe ¥ ' -
For each pair of figures, describe a movement or movements that will place
the blue figure on top of the green figure. 8-9. Sample answers are given

8. = Fauwe Movementfs) 9. Figure ' Movementis) f
T tum U slide to
A , _______ | theright
._.:] P——— I J and down
)

10. Refer to Activity 1 and Exercises 1and '2.-@:_@!?,#}19 word that best describes
the movement of the figures: flip C{@ turn

1. Refer to Activity 2 and Exercises 3 and 4. Circle the word that best describes
the movement of the figures: @ slide turn

12. Refer to Activity 3 and Exercises 5 and 6. Measure one side of the original
figures. Then measure that same side after the turn. Did the length of the
side change after you tumed #2 If yes, describe the change.

13. D Justify Conclusions In Activity 3, WY and XZ are paraliel. Were the
segments still parallel after the turn? Would they still be parallel after a slide?
flip? Explain.

yes; yes, yes; Sample answer: Since the size of the figure does not change

in any of the movements, the distance between the two lines is the same,
s0 the lines remain paraliel.

14. gﬂmnn Inductively Slides, flips, and turns are called rigid motions
of the plone. Based on the Activities, describe two characteristics of a rigid

motion of the plane, Sample answer: The shape and the size of a figure do
not change in a rigid motion of the plane.

1. 0 WHAT are same rigid motions of the plane? Slides. flips, and tums
are some rigid motions of the plane.

AR § ARG 3 WS
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Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

@ o I some of your students are not ready for
Y assignments, use the differentiated activities below.

¢1» @) Paired Heads Together Have a student volunteer
to lead a class discussion on how to translate the figure in
Exercise 1. Then have students complete Exercise 2 with a
partner, ensuring that each partner understands how to
translate a figure. Have a student-volunteer draw the image on
the board. If students are ready, have them complete Exercises
3-5 on their own. If not, have them work with a partner, while
you walk around the room and monitor their progress. 1, 5,
6,7

L BL @ Trade-a-Problem Have students draw an image on a
coordinate grid. Then have them write instructions in coordinate
form, such as translation notation, for how to translate the image.
Have students trade graph paper and translate each other's
images using the translation notations only. ©1,5, 6,7

Wi, Jasdrs jo-cem.

vertices. [Eampl= 1)

1. 3 units right and 4 units up
X'(—1,0), ¥'{0, 3), Z'5, 2)

i

Graph AXYZ with vertices X{—4, —4), Y{—3, —1), and Z(2, —2). Then graph
the image of AXYZ after each translation, and write the coordinates of its

2. 2 units left and 3 units down
x’{_ﬁ! —7]- ﬂ_s" _4}r z1nl _5]

pl T |

or left.

T
wE || Got it Dothis problemto find out.

' ¢. Refer to the figure in Example 3. If point A was at (1, 5), use

.ty —4) translation notation to describe the translation from point A to
point B.

|

!
Guided Practice

3. The baseball at the right was filmed using stop-motion animation so mEEEE
it appears to be thrown in the air. Use translation notation to describe i Eﬁ-‘;}
the translation from point A to point B. (Eampie 3 | | [k
£
(t2y+9 BEEEER
.Iizr—:? - = -
4. Quadrilateral DEFG has vertices at D1, 0), E{-2, - 2), R e
H2, 4), and G{6, —3). Find the vertices of DEFG' after B | ]
a transiation of 4 units right and 5 units dowrL. (Esample 2) T
Sample answer: D'(S, —S), E'2, 7, F(6, —1, ‘
Rate
B '. Yourselfl
Y | fire wou ready fo wove ow?
5. () Building on the Essential Question How are llGUres | Syaie the section Hant applies. |
translated on the coordinate plane? ===
Sample answer: They are slid up or down and right /
o s s YEs (7 ) We

IR § AR 3 WS
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Mame

My Homework

Graph each figure with the given vertices. Then graph the image of the
figure after the indicated translation, and write the coordinates of its

vertices. Eample )

£ AABC with vertices Af1, 2), B3, 1),
and C(3, 4) translated 2 units left and
1 unit up

A'-1,3), B11,2), C11. 5)

2, rectangle JKILM with viertices {-3, 2),
K[3.5), L{4, 3), and M[- 2, 0} translated
1 unit right and 4 units down

(-2, -2}, K'(4, 1, L[5, 1), M1, -4)

¥y

K

A

Triangle PGR has vertices P(0, 0), @(5, —2), and R(—3, 6). Find the

vertices of P'OQ'R’ after each translation. (Eampe 2)

3. 6 units right and 5 units up P16, 51 @111, 3), R'3, 1)

4. 8 units left and 1 unit down P{-8,-1,01-3,-3), R{-1,5)

Use the image of the race car at the right. [Eaampie 3

5. Use transiation notation to describe the transiation from

point Ato point 8. & — 3,y — 3

6. Use translation notation to describe the translation from

point Bto point C. (X — 2,y — 4)

¥ Quadrilateral KLMN has vertices K{—2, —2), L{1, 1), MO, 4}, and M{—3, 5).
It is first translated by {x + 2, y — 1) and then translated by (x — 3, ¥ + 4).
When a figure is translated twice, a double prime symbol is used. Find
the coordinates of quadrilateral K'L"M*N after both translations.

x"t_ 3, 1]! "'Mtﬂl 41' "1_1' 7, Nﬁt_q" 8)

(4 = 14
WWW.JnoE:]o. cormn

ENGAGE EXPLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-6, 12-15 7.8,16-19 9-1
Level 3 H &
Level 2
Level 1 ' ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

@I Approaching Level | 1-7,9,11,18,19

«® onLevel
€» Beyond Level

1-5 odd, 7-9, 11, 18,19
7-1,18,19

Commen Error Suggest to students that they graph the
original figures in one color and the translated images in
another color to avoid confusion.
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(&) MATHEMATICAL PRACTICES

1 Make sense of problems and persevere in 10
solving them.

3 Construct viable arguments and critigue the 9.1
reasoning of others. d

4 Model with mathematics. 8

8 Look for and express regularity in repeated 7
reasoning.

Mathematical Practices 1, 3, and 4 are aspecis of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students answer the following question: If point
P(—3, 2) is translated 3 units right and 2 units down, what
are the coordinates of P7 (0, 0)

Wi, Jasdic 7o Goan.

8. " Model with Mathematics Refer to the graphic novel frame below. List the
five steps the girl took and identify any transformations used in the

movements Sample answer: right crosses over left; left crosses behind
right: right forward one step; left forward one step; both hop three to the
right; Steps and hops are translations.

| was of the
K showri in
LT T L Y e
S T T — | |I II II o5 thweas 8 alowst I
ERONRCHNDRRC ORI
| | | [ | T_T II |l \ |

@ H.O.T. Problems Higher Order Thinking

9. “DReason Inductively A flgure is transiated by (x — 5,y + 7), then
by {x + 5, ¥ — 7). Without graphing, what is the final position of the
figura? Explain your reasoning to a classmate. the same as the original
position of the figure; Sample answer: Since —5 and 5 are opposites, and
—7 and 7 are opposites, the translations cancel each other ocut.

10. apﬁrﬂﬂ\"ﬁl‘ﬂﬂh‘h Problems What are the coordinates of the point {x, ¥)
after being translated m units left and n units up? X = M. ¥ + n)

1. 2 Reason Inductively Determine whether each of the following
statements is alwoys, somelimes, or never true. Justify your reasoning.

a. Atranslation preserves orientation. 8ways; Sample answer: Each point

moves the same distance and in the same direction.

b. A preimage and its translated image are the same size, but not the
same shape, NEVEr Sample answer: A preimage and image in a
translation will always have the same size and shape.

g
?
E




MName My Homework

Graph each figure with the given vertices. Then graph the image of the
figure after the indicated translation, and write the coordinates of its vertices.

12, AHK with vertices H(—1, 0), -2, -4} 13. Rectangle KLMN with vertices K[1, —1),

and K{1, —3) translated 3 units right and | L1, 1), M(S, 1), and N(5, 1) transiated
3 units up 4 units left and 3 units up
Hf{zﬂ- ’ﬂa .J’E 11 == ”J- H-’f+.i l'?}" m_zi 21! 11_31- 4]! "iﬂt 4’! "11+ 2]

Greph each point amd connect Hhew ba ‘
Tovws o brismgle. Thew wmove each point
T wiits Fo Hae vight oumd Haen 3 imils wp.

Commect thewm bo Fove AWK
. NN ¥ TE|= ‘ by
e e
TS ' -.
H If | K | N
5 ai,.-r-.'uc':
J 31' ] L M
el 25 O x
gias g m—

Quadrilateral ABCD has vertices A{—5, —1), B{—3, 0}, C(2, —2), and
D{0, —6). Find the vertices of A'B'C’'D’ after each transiation.

4. 4 units up A1-5,3), B3, 4), C'(2, 2), D'(0, -2)

15. 2 units right and 2 units down A1—3, —3), B{-1, -2), C4, —4), D12, -8)

16. lsmail is in Colorado exploring part of the Denver Zoo as shown.
He starts at the Felines exhibit and travels 3 units to the right and
5 units up. At which exhibit is lsmail located? I the Felines exhibit is
located at (3, 1), what are the coordinates of lsmail's new location?

Hoofed Animals; (6, 6)

17 IO Identify Repeated Reasoning A diagram of a DNA double
helix is shown below. Look for a pattern. On the diagram indicate
where this pattern repeats or is translated. Find how many

translations of the original pattern are shown in the diagram. 1

GUGH0E

Sasprigt! & Meleimi i gt

(4 ’
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Power UP! Test Practice

Exercises 18 and 19 prepare students for more rigorous pgwer UP! Test Practice

thinking needed for assessment.

18. Graph triangle DEF with vertices D(-5, 2), E{1, 3), and ™
T : 7 I H—4, —3). Then graph the image of the triangle after it |
18. | This test item requires students to analyze and solve complex real- s trasnslatid 4 it riaht and 3 units: down. L]
| world problems through the use of mathematical tools and models. D
I : What are the vertices of triangle D'EF? E
Depth of Knowledge DOK3 - / £
, | D1, -1), E'5. 0), F{0, —6) sk ol rrTase
| Mathematical Practice | MP1, MP4 o ”_1
FHd
= e
2 points Students correctly graph the figures and . = ¥
list the vertices. '
1 point Students correctly graph the figures but 19. Trapezoid ABCD is shown on the coordinate plan. Suppose T I Y. o 1
fail to list the vertices OR students the trapezoid is translated 3 units right and 2 units up. B T t——1
2 Which of the following are vertices of the translated figure? LT A
Eg;ﬁ? graph one figure and list the Select all that apply, E 7
- WA-2.4 B, -1) i
s e clo,7) WD, 5 SN 5
19. | This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
structure.
Depth of Knowledge DOK1 P =
i i —| v Spiral Review
Mathematical Practice | MP1 "
Scoring Rubric FHEt SN oo
= | 3y — 20 22, 36 - -78
1 point Students correctly answer the question. RAER et o T
23. 256 1 (-82)= 174 24. —121 + (—119) = —240 25. ~452 + 97 = —355

UDDAMLE MRy 3 WD

Wi, Jaeds jo-con.
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Formative Assessment Use these exercises to assess
students’ understanding of the concepts in this lesson.

. It some of your students are not ready for
lean . assignments, use the differentiated activities below.

€ @) Team-Pair-Solo Have students work in a four-
person team to complete Exercise 1, then with a partner to
complete Exercise 2. Teams and partners should ensure that
each person understands how to reflect a figure. Have
students individually think through their response to Exercise
3, then discuss their response with their partner or group.

$1.56.7

m @ Trade-a-Problem Have students draw their own
figure in one guadrant of the coordinate grid and plot at least 4
points. Have students trade the grid and reflect each other’s
figure over the x- or y-axis. Then have them work together to
write the algebraic notations that explain the effect of the
reflections. ©1,5,6,7

Waich Out!

Common Error In Exercise 1, students may reflect the
image over the y-axis. Remind students that when
reflecting over the x-axis, the y-coordinates are multiplied
by —1, not the x-coordinates.

Wi, Jrsdrs jo-com.

W
*;‘?.‘I“ . Got it7 Do this problem o find out.

v 812,-2) b. The figure at the right is reflected

over the x-axis. Find the toordinates
of point A" and point B'. Then sketch
the image on the coordinate plane.

Guided practice)

1.

:%7'-'*"-..’-

=l

3.

Graph AABC with vertices A(S, 1), B(1, 2}, and 2. The figure is reflected over the y-axis. Find

Ci6, 2) and its reflection over the x-axis. Then the coordinates of point A’ and point B Then
find the coordinates of the image. sketch the image on the coordinate plane.
{Exampiles 1 and 2} [Examphe 3)

A'(S, —1), B(1, —2),C'(6, —2) A'0,5), B1-2,49)

T

i £
' :A

i _*A' =

>

@'1 Building on the Ezeential Question How can you

determine the coordinates of a figure after a reflection ‘ Rate Yourselfl

over either axis?

Sample answer: If you reflect over the x-axis, keep the velection? Cicle Bie 1e

x-coordinate and take the opposite of the y-coordinate. that applies.

If you reflect over the y-axis, take the opposite of the | - - )
£ 3 L

x-coordinate and keep the y-coordinate. | aud W !
et

|
|

e g 1

| How well do yvou undershemd

St Mot 5o
ey T

JEPN § ey = BN ED




HName My Homework

Graph each figure and its reflection over the indicated axis. Then find the
coordinates of the reflected image. Ewmmples1a0d 3)

¥ AGH with vertices G(4, 2), H(3, —4), and

A1, 1) over the y-axis P{—1, 4) over the x-axis

i Eb’ P I
&
. @M 1K Al
| {2 1.14 |
| ot - 1 TR r’T -....N-.—...—.-.—.-.-...-.—-—-—-—M-—-—-—'
yo —E—5 —1‘;|—_§"n V E B & WL ol L i
5" A ; ,
—B H ) L F
I Al |

G-4,2), H{-3, ~4), J1-1,1) M2, —1), N'(=3, —1), P11, —4)

3. guadrliateral WXYZ with vertices W{—1, -1}, 4, guadriiateral DEFG with vertices D1,

2, AMNP with vertices M{2, 1), M—3, 1), and

Q).

X(4.1), Y14, 5}, and Z(1, 7) over the x-axis EQ1,-5), A4. 1), and G{3, 2) over the y-axis
B £ i r |
Gl' 2} & |
N |2A
R Bx|
g ]/‘f
"ﬁ% {
E|E |
-8 {
W1, 1), X'{a, 1), Y4, -5), Z(1, -7) D'\, 0), E{-1, —5), F{—4, —1), 6'-3,2)

5. The figure at the right is reflected over the x-axis. Find the coordinates A ¥ B
of point A" and point B'. Then sketch the image on the coordinate plane. !
[Example 3} 1
A'-3,-3), B3, -3) o t

Ly 1 B

Qldmﬂ:lfyﬁhw:h.e The coordinates of a point and its image aftera
reflection are given. Describe the reflection as over the x-axis or y-axis.

6. A[-3.5) —+ A3, 5) y-axis £ M(3,3) —» M3, —3) x-axis

Sl & Nl Bd: ot

(4 ’
Www.Jnoﬁ-;;o. cormn

EncGace ExXPLORE EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity

The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-5,13-17 6,7, 18-21 8-12
Level 3 4 .
Level 2
Level 1 !. ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

€ Approaching Level | 1-5, 7, 8,10-12, 20, 21

«® onlevel

@€» Beyond Level

1-5 odd, 6-8, 10-12, 20, 21

6-12, 20, 1

Lesson 2 Reflections 465



www.jn ob- -J'o. corm



Mame My Homework

Graph each figure and its reflection over the indicated axis. Then find the
coordinates of the reflected image.

13. ATUV with vertices T{—4, =1), U{—2, =3), . sgquare ABCD with vertices A[2, 4), B(-2, 4),
and V4, —3) over the x-axis C{—2. 8), and D{2, 8) over the x-axis
by c. ¥ ip

o *. [f V S 4

G | | ﬁ .
| o g | is
i-._ o : | B —4 O ' g x
s : L1 | wrd.t Ll
: u v . L1l
| l'_'\* ﬂr
T4 1L V2,343 AR —4),B(-2,-4),C|-2, —8),D2, -8

15. ARST with vertices R{—5, 3), 5(—4, —2)}, and 16. parallelogram HUJK with vertices H{—1, 3),
T—2, 3) over the y-axis N1, —1. A2, —2), and K{2, 2} over the p-axis

. L H .
17 " fr**-\r
Fi \ ||r | |
ssWoo| 24 sax _ [ 1
I - 5 | 2 S I.Ilggl | Fx)
] | s

8 | oy J

RJIEI 3), s’[“l ~2), .r“zl 3) m 3}' r“l _1I.Il ”'_2! = r{_zl 2]

17. The figure at the right is reflected over the y-axis. Find the coordinates of
point A" and point B” Then sketch the image on the coordinate plane.

‘13! 3?" 311- ~2)

© Identify Structure The coordinates of a point and its image after a
reflection are given. Describe the reflection as over the x-axis or y-axis.

18. X[—1, —4) — X1, 4) x-axis 19. W4, 0) — W4, 0} ¥-axis

Sty rigt] & M Qrim-H | it

(4 ’
WWW.JnoE:]o. cormn
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Power Up! Test Practice

Exercises 20 and 21 prepare students for more rigorous
thinking needed for assessment.

20.

This test item requires students to analyze and solve complex real-
world problems through the use of mathematical tools and models.

Depth of Knowledge DOK2
Mathematical Practice | MP1, MP4
Rubric

i

-

2 points Students correctly graph the figure and list
the vertices.
1 point Students correctly graph the figure OR list

the vertices.

| This test item requires students to explain and apply mathematical
concepts and solve problems with precision, while making use of
| structure.

| Depth of Knowledge | DOK1
Mathematical Practice | MP1, MPS

1 point ‘ Students correctly answer both parts of
the qguestion.

Wi, Jasdic 7o Gotn.

20. Graph the image of triangle RST after it is reflected over
the x-axis then translated 4 units to the right and
3 units down.

What are the vertices of triangle R'ST?
| RY0,0),5°1, —2), T(4, 1)

21. The figure shown at the right was transformed from
Quadrant Il to Quadrant 1L

Fll in each box to make a true statement o describe
the transformation.

The figure WEE[ reflected gyerthe |

x-axis

Spiral Review
Graph and label each figure on the coordinate plane.

22, trapezoid RSTU with vertices |23, ACDE with vertices -1, 1),
R-1,3,52,2), T2, ~fand = D(~4,0),and EO, ~2)
U1, -2)

- b -
]
i

-4 -3-2

,1’111'5
T |
! u | ]
i
i

1 X%

24. pentagon LMNOP with

vertices L{O, 3, M2, 2), N2, 0),

O(~2,0), and P(~2, 2)

) T T B ol

DpROMLE MRy 3 Tk e
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Case #2 Keep the Change TR IR 81T iiT i T
@ @D Team Project Have students work in 3- to 4-person e e — Y —

learning teams. Give each team counters and have them act
out the problem presented in the text. Then have each team

share their answers with another team, listening carefully as  Case¥2 ngpﬂ\ﬁ- e pag of pretzels foF

each solution is explained and asking for clarification if Ayoub bought an appe jUice @

necessary. ®1,2,3,4,5,6,7,8 AED 455 | e itk AAED S B how
. | Rhepeid the ':L‘IJ‘:: coam We recEVE ks change

€I» @) Trade-a-Problem Have students create their own | vy Aikberentwnys T a2l O,

problem using the act it out strategy. Students trade their | iF the cashier ""‘1"1 ,’_:‘;;ﬁ i o

problems, solve each other’s problem, and compare solutions. \ | 0-Els cots, et 57 ! "‘::"ﬁ '*@flf‘*f =

j'h:/ ) s _IEJL‘“‘

If the solutions do not agree, students work together to find - .
—

the errors. ©1.2,3,4,5,6,7. 8 ﬂ )

Need Another Example? Understand

How many ways are there to arrange five French club e Ut L
members for a yearbook photo if the president and vice FEA Yo Soi MmOt chonge e S0 B.OB — NER S5 = WSS DO

president must be seated in front with the other three

; Underline key words and values. What information do you know?
members behind them? 12

Ayoue’s purchase was (AED 4.55 i he paid with o ABDS il The
chanae is in 25-fils coins . 10-fils coins ok 5-fils coins

Plan
Choose a problem-solving strategy.
I will use Hhe 3t it out strategy.

a
Y sowe

Use your problem-solving strategy to solve the problem.

Use couwters or coins b vepresent 25-fils coins . 10-fils coins ;i
5-fils coins - Because fvouws veceived AED 0.45 ;, change, e e
coing +o Find Ailferent combinations with a sum of AED 045  po-ora

gach combimation. G = 25-ils coins, D = | 0-Fils coing, svwd N = 5-Lils coims.
Combinations passivle: 13, (2 0; 1&g, 1D, 2 wla49n; 4 DN

3 0,320,585 wmID TN 0 W
<o, there are 8 possible combinations of change that Ayoub can receive

} Use information from the problem to check your answer.

Check the sum of each combination and make certain each sum eguals
AED 0.45.

WIS e DRIy

ADEAT § | RN

WWHS, e 7 9 G,
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If students have trouble with Exercises 1-5, they may need
help with the following concepts.

translations (Lesson 1)

reflections [Lesson 2) |

Vocabulary Activity

. @ Think-Pair-Share Have students work in pairs
g to complete Exercise 1. Give them about one minute
to individually think through their response. Then have them
share their responses with a partner. Call on one set of pairs to
share their responses with the class. @1, 6

Alternate Strategies

m Provide students with the coordinates of the vertices of
a triangle. Have students work with a partner to perform a
reflection of the triangle over the x- or y-axis. Then have
students discuss the role of the line of reflection in their
transformation.

&€I» Have students create a graphic organizer of their own
choosing to show the similarities and differences of
translations and reflections.

Wi, joasdis - Con.

Mid;Chapter/Check

Vocabulary Check

1. D Be Precise Define transformation using the words preimage and
image. fLesson )
Sample answer: A transformation maps a figure, the preimage, onto a
2. Describe the role of the line of reflection in a transformation. (Lesson 7
Sample answer: The line of reflection is the fixed line over which a

figure is reflected.

Graph each triangle with the given vertices. Then graph the image after the
given transformation and write the coordinates of the image’s vertices.

fLessons Tand 1)

3. AABC with vertices A(3, 5), Bl4.1), and C{1, 2); 4. AWXY with vertices W{—1, -2, Xi0, —4),

transiation of 3 units left and 4 units down

"."tn! nB'T'- ""3’1 C’I—I. —2;
wit, 2), X0, 4), Y13, 5)

W)

5. ‘2 Persevere with Problems Point D is translated 5 units right
and 2 units down, then reflected over the y-axis. Write an algebraic
representation to represent the final location of point 0 flessons tand 3

h-';,ﬂ_ _'.{_“.: _.Et]' - 2)

and ¥{—3, —5); reflection over the x-axis
followed by a reflection over the y-axis




“r ’
wWww.jnob-7o.com

teametry

Inquiry Lab

Rotational Symmetry

1223 Mathematical
@ HOW can you identify rotational symmetry? :’Tﬁﬂs

Many products have logos so people can easily identify them. If you turn the
first aid logo below 180°, will the logo look the same as the original figure?

fHands OnlActivity) _

A figure has rotational symmetry if it can be rotated or turned less than 360°
about its center so that the figure looks exactly as it does in its original position.

!_ t _P 1 | Copy the outline of the equilateral triangle onto a plece of tracing
paper. Label one vertex A,

i EtBP 2 : Place the tracing paper over the outline in Step 1. Put your pencil
e point at the center of the figure to hold the tracing paper in place.
Tum the tracing paper clockwise from its original position until
the two figures match. Draw and label the new figure in the space

provided.
‘
L
5
;i
:gtEP 3 . Continue turning the tracing paper until the logo is back to its original
= position. Does the figure bave rotational symmetry? Explain.
% Yes; Sample answer: the figure was turned less than 360"
i
E about its center and still looked like the original.
al
B

Y

Focus narrowing the scope
Objective ldentify rotational symmetry.

Coherence connecting within and across grades

Now Next
Students will identify properties of Students will graph rotations on the
rotational symmetry. coordinate plane

Rigﬂl’ pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 474.

The activity is intended to be used as a whaole-group activity.

Hands On!

B s e P e——————————————————— — —

@ @ Teammates Consult Have students work in small
teams. Give each team tracing paper. Ask a volunteer to lead
the activity, showing how to rotate the paper without letting it
slide. Then have them discuss the question in Step 3. Have
one team share their responses with the class to initiate a class
discussion about what it means for a figure to have rotational
symmetry. $1,3,5.6,7

D @) Pairs Consult After completing the activity, have
students work with a partner to draw and color a pattern inside
the logo that will change its rotational symmetry to be 180°.

™1.5,6,7

Inquiry Lab Rotational Symmetry 473



Meace EMPLORE EXPLAIN ELABORATE EVALUATE

E Collaborate

The Investigate and Analyze and Reflect sections are
intended to be used as small-group investigations, The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1-3 4-6 1,8
Level 3 ; ]
Level 2
Level 1 4 &

a2 Wi

e\ Investigate)

[T

m @ Team-Pair-Solo Give students tracing paper and
have them trace the outline of each figure. As they did in the
activity, have them use a pencil to hold the paper in place
and rotate the paper until it matches with the original picture.
Have students work in small teams to complete Exercise 1.
Then have them work with a partner to complete Exercise 2,
and have them work on their own to complete Exercise 3.
Have them rejoin their original teams to discuss and compare
responses. 1,5.6,7

On Yowr m BB

m Have students design and color their own personal logo
with a degree of rotational symmetry. Pass their designs
around the room and have students determine the degree of
rotational symmetry for each other's work. £1,5,6,7

g Students should be able to answer *HOW can you
identify rotational symmetry?” Check for student understanding
and provide guidance, if needed.

W, sl s 1 9 Got.

Eprvesticate

Work with a partner. Determine whether the figure has rotational symmetry.
Write yes or no.

1. @ 2. f'“'-xl ; i | 3. L{g@
T | o

.-i]-[gf}l J-;n,, ;]

yes no ’f"'f] yes

4. ﬂl!mnn Inductively The degree measure of an angle through which
the: figure: is rotated is called the angle of rotation. Find the: first angle of
rotation of the equilateral triangle by dividing 3607 by the total number of

times the figures matched. 80°

5. List the other angles of rotation of the equilateral triangle by adding the
measure of the first angle of rotation to the previous angle measure.

Stop when you reach 360°. 1807 2707

6. What is the angle of rotation of each figure in Exercises 1-37 Write no
if there is no rotational symmetry.

Exercise 1 180° Exercise 2 NO Exercise 3 80°

iL_ ||‘|

T jlindnl with Mathematics Draw two figures, one that has rotational
symrmetry and one that does not. See students’ work.

el —_

8. @ HOW can you identify rotational symmetry?
Sample answer: You can identify rotational symmetry by turning the

figure less than 360" and determining if the figure looks the same as
the original.

Elae =By R Lol e T
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Easprig & Nl Bd: ot

Mame

nTriarlgle RST represents the placement of

3.

Fawzias tricycle in the driveway and has
vertices R{—7, 8), 8{-7, 2), and T{~2, 2).
Graph the figure and its rotated image after
a clockwise rotation of 180" about the
origin. Then give the coordinates of the
vertices for triangle R'S'T. [Eamp= 2

. R'(7, —8), 57. —2), T2, —2)

R t¥

) Model with Mathematics A partial
hubcap is shown. Copy and complete the
figure so that the completed hubcap has
rotational symmetry of 907, 180°, and 270"

(4 14
WWW.JnoE:]o. cormn

My Homework

2. Quadrilateral ABCD has vertices &t

A(-3, -4, B(-1, -1, C2, -2), and

{3, —4). Graph guadrilateral ABCD and its
image after a 90° clockwise rotation about
vertex A. Then give the coordinates of the
vertices of the image. [Example 1)

A3, —-4), B0, —6), C—1, —9),

D{-3, —-10)

13
] =
[ [y
- | E
AT 0
! e
-
| i
i I_]
! P |
o IE

. The right isosceles triangle POR has vertices

A3, 3), 93, 1), and Rx, ) and is rotated 907
counterclockwise about the origin. Find the
missing vertex of the triangle. Then graph the
triangle and its image, Sample answer:

Rix, ) = R{1 A )
o
1 ¥
'Ffﬁ———-!] t F
! EZRA
'.!?*'L1 @
—4—3—1! _ﬂ‘ 1T 2 3 4&
—2
=
g

EnMGacE ExpLor:e EXPLAIN ELABORATE EVALUATE
Practice and Apply

Independent Practice and Extra Practice

The Independent Practice pages are meant to be used as the
homework assignment. The Extra Practice page can be used
for additional reinforcement or as a second-day assignment.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of complexity.

Exercises
1,2.1,12 3-6,13-18 7-10
Level 3 s o
Level 2
Level 1 ' ®
Suggested Assignments

You can use the table below that includes exercises of all
complexity levels to select appropriate exercises for your
students’ needs.

€ Approaching Level |1-3,5,9,10, 17,18

«® onLevel
€» Beyond Level

(1,3-6,9,10,17,18

3-10,77,18

Waitch Out!

Commen Error Watch for students who rotate figures about a
vertex rather than about the origin. Remind students to first
determine the center of rotation.

Lesson 3 Rotations 479



(&) MATHEMATICAL PRACTICES

Sl

1 Make sense of problems and persevere in

solving them. _ k8

-2 Reason abstractly and quantitatively. . 10
4 _Mudei wrth mathematics. . 3,6,9

7 Look for and make use of siructure. 13

Mathematical Practices 1, 3, and 4 are aspects of mathematical
thinking that are emphasized in every lesson. Students are
given opportunities to be persistent in their problem solving, to
express their reasoning, and apply mathematics to real-world
situations.

Formative Assessment
Use this activity as a closing formative assessment before
dismissing students from your class.

Have students respond to the following gquestion: If point
T{4, —3) is rotated 90" counterclockwise about the origin,
what are the coordinates of T? (3, 4)

ﬂ Which capital letters in ISOSCELES produce the same letter after being
rotated 180° in the plane of the page? | and N

@ H.O.T. Problems Higher Order Thinking

6. “S)Persevere with Problems Triangle ABC has vertices A(0, 4), B0, —2),
and C(2, 0). The triangle is reflected over the x-axis. Then the image is
rotated 180° counterclockwise about the origin. What are the coordinates
of the final image?

‘"{ﬂ' 4’_!_BH{QF _21- C”{_l! n}

7. *)Persevere with Problems Triangle QRS is translated 7 units right,
then rotated 90° clockwise about the origin. The vertices of triangle G"R"S"
are "6, —1), B0, —1), and §0, — 7). Fnd the coordinates of AQRS.

0{(-6, 6), R(—8, 0), S0, 0)

8. D Model with Mathematics A triangle is rotated 90° clockwise about the
arigin. Then the image is rotated 270° clockwise about the origin.

a. Complete the algebraic representation to explain the effect of the series of
transformations performed.

{X.,” 'iy s —X:.1.{X * y }
b. Based on your answer 1o part a, what can you condude about a rotation of

90° followed by a rotation of 270°. They are the same as a rotation of 360°.

9. ©)Reaszon Inductively Will s geometric figure and its rotated image always,
sometimes, or never have the same perimeter? Explain your reasoning.

always; Sample answer: The figure and its image have the same size
and shape. Since the corresponding lengths are equal, the perimeters

are the same.

g
.
|

wwis, Jhsbisjo-com.
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Mame

10. Quadrilateral EFGH has vertices E{1, —1),

1'.'\”""*

i

H3, =5}, 67, —5), and H[6, —1). Graph

the figure and its rotated image after a
counterclockwise rotation of 90° about

the origin. Then give the coordinates of the
vertices for quadrilateral EFGH'

E'1, 1), F(5, 3), G'(5, 7). H(1. 6)

My Homework

1. Quadrilateral ABCD has vertices at

A[-3, -4, B(—1, =1, C12, =2}, and

D3, —4). Graph guadrilateral ABCD and
its image after a 180° counterclockwisea
rotation about vertex D. Then give the
coordinates of the vertices of the image.

A'(9, —4), BY7, —7), C'(8, —6), D3, —4)

by

12. (2 Identify Structure Identify each transformation as a tronslation,

reflection, or rototion.

a.

Copy and Solve Triangle MNP has vertices M{1, 4), N(3, 1), and P(5, 3).
Find the vertices of M'N'P’ after each rotation about the origin. Show your

work on a separate piece of paper.

13. 80" dockwise

M4, —), M1, —4),
N1, —3), N(-3, 1),
P13, —5) P(-5, —3)

(4 ’
WWW.Jnoﬁ-;;o. cormn

14. 180° clockwise

15. 90° counterclockwise
"I{_dl ﬂl
N1, 3),
P(-3,5)

Lesson 3 Rotations 481



power Up! Test Practice

Exercises 17 and 18 prepare students for more rigorous
thinking needed for assessment.

17. | This test item requires students to reason abstractly and
quantitatively when problem solving.

. Depth of Knowledge

Mathematical Practice

Scoring Rubric
1 point

| DOKI
| MP1

‘ Students correctly answer each part of the
question.

18. | This test item requires students to analyze and solve complex real-
| world problems through the use of mathematical tools and models.

. Depth of Knowledge
Mathematical Practice

Scoring Rubric
2 points

| DOK3
MP1, MP4

Students correctly draw the figure and its
rotation and list the coordinates.

1 point

Students correctly draw the figure and its
rotation but fail to list the coordinates OR
students correctly draw one figure and list
the coordinates OR studenis correcily list
the coordinates but fail to draw the

figures.

Wi, Jasd s 7 0 Got.

16. On a floor plan, TUVW with vertices T{—4, 0), U[—4, 2), V{1, 2). I
and W{—1, 0] represents the location of Hivam's bed in her

bedroom. Hiyam would like to rotate her bed 180° clockwise u

about point V to see if she likes the new placement. Draw the
bed and the rotated image on the coordinate plane:

Power Up! Test Practice

What are the coordinates of the cormers of the rotated bed?
T(2, 4), U2, 2), V{1, 2), W(-1,4)

17. Triangle ABC is rotated 90° counterclockwise about the origin.

Determineg if each statement is true or false.
a. The image of point A is AT~ 6, 4). True WFaise
b. The image of point Bis B{—1, —6}. BTue | Fakse

c. Theimage of point Cis Cf—1, -2). e  Faise

AN
1 T
T W p x
|
TETTTT
. L
{1 (B
8 5 i 554 1 S0 S
| L
e {1 qx
| | |
!

Spiral Review
18. Use the graph of AABC shown at the right.
a. What are the coordinates of AA'BC when AABC is reflected
over the x-asis? A-2,2),B1(-1-2),C00)

b. Graph the image of AABC after it is translated 2 units right
and 1 unit up.

19. Triangle FGH has vertices A{—3, 7), G{—1, 5), and H{- 2, 2}. Find the vertices

of its image after a translation of 4 units right and 2 units down followed
by a reflection over the y-axis.

F(-1,5), G1-3, 3}, H{-2, 0)

Ttk

IO Ay
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Inquiry Léb

Dilations

“ Mathematical
@ WHAT are the results of a dilation of a triangle? Fractices

135

One way to create murals on a wall is to use a drawing grid method. Artists
draw a grid on the artwork to be copied and draw a similar grid on the wall. By
transferring sections of the artwork, the mural is the same shape as the artwork,
but a different size.

In this Activity, you will enlarge AABC by a scale foctor of 2 using grid paper. Point
A will be the center point for the enlargement.

:_Ejté!:_l._; On the grid shown below, AE s drawn to the edge of the grid.

—
Draw AC in the same way.

:E‘Ei‘-'!_ 2_, Draw point 8 on AB so that AB' = 2{AB). Draw point C' on AC so
that AC’ = 2{AC)
IEtE_p 33 Draw 8'C’ to complete AAB'C’

5
What is thee ratio of the length of AB to the length of AB? 10 38

Fila S e it

3
.
5
Whiat is the: ratio of the length of AC to the length of AC? 12 7~ 2

1
What is the ratio of the length of BC to the length of BC? 2

| et Bdicullad

What do you notice about the ratios of corresponding sides?

L]

’

Y

~y

/ i Y are Lial; a5
WWH JHOD-J 0. COFfy o namcr ey e st v

L g

g

Focus narrowing the scope
Objective |dentify dilations.

Coherence connecting within and across grades

Now Next
Students will measure angles and sides Students will graph dilations on the
to generalize the properties of a dilation. coordinate plane.

Rigur pursuing concepts, fluency, and applications
See the Levels of Complexity chart on page 485.

ENGAGE EXPLORE

¥ ) Launch the Lab

Activities 1 and 2 are intended to be used as whole-group
activities. Activity 1is designed to provide more guidance to
students than Activity 2.

-

ands DnRctivity LN

—

@ @ @ Circle the Sage Poll the class to see which
students have some knowledge of dilations. Those students
{the sages) spread out around the room. Assign the rest of the
students to teams. Have the teams split up with each team
member going to a different sage, if possible. Have the sages
lead work for Activity 1. When the activity is complete, students
go back to their teams and compare solutions. Students
discuss how the sages may have explained the steps
differently. £1,5,6,7
Ask:
= How does triangle ABC compare to triangle AB'C'? Sample
answer: They are the same shape but different sizes.

Inguiry Lab Dilations 483



@ @ Circle the Sage Select new sages to lead the

activity based on their understanding of Activity 1. Repeat the

same process, assigning new teams. O 1.3,5.6,7

Ask:

= Compare the scale facior in Activity 2 to the scale factor in
Activity 1. How does the change in scale factor affect the
difation? Sample answer: The scale factor in Activity 1was 2.
The scale factor in Activity 2 is % In Activity 1, the dilation was

larger than the original triangle. In Activity 2, the dilation is
smaller than the original triangle.

m @ Rally Table Assign students to pairs. Students take
turns completing the tasks in Activity 2. Have them discuss
their responses to the questions in Step 4, with each student
listening carefully to the other’s reasoning. Have them ask for
clarification or assistance, if needed. O 1.5 6,7

wwish, Jasd s fo-con.

In Activity 1, you used a dilation to transform AABC by a scale factor of 2. A dilation
is a transformation that enlarges or reduces a figure by & scale factor relative toa
center point. That point s called the center of dilation.

In this Activity, you will draw the image of AXYZ after a dilation with a scale
factor of 3. Point C will be the center of dilation.

step1 |

|Step2 |

&)

-

[Stepts |

Triangle XYZ is shown below. Point C is the center of dilation. Using a

ruler, draw line segments connecting C lo each of the vertices of the
triangle. CY is done for you.

Measure C¥. Draw point ¥ on CY so that CY' = <(CY)

Repeat Step 2 for the two remaining sides. Draw point X’ on CxX
s0 that CX' = +{CX) and point Z' on CZ so that CZ' = (C2).

Draw AXY'Z

Is AXY'Z the same shape as AXYZ? Yes

Measure and compare the corresponding lengths on the original
and new triangles. Describe the relationship between these

messurements  Sample answer: the measures of the original
triangle's side lengths are 2 times the new triangle's side lengths.

Meassure and compare the corresponding angles on the original
and new triangles. Describe the refationship between these

messurements.  1he measures of the corresponding angles on the

original and new triangles are the same.
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B) investigate

Work with a partner. Draw the image after a dilation with the given scale
factor. Point A is the center of dilation.

1. scale factor: 3 2. scale factm:%

given scale factor. Point C is the center of dilation.
3. scale factor: 3

4. scale factor: —,;

P
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Work with a partner. Use a ruler to draw the image after a dilation with the

Encace EXPLORE EXPLAIN ELABORATE EVALUATE
Collaborate
The Investigate and Analyze and Reflect sections are

intended to be used as small-group investigations. The Create
section is intended to be used as independent exercises.

Levels of Complexity
The levels of the exercises progress from 1to 3, with Level 1
indicating the lowest level of compiexity.

Exercises
1-4 5-10 1,12
Level 3 ; L]
Level 2
Level 1 ; ™

Chnorte
€1» @ Rally Coach Have students work in pairs. While
Student A works through Exercise 1, Student B watches, listens,
coaches, and praises. Then partners trade roles for Exercise 2.
Continue for Exercises 3 and 4. Qi. 56,7

Ask:
« What happens to the image when it is dilated by a scale

factor thot is a whole number greater than 17 Sample answer:
The new image is bigger.

= What happens to the image when it is dilated by a scale
factor thot is a fraction between 0 and 17 Sample answer: The
new image is smaller.

m @ Trade-a-Problem Students draw an image with 4
or 5 sides on a grid paper and choose a scale factor for the
dilation. Students trade drawings and perform the dilation on
their partner’s drawing. Have students compare drawings and
discuss any differences in solutions. 91, 5.6,7
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WS\ hnalyze and Reflect]

€% @) Think-Pair-Share Give students time to complete
Exercises 5-10 on their own. Then have them share answers
with a partner and resolve any differences. £1,5,6.7

Ask:
+ Heow are rotios written? in fraction form

€I» @D Pairs Discussion Give students time to complete

Exercises 5-10 in pairs. Then have them trade answers with

another pair of students and resolve any differences. ™1, 5,

6.7

Ask:

= For Exercise 6, explain how you can camplete the table
without measuring. Sample answer: Because the dilation had a
scale factor of 3, | can multiply my answers in Exercise 5 by 3 to
find the new side lengths.

"t i

m Discuss in a small group how to answer Exercises 11
and 12. Assign one group member as the leader. The leader
facilitates the discussion and makes sure that every group
member understands. ($1,3,5,6,7

' Students should be able to answer “WHAT are the
results of a dilation of a triangle?” Check for student
understanding and provide guidance, if needed.

Wi, Jaedisjo-com.

20 )]
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Anﬂtyzeﬂﬂd E‘Eﬂﬂﬂt Sample answers: 