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Instructional Design

The instructional materials help you learn math in different ways.
There are two types of resources: Learning Together and Learning
Individually. These resources provide various learning experiences

to develop your understanding of mathematics.

Learning Together

On Learning Together days, you spend

time engaging in active learning to

build mathematical understanding and
confidence in sharing ideas, listening to one
another, and learning together. The Student
Edition is a consumable resource that
contains the materials for each lesson.

Grade 6

Volume 2

STUDENT EDITION

STUDENT EDITION

| am a record of your thinking,
reasoning, and problem solving.

My lessons allow you to build new
knowledge from prior knowledge and
experiences, apply math to real-world
situations, and learn together in a
collaborative classroom.

My purpose is to create mathematical
thinkers who are active learners that
participate in class.

GRADE 6 COURSE GUIDE

Learning Individually

On Learning Individually days, Skills

Practice offers opportunities to engage

with skills, concepts, and applications that
. you learn in each lesson. It also provides
opportunities for interleaved practice,
which encourages you to flexibly move

. between individual skills, enhancing
connections between concepts to promote
. long-term learning. This resource will

help you build proficiency in specific skills
- based on your individual academic needs
. as indicated by monitoring your progress
throughout the course.

SKILLS PRACTICE

| am targeted practice of each lesson’s
skills, mathematical concepts, and
applications for each topic in the
student edition.

My purpose is to provide problem sets
for additional practice, enrichment, and
extension.
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Instructional Design

The instructional materials intentionally emphasize active learning and
sense-making. Deep questions ensure you thoroughly understand

the mathematical concepts. The instructional materials guide you to
connect related ideas holistically, supporting the integration of your
evolving mathematical understanding and developing proficiency with
mathematical processes.

Intentional Mathematics Design

Mathematical Coherence: The path through the mathematics develops
logically, building understanding by linking ideas within and across
grades so you can learn concepts more deeply and apply what you've
learned to more complex problems.

TEKS Process Standards: The instructional materials support your
development of the TEKS mathematical process standards. They
encourage you to experiment, think creatively, and test various
strategies. These mathematical processes empower you to persevere
when presented with complex real-world problems.

Multiple Representations: The instructional materials connect multiple
representations of mathematical concepts. Lessons present content
visually, algebraically, numerically, and verbally.

Transfer: The instructional materials focus on developing transfer.
Doing A and moving on isn’t the goal; being able to do A and then do
B, C, and D, transferring what you know from A, is the goal.

& GRADE 6 COURSE GUIDE J§\%&v4



Instructional Design

What principles guide the design and
organization of the instructional materials?

Active Learning: Studies show that learning becomes more robust

as instruction moves from entirely passive to fully interactive (Chi,
2009). Classroom activities require active learning as students engage
by problem solving, explaining and justifying reasoning, classifying,
investigate, and analyze peer work.

Discourse Through Collaborative Learning: Collaborative

problem solving encourages an interactive instructional model, and
we have looked to research to provide practical guidance for making
collaboration work. The collaborative activities intentionally promote
active dialogue centered on structured activities.

Personalized Learning: Research has proven that problems that capture
your interests are more likely to be taken seriously (Baker et. al, 2009).
In each lesson, learning is linked to prior knowledge and experiences,
creating valuable and authentic opportunities for you to build new
understanding on the firm foundation of what you already know. You
move from concrete representations and an intuitive understanding of
the world to more abstract representations and procedures.

Focus on Problem Solving: Solving problems is an essential life skill that
you need to develop. The problem-solving model provides a structure to
support you as you analyze and solve problems. It is a strategy you can
continue to use as you solve problems in everyday life.

5\ GRADE 6 COURSE GUIDE ©)
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Writing ECIUiV3|ent LESSON STRUCTURE
Expressions Using the (D) obiectives
Distributive Property Oblectives are stated

for each lesson to help
you take ownership of
the objectives.

@ Essential Question

@ NEW KEY TERMS Each lesson begins with
a statement connecting

QORI AT

@OBJECTIVES

o Write, read, and evaluate equivalent numeric expressions.

¢ ldentify the adjacent side lengths of a rectangle as factors of * numeric expression

the area value. e equation what you have learned
o Identify parts of an expression, such as the product and o distributive property with a question to ponder.
the factors. Return to this question at
¢ Write equivalent numeric expressions for the area of a the end of this lesson to
rectangle by decomposing one side length into the sum of .
two or more numbers. gauge your understanding.
o Apply the distributive property to rewrite the product of
two factors. @ New Key Terms

The new key terms for
@You know how to add, subtract, multiply, and divide numbers each lesson are identified
using different strategies. Taking apart numbers before you
perform a mathematical operation can highlight important
information or make calculations easier. everyday and mathematical

to help you connect your

How can taking apart numbers help you to express number language.
sentences in different ways?

T
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@ Getting Started

Each lesson begins with

a Getting Started. When
working on the Getting
Started, use what you
know about the world,
what you have learned
previously, or your
intuition. The goal is just to
get you thinking and ready
for what’s to come.

@ Getting Started

N

Ask Yourself . ..
How can you

use the area of
rectangles in
everyday life?

N

Ask Yourself . ..
How does
representing
mathematics in
multiple ways help
to communicate
reasoning?

@ MODULE1 « TOPIC1 o LESSON 1
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Break It Down to Build It Up

Sofia is building a rectangular walkway up to her house. The width of
the walkway is 5 feet and the length is 27 feet. She needs to calculate
the area of the walkway to determine the amount of materials needed
to build it.

1. Mark and label two different ways you could divide an area model
to determine the area of the walkway.

2. Determine the areas of each of the subdivided parts of your models.

3. What is the total area of the walkway?

QIO



When you
express any
whole number
as a product

of primes, only
primes, and
nothing, you
are determining
the prime
factorization of
that number.

—

ACTIVITY

Prime Factors

2.1

You just determined the factors for a given number as well as the

common factors that two numbers share.

In this activity, you will learn to determine the prime factors of a
given number.

A factor tree is a way to organize the prime factors of a number.
Choose any factor pair to get started.

WORKED EXAMPLE

Use a factor tree to write the prime factorization for 30.
e Begin with the number 30.

e Pick any whole number factor pair of 30, other
than 1 and 30. 30

e Draw a branch from 30 to each factor, 2 and 15. 3

¢ Since one of the factors is not prime, you are
not finished.

o Use branches to write a factor pair for 15.

e Because 2, 3, and 5 are all prime, this factor tree is complete.

4

S

1. Use the factor tree to write the prime factorization of 30.

The factor tree in the Worked Example is not the only factor tree

you can create for 30.

2. How many different factor trees are there for 30?

MODULE 1 » TOPIC1 ¢ LESSON 2
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@ Activities

You are going to build a
deep understanding of
mathematics through

a variety of activities

in an environment
where collaboration
and conversations

are important

and expected.

You will learn how to
solve new problems, but
you will also learn why
those strategies work and
how they are connected
to other strategies you
already know.

Remember:

e It's not just about getting
the answer. The process
is important.

o Making mistakes is a
critical part of learning,
so take risks.

e There is often more
than one way to solve
a problem.

Activities may include
real-world problems,
sorting activities, Worked
Examples, or analyzing
sample student work.

Be prepared to share your
solutions and methods with
your classmates.

FM-11



@ Talk the Talk

Talk the Talk gives you
an opportunity to reflect
on the main ideas of

the lesson.

e Be honest with yourself.

e Ask questions to
clarify anything you
don’t understand.

e Show what you know!

Don't forget to revisit the
question posed on the
lesson opening page to

gauge your understanding.

— — —

(o+-] Talk the Talk ()

The Floor Is Yours

You can apply the distributive property to solve real-world problems.
Consider the situation.

Diego is setting up the gym floor for an after-school program. He wants
to include a rectangular area for playing volleyball and another for
dodgeball. He also wants to have an area for kids who like to play board
games or just sit and read. The gym floor is already 50 feet by 84 feet,
or 4200 square feet.

1. Create a diagram to show how you would split up the gym floor.
Represent your diagram using the distributive property and write an
explanation for the areas assigned to each activity.

MODULE 1 » TOPIC1 ¢ LESSON 1 ©O38
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Lesson 1 Assighnment

ASSIGNMENT
@ Write Remember @ Write
Explain the distributive There are many ways to rewrite equivalent expressions Reflect on your work and
propertY in terms of . using pro.pfertles. The distributive property of multiplication clarify your thinking.
composing and decomposing over addition states that for any numbers a, b, and c,
numbers. alb + ¢) = ab + ac.
Remember
@ Practice Take note of the key
Decompose each rectangle into two or three smaller rectangles to concepts from the lesson.

demonstrate the distributive property. Then, write each area in the

formalb + ¢) = ab + ac. @ Practice

1. 122 P20y 122 i Use the concepts
learned in the lesson to
3 solve problems.
6 — _
3. 244 |
6
O58 MODULE 1 » TOPIC1 o LESSON 1 ASSIGNMENT
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ASSIGNMENT

Prepare

Get ready for the

next lesson.

Lesson 1 Assighnment

4. 6(12 + 4)

5. 10 + 4(2 + 20)

6. 7(4 + 19)

Prepare

1. In the array of numbers shown, circle the prime numbers, cross out

neither prime nor composite.

MODULE 1 » TOPIC1 o LESSON 1 ASSIGNMENT
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the composite numbers, and use a box to identify any number that is

QHoel

QIO



IV

Research-Based Strategies

WORKED EXAMPLE

Use a factor tree to write the prime factorization for 30.

e Begin with the number 30.

e Pick any whole number factor pair of 30, other

not finished.
e Use branches to write a factor pair for 15.

e Because 2, 3, and 5 are all prime, this factor tree is complete.

than 1 and 30. 30
e Draw a branch from 30 to each factor, 2 and 15. 2 - 15
« Since one of the factors is not prime, you are 2/ 3/\

S

EAN

Ask Yourself ...

e What is the main idea?

¢ How would this work if | changed the numbers?

e Have | used these strategies before?

Jayden and Mateo want to determine the number of miles in 31,680 feet using
unit analysis.

Mateo | l‘ Jayden ’I
31,680 HSZE&%«; = & mi 3,680 (%) =
107,270 H00 mi
N N
Ask Yourself. .. Ask Yourself...

e Why is this method correct? e Where is the error?

e Have | used this method before? e Why is it an error?

e How can | correct it?

WORKED EXAMPLE

When you see a Worked

Example:

e Take your time to read
through it.

e Question your own

understanding.
e Think about the

connections between
steps.

THUMBS UP

When you see a Thumbs

Up icon:

o Take your time to read
through the correct
solution.

e Think about the

connections between
steps.

THUMBS DOWN

When you see a Thumbs

Down icon:

e Take your time to read
through the incorrect
solution.

e Think about what error

was made.

GRADE 6 COURSE GUIDE [g\/&)



Research-Based Strategies

WHO'’S CORRECT? \ N
When y?u see a Who's 4. Jamal and Tiara are solving the equation 5 = %
Correcticon: p

_ a. Jamal says that to solve 5 = 2, he would divide by 7. The

e Take your time to read

value of p that makes the equation true is . Tiara disagrees
through the situation. and says that they should divide by % and the solution is 35.

e Question the strategy or Who'is correct?

reason given.

e Determine whether

the work is correct

. b. How can Jamal and Tiara check to see whose answer
or incorrect.

is correct?
S 4
Ask Yourself...

e Does the reasoning make sense?
o If the reasoning makes sense, what is the justification?

o If the reasoning does not make sense, what error
was made?

5y GRADE 6 COURSE GUIDE ©)



The Crew

The Crew is here to help you on your journey. Sometimes, they will
remind you about things you already learned. Sometimes, they will ask
you questions to help you think about different strategies. Sometimes,

they will share fun facts. They are members of your group—someone
you can rely on!

»

Teacher aides will guide you along your journey. They will help you
make connections and remind you to think about the details.

)
9

AN
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TEKS Mathematical Process Standards

TEKS Mathematical Process Standards

Effective communication and collaboration are essential skills of

a successful learner. With practice, you can develop the habits of
mind of a productive mathematical thinker. The “I Can” expectations
listed below align with the TEKS mathematical process standards
and encourage students to develop their mathematical learning

and understanding.

Apply mathematics to problems arising in everyday life,
society, and the workplace.

I CAN:

e use the mathematics that | learn to solve real-world problems.

e interpret mathematical results in the contexts of a variety of
problem situations.

Use a problem-solving model that incorporates analyzing
given information, formulating a plan or strategy,
determining a solution, justifying a solution, and evaluating
the problem-solving process and reasonableness of

the solution.

| CAN:

e explain what a problem “means” in my own words.

create a plan and change it if necessary.

ask useful questions in an attempt to understand the problem.

explain my reasoning and defend my solution.

reflect on whether my results make sense.

5Vl GRADE 6 COURSE GUIDE ©)



TEKS Mathematical Process Standards

Select tools, including real objects, manipulatives, paper and
pencil, and technology, as appropriate; and techniques
including mental math, estimation, and number sense, as
appropriate, to solve problems.

| CAN:

e use a variety of different tools that | have to solve problems.

e recognize when a tool that | have to solve problems might be helpful
and when it has limitations.

e look for efficient methods to solve problems.

e estimate before | begin calculations to inform my reasoning.

Communicate mathematical ideas, reasoning, and their
implications using multiple representations, including
symbols, diagrams, graphs, and language, as appropriate.
| CAN:

e communicate and defend my own mathematical understanding using
examples, models, or diagrams.

e use appropriate mathematical vocabulary in communicating
mathematical ideas.

e make generalizations based on results.
e apply mathematical ideas to solve problems.

e interpret my results in terms of various problem situations.

Create and use representations to organize, record, and
communicate mathematical ideas.

| CAN:

e consider the units of measure involved in a problem.

e label diagrams and figures appropriately to clarify the meaning
of different representations.

e create an understandable representation of a problem situation.

& GRADE 6 COURSE GUIDE [g\/&K)



TEKS Mathematical Process Standards

PROBLEM SOLVING

© B
Goree | (eepomr )
¥ 1
B &~ ::

) —
E)RGAlea GNTERPRE_T]
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Analyze mathematical relationships to connect and
communicate mathematical ideas.

I CAN:

e identify important relationships in a problem situation.

e use what | know to solve new problems.

¢ analyze and organize information.

e look closely to identify patterns or structure.

¢ look for general methods and more efficient ways to solve problems.

Display, explain, and justify mathematical ideas and
arguments using precise mathematical language in written
or oral communication.

| CAN:
o work carefully and check my work.
e distinguish correct reasoning from reasoning that is flawed.

e use appropriate mathematical vocabulary when | talk with my
classmates, my teacher, and others.

e specify the appropriate units of measure when | explain
my reasoning.

e calculate accurately and communicate precisely to others.

The Problem-Solving Model

Productive mathematical thinkers are problem solvers. These
instructional materials include a problem-solving model to help you
develop proficiency with the TEKS mathematical process standards.
An opportunity to use the problem-solving model is present every time
you see the problem-solving model icon.

The problem-solving model represents a strategy you can use to make
sense of problems you must solve. The model provides questions you
can use to guide your thinking and the graphic organizer provides a
place for you to show and organizer your work.

5570 GRADE 6 COURSE GUIDE
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Understanding the

Problem-Solving Model

S,
vonce | Notice | Wonder

Understand the situation by asking these
guestions.

e What do | notice?
e What do | wonder?

e How do | analyze the given information to
identify what is important?

e Do | have enough information to formulate
a plan and determine a solution?

@ Organize | Mathematize

Devise a plan for your mathematical approach
by asking these questions.

o What mathematical relationships exist
between this problem and similar problems
| have solved?

e What plan or strategy can | use to solve
this problem?

e How can | efficiently solve this problem?

e How can | organize, record, and
communicate my mathematics?

@ Predict | Analyze

. Carry out your plan to determine a solution.
Then, ask yourself the following questions.

o Did I display my work using multiple
representations?

e Did | explain my reasoning in terms of the
problem situation?

e Did | communicate the strategy used to
determine the solution?

¢ Did | justify my mathematical argument
clearly using precise mathematical language?

e Can | use my mathematical reasoning to
make any predictions?

) —

X —

) —

[INTERPRET Test | Interpret

Look back at your work and ask these questions.

e Does my solution clearly and completely
answer the original question/problem?

¢ |s my solution reasonable?

e Does my solution make sense in terms of
the problem situation?

e Can | solve the problem using a different
strategy? Would another strategy be
more efficient?

e Can | justify my solution?

E,L

REPORT

Report

. As you share your mathematical reasoning
- with others ask these questions.

e Did you use multiple representations to
represent your mathematics?

¢ Did you justify your mathematical reasoning?

e Can others understand my process and
solution?

GRADE 6 COURSE GUIDE [[§\/574}



The Problem-Solving

Model Graphic Organizer

© =

(Feme | Understand the Problem | (oreanz:] Devise a Plan

@ Carry Out the Plan

o —

X —
o —
wrererer] LOOK Back

—_

rerort | R€ port
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Academic Glossary

Knowing what these terms mean and using them will help you
demonstrate proficiency with the TEKS mathematical process
standards as you think, reason, and communicate your ideas.

Definition

IV

Study or look closely for patterns. Analyzing can involve examining
or breaking a concept down into smaller parts to gain a better
understanding of it.

Ask Yourself
e Do | see any patterns?

o Have | seen something like this before?

o What happens if the shape, representation, or numbers change?

Explain Your Reasoning

Definition
To give details or describe how to determine an answer or solution.
Explaining your reasoning helps justify conclusions.

Ask Yourself...

e How should | organize my thoughts?
¢ Is my explanation logical?

e Does my reasoning make sense?

e How can I justify my answer to others?

ooooooooooooooooo

e Examine
¢ Evaluate
¢ Determine
e Observe
¢ Consider
¢ |nvestigate

e What do you
notice?

e What do you think?
¢ Sort and match

ooooooooooooooooo

ooooooooooooooooo

e Show your work

e Explain your
calculation

e Justify
e Why or why not?

ooooooooooooooooo

GRADE 6 COURSE GUIDE [§\VE7%]



Academic Glossary

ooooooooooooooooo

e Show

¢ Sketch

* Draw

e Create

e Plot

e Graph

e Write an equation
e Complete the table

ooooooooooooooooo

ooooooooooooooooo

¢ Predict

e Approximate

e Expect

e About how much?

ooooooooooooooooo

ooooooooooooooooo

¢ Demonstrate
e Label

e Display

e Compare

¢ Determine

e Define

e What are the
advantages?

e What are the
disadvantages?

e What is similar?
e What is different?

ooooooooooooooooo

5V/572%Y GRADE 6 COURSE GUIDE

Represent

Definition
Display information in various ways. Representing mathematics can be
done using words, tables, graphs, or symbols.

Ask Yourself

How should | organize my thoughts?

How do | use this model to show a concept or idea?

What does this representation tell me?

Is my representation accurate?

Definition
Make an educated guess based on the analysis of given data.
Estimating first helps inform reasoning.

Ask Yourself
e Does my reasoning make sense?

e Is my solution close to my estimation?

Describe

Definition
Represent or give an account of in words. Describing communicates
mathematical ideas to others.

Ask Yourself

How should | organize my thoughts?

Is my explanation logical?

Did | consider the context of the situation?

Does my reasoning make sense?

QIO
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What is Productive Struggle?

Imagine you are trying to beat a game or solve a puzzle. At some
point, you are not sure what to do next. You don't give up; you keep
trying repeatedly until you accomplish your goal. You call this process
productive struggle. Productive struggle is when you choose to persist,
think creatively, and try various strategies to accomplish your goal.
Productive struggle supports you as you develop characteristics and
habits that you will use in everyday life.

Things to do:

Things not to do:

e Persevere.
e Think creatively.

Try different strategies.

Look for connections to other
guestions or ideas.

Ask questions that help you
understand the problem.

Help your classmates without
telling them the answers.

Get discouraged.

Stop after trying your
first attempt.

Focus on the final answer.

Think you have to make sense
of the problem on your own.

This course will challenge you by providing you with opportunities to
solve problems that apply the mathematics you know to the real-world.
As you work through these problems, your first approach may not
work. This is okay, even when your initial strategy does not work,

you are learning. In addition, you will discover multiple ways to solve

a problem. Looking at various strategies will help you evaluate the
problem-solving process and identify an efficient approach. As you
persist in problem-solving, you will better understand the math.

GRADE 6 COURSE GUIDE
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Resources for Students and Families

Topic Summary

Each topic includes a Topic Summary. The Topic Summary contains

a list of all new key terms addressed in the topic and a summary of
each lesson, including worked examples and new key term definitions.
Use the Topic Summary to review each lesson’s major concepts and
strategies as you complete assignments and/or share your learning
outside of class.

YYou can change any divisor into a whole number to make the division of a
decimal easier to solve by multiplying both the dividend and divisor by the
same multiple of 10. Consider 7.56 + 3.6.

Multiply both numbers by the (7.56 - 10) + (3.6 - 10)
least power of 10 that makes =756+ 36

H NEW KEY TERMS
Decimals Summary

LULL Plotting, Comparing, and Orderi LEssoy
1 Rational Numbers lE;oN 3

the divisor into a whole number.
i 21
*ith whole numbers.
36)75.6

2|

A decimal is a number that is written in a system based on | § 8 divisiop, 4,

is another representation to show parts of a whole. Decim You Multiply dec: d,efe"mine o ' Sgorithm, uses o

when you need more precision for measurements betwee deCfma[point Tecimals a5 you d””deﬂd. This s, i3 eEanzz.ed stimatio,

They can be represented on a number line. There are an i decima) p/aces’;tthe Prodyct. Or decimays, andard algorithy, c;nob Mes the g Nd place Value to
e € Useq

decimals between any two decimal values. the factors, Prodyc{ Let's . o divider ';Con(ained in th
. Whole p, ©
'Umberg

Use the s,
‘When comparing two decimals, each place value of a de Ca/cu/ate the prod the divisor is 3. ndard a’gorithm to diyij,
considered. Decimals and fractions can be compared us 3264 Uctof 32 ¢ S tenths divig Vide 357 .. 3. The gj
! . Vided j, : livid
Compare % and 0.35. Which value is greater? Q I’S Ltenth eac| into 3 ellualg,cu’JS lend is 35 and
97 eft roup wij
First, convert % to a decimal. 2284;2 over. P with 2 tenths
Nl
% is equivalent to % or0.5. 233\272 3 27 hu,,’: and 7 hUndrsdths i
ones djy;. . . redth, is
Plot each value on a number line. I divideq iy, 3 into 3 ¢, s 27 hundregy,. .
The fact E10UDS i5 1 oy i < CAUal incach U3l groups js o h ths diviey
I I S R S face 10" 32.64 1y With 0 oneg jore o ©h grouy left oy E70UP with o . "redths
0 0.35 1 - The s e eft over. — 1 1 tover, hundregigpg
2 9

Because % is to the right of 0.35 on the number lin

3[\\
3 -5 7\qu0ﬁent

ory>0.35. 5
d’ViSor -3
0 53— Yvideng
-3
\
27
-2 7
119 therefoy, 257
Oth the divideng ang =119
€ same Numbe, 12+3_ 4
ains Unchangey. (12 30y . 310 .
g0 (12. 100) + (3. 100) [oxokl)|
=4
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Resources for Students and Families

Topic Self-Reflection

The Topic Self-Reflection, provided at the end of each topic, empowers
you to develop confidence in your mathematical understanding and
monitor your own learning processes. Taking the time for self-reflection
helps you identify your strengths and where you want to focus your
efforts to improve.

Use the Topic Self-Reflection throughout the topic to monitor your
progress toward the mathematical goals for the topic.

TOPIC 1 SELF-REFLECTION Name:
ame: TOPIC 1 SELF-REFLECTION continued

EXp ressions At the end of the topic, take some time to reflect on your learning and
answer the following questions.

When you reflect on what you are learning, you develop your

understanding and know when to ask for help. 1. Describe a new strategy you learned in the Expressions topic.

Reflect on these statements. Place a number in each circle from 1-3,
where 1 represents the skill is new to me, 2 represents | am building
proficiency of the skill, and 3 represents | have demonstrated
proficiency of the skill.

| can demonstrate an understanding of the standards in
the Expressions topic by:

N

‘What mathematical understandings from the topic do you feel you
Beginning | Middle of End of are making the most progress with?
Topic Topic

TOPIC 1: Expressions

determining whether two expressions are equivalent
using the order of operations, including expressions
with whole number exponents.

recognizing that an algebraic expression is a
mathematical phrase involving at least one variable
and/or numbers and operation symbols.

@

Are there any concepts within this topic that you find challenging
to understand? How do you plan to improve your understanding of
these concepts?

translating written phrases into algebraic expressions
and vice versa.

evaluating algebraic expressions, including those that
model real-world problems.

generating equivalent expressions using the properties
of operations.

determining whether two expressions are equivalent
using concrete and pictorial models as well as
algebraic representations.

00/ee/ee!
0000 e!e

0/00e/ee

continued on the next page

MODULE 4 » TOPIC1 « SELF-REFLECTION [gg&fd 5 MODULE4 « TOPIC1 * SELF-REFLECTION (oo}
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Resources for Students and Families

Math Glossary

A course-specific math glossary is available to utilize and reference
while you are learning. Use the glossary to locate definitions and
examples of math key terms.

Math Glossary

absolute value bar model

The absolute value, or magnitude, of a number A bar model uses rectangular bars to

is its distance from zero on a number line. represent known and unknown quantities.
Example Example

The absolute value of —3 is the same as the You can use a bar model to solve the equation
absolute value of 3 because they are both a x+ 10 = 15.

distance of 3 from zero on a number line.

| X | 10 | Th§ t.op bar can be
I S S split into two bars, x
and 10. When this split
x+10 happens in the bottom
1=31 =131 bar, with one bar
15 containing 10, it shows
additive inverses that x is the same as 5,
5 10 sox=5.
Two numbers with the sum of zero are called -
additive inverses.
Examples benchmark percents

—19+19=0 a+-a=0 A benchmark percent is a percent that is
commonly used, such as 1%, 5%, 10%, 25%,

algorithm 50%, and 100%.

An algorithm is a process or description of
steps you can follow to complete a
mathematical calculation. convert

To convert a measurement means to
change it to an equivalent measurement in
different units.

Example
To convert 36 inches to feet, you can
multiply:
P 1ft ) _ 36ft
36in. (34) =57
= 3ft
Joroti) MATH GLOSSARY
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Resources for Students and Families

Course Family Guide

The Course Family Guide provides you and your family with an
overview of the course design. The guide details the resources available
to support your learning, such as the Math Glossary, the Topic Family
Guide, the Topic Self-Reflection, and the Topic Summaries.

The purpose of the Course Family Guide is to bridge your learning
in the classroom to your learning at home. The goal is to empower
you and your family to understand the concepts and skills learned
in the classroom so that you can review, discuss, and solidify the

understanding of these key concepts together.

4 COURSE FAMILY GUIDE Engaging with Grade-Level Content

Grade 6 Your student will engage with grade-level content in multiple ways with the
support of the teacher.

How to support your student as they learn o *~arning Together Learning Individually
T*PLE OF CONTENTS
“a learning of lessons | Skills Practice provides students the opportunity
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Resources for Students and Families

Topic Family Guides

Each topic contains a Topic Family Guide that provides an overview of

the math of the topic and answers the questions, “Where have we
been?” and “Where are we going?” Additional components of the Topic
Family Guide are an example of a math model or strategy taught in

the topic, definitions of a few key terms, busting of a math myth, and
qguestions family members can ask you to support your learning.

Learning outside of the classroom is crucial to student success at
school. The Topic Family Guide serves to assist families in talking to
students about the learning that is happening in the classroom.

Dividing Fractions
Rewrite the division expression as a

Grade 6

ﬁ Family Guide
5
% . % _E complex fraction.

MYTH N Multiply the numerator and
(4 denominator by the multiplicative

“*~lan’t have the

MODULE 1 Composing and Decomposing

i 3
inverse of 7.
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GRADE 6

If you think of the surface of the ocean as O, then a diver is in the negative
numbers until he comes back up.

Expressions

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

LESSON 1 Evaluating Numeric Expressions ...............coou.... 669
LESSON 2 Introduction to Algebraic Expressions .................. 691
LESSON 3 Equivalent EXpressions ..........oeuueeeeeouneeennn.. 707
LESSON 4 Verifying Equivalent Expressions ...........c.coouveunn... 735
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Evaluating Numeric

Expressions

.,,.. 8 _.l,. i 8 , ...,._ (
N A A PR AT A PRSA
OBJECTIVES
| . e NEW KEY TERMS
e Interpret a number raised to a positive integer power as a
repeated product. e perfect square

e Identify perfect square numbers and perfect cube numbers. * perfect cube

: , o . e evaluate a numeric
o Write and evaluate numeric expressions involving expression

whole-number exponents. .
e order of operations

¢ Model numeric expressions with two- and three-
dimensional figures.

¢ Evaluate numeric expressions using the order of operations.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have written and evaluated expressions equivalent to
given numbers.

Other than the four operations—addition, subtraction,
multiplication, and division—are there other structures that can be
used in numeric expressions?
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Getting Started

Square and Cube Numbers
""""""""" Remember that repeated multiplication can be represented as a power,

You can read a power which has two elements: the base and the exponent.

in different ways:

“3 to the fourth 3.3.3.-3=234
power” 34
“3 raised to the /-—,—\
power
fourth power”
................. base exponent

The base of a power is the factor that is multiplied repeatedly in the
power, and the exponent of the power is the number of times the base
is used as a factor.

1. ldentify the base and exponent in each power. Then, write each
power in words.

a. 5¢ b. 8

ooooooooooooooooo

You know that the area of a rectangle is calculated by multiplying its
length by its width. Because all sides of a square have the same length,
the area of a square, A, is calculated by multiplying the length of the
side, s, by itself. The formula for the area of a square, A = s - s, can

be written as A = s2.

In the power s?,
the base is the side
length, s, and the
exponent is 2.

ooooooooooooooooo

In the same way, to calculate the square of a number, you multiply the
number by itself.

Y{0§ MODULE4 » TOPIC1 e LESSON 1 38



2. Write the area of each square as a repeated product, as a square
number, and as an area in square units.

a. - b
2.75m
9 cm 9 cm
-
2.75m

One of the areas that you wrote in Question 2 is called a perfect @~ --ccceeeeeeeen.
square because it is the square of an integer. For example, 9 is a You can read 3? as
perfect square because 3 - 3 = 9. Another way you can write this “3 squared.”
mathematical sentenceis32=9.  ceecescaciaiann

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

Recall that the volume of a cube is calculated by multiplying its length ;
by its width and its height. Since the length, width, and height of a In the poYver s "
cube are all the same, the formula for the volume, V, of a cube can be the base is the side

writtenasV =s-s-s,orV =&, length, s, and the

exponent is 3.
In the same way, to calculate the cube of a number, youusethe ~  ceeceeecceccen.
number as a factor three times.

3. Write the volume of each cube as a repeated product, as the cube
of a number, and as a volume in cubic units.

a b.
2cm
4 in.
. 4 in.
2.cm 2 cm : 4 in.
You can read 62 as
A perfect cube is the cube of an integer. For example, 216 is a perfect "6 cubed.”
cube because 6 is awhole numberand 6 - 6 -6 =216. L i ..
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Remember. ..

A numeric expression
is a mathematical
phrase that contains
numbers and

operations.

ooooooooooooooooo

ACTIVITY

1.1 Modeling Expressions

Previously, you may have thought about expressions as recipes. For
example, the expression 2 + 2 might have meant “start with 2 and
add 2 more.” But as a relationship, 2 + 2 means “2 combined with 2.”

The Expression Cards at the end of this lesson contain a variety of
numeric expressions and models that represent numeric expressions.
Cut out the Expression Cards.

1. Consider the different structures of the expressions and the models.

a. Sort the models in a mathematically meaningful way.

b. Sort the expressions in a mathematically meaningful way.

c. Explain how you sorted the Expression Cards.

2. Match the numeric expressions with the models. Select two pairs of
cards and explain why each expression matches the model.

YA MODULE 4 » TOPIC1 e LESSON 1
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Now, it's your turn!

3. Think of a numeric expression. Draw a model to represent that
expression. Trade your model with a classmate and write the
numeric expression that represents their model. When you both
have written your answers, trade back and check your work!

Q.08 MODULE 4 e TOPIC1 e LESSON 1 Bayk!



ACTIVITY

1. 2 Writing Equivalent Expressions

The diagram can be used to determine perfect squares.
Mario drew on the diagram to show that the expression
(4 + 4)?is equivalent to 82.

O/n/ ¥ o/ o/ o
NYANVENANY AT AN

/;\ //V /?\ /;\\o ;L\r/) //“\‘)o //@ //\8'~ //c.grv// f\/// f\/// f\/// f\/// f\///
WA YR Y YA YNV E-YE-YESYENVENETINY A
1123|4567 8|9 10/[11[12/13|14]|15
1
2
) 3
How can you 4
use the grid to
determine the >
square of any 6
number from /
1to 15? 8
|
10
11
12
13
14
15

1. Explain why (4 + 4)? is equivalent to 82 and not equivalent to
42 + 42, Then, use the diagram to write other expressions that
are equivalent to 82.
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IV

2. Write an equivalent numeric expression for each perfect square.

a. 6 © b 122

To evaluate a numeric expression means to simplify the expression to
a single numeric value.

3. Use the diagram to rewrite the expression (7 — 3)? + (10 — 7)? with
fewer terms. Explain your work.

4. Use the diagram to write four numeric expressions.
Then, explain how to evaluate each expression.

The table shows the cubes of the first 10 whole numbers.

1¥=1 22=38 3 =27 43 = 64 53 =125

63=216 | 72=343 | 8 =512 | 93=729 |10° = 1000

5. Write two more equivalent expressions for each. Show how to
evaluate the expressions.

a. 53 b. 23

MODULE 4 e TOPIC1 e LESSON 1
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ACTIVITY

1.3 Evaluating Expressions

Consider the numeric expression 2 - 52.

1. Natalia drew a model to represent the expression.
Explain how Natalia’s model represents the
expression. Then, evaluate the expression.

2. Kaya and Samantha each evaluated the expression differently.

Samantha B Koy 8i
0GP 1+9°
5t =15 2:5=10
1+ =950 10* = 100

a. What does Samantha’s solution tell you about how to evaluate a
numeric expression with both multiplication and exponents?

b. Draw a model to represent Kaya's solution. Explain how the
model is different from Natalia’s.

Parentheses are symbols used to group numbers and operations.
You can think about expressions inside parentheses as a single value.
In Question 3, take a careful look at how the parentheses are used in
each expression.

Y43y MODULE4 o TOPIC1 e LESSON 1
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3. This model represents the expression (6 + 4) - 3. 6
a. Evaluate the expression that the model represents. 6
6

b. Draw a model that would represent the expression
6 + (4 - 3) and evaluate the expression.

c. Compare the models and the expressions. How does moving
the parentheses change how you draw the model and how you
evaluate the expression?

4. Consider the numeric expression (5 + 3)2.

a. Draw a model to represent this expression.

/[

b. People evaluated the numeric expression two different ways,
resulting in two different values. Determine which solution is

-

correct. Explain why one solution is correct and state the error
that was made in the other solution.
Solution A Solution B
(5 + 3)2 (5+ 372
= 82 =25+9
= 64 =34
S )
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5. Consider the numeric expression 3 - (7 — 2).

a. Draw a model to represent this expression.

b. People evaluated the numeric expression two different ways, 3
resulting in two different values. Determine which solution
= is correct. Explain why one solution is correct and state the
error that was made in the other solution. Cross out the
incorrect solution.
Solution A Solution B
3:(7—-2) 3:(7—-2)
=21-2 = 3(5)
=19 =15
\ )

6. A band is playing at a local restaurant for a total of 8 Fridays and will
receive payment after their last performance. The band advertises
their 8 appearances in the local newspaper for a total cost of $400.
When the band makes $500 for each appearance, which numeric
expression correctly shows the amount of money each of the four
members will earn? Explain your reasoning.

Expression A Expression B
(8 - 500 — 400) + 4 8-500 — 400 +~ 4

Y48 MODULE4 o TOPIC1 e LESSON 1 S



ACTIVITY

V.88 The Order of Operations

A mnemonic is a
strategy using a
pattern of letters

There is an order of operations, an order in which operations are

performed when evaluating any numeric expression. The order of or words to help
operations is a set of rules that ensures the same result every time an you remember
expression is evaluated. something. What

is @ mnemonic
Order of Operations Rules
could you use
1. Evaluate expressions inside parentheses or grouping symbols. to remember
the order of

2. Evaluate exponents. operations?

3. Multiply and divide from left to right. - Ve 7
4. Add and subtract from left to right.

Keep in mind that multiplication and division are of equal importance
and evaluated in order from left to right. The same is true for addition
and subtraction.

/

A mnemonic may help
you remember the
order. The important
thing is to understand
WHY the order of
operations works.

\— _/
Vv
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Evaluate each expression using the order of operations.

1. 6(16 — 10) ~ 22 — 36 + (—3)?

2. =12 — (25 = 5)?

3. (122 — 48) - (-2

4. —168 ~ 22 + (=3)* - 20

510+(5-3)+2

108 MODULE4 o TOPIC1 e LESSON 1 S



S Applying the Order of Operations
and Prime Factorization

1.5

You have previously learned about prime factorization, and you have
learned the order of operations.

You can use what you know about prime factorization and the
order of operations to determine the value of expressions or rewrite
expressions.

1. Determine the value of the expression 6(—2) + (—5) + (—4)(—8).

2. Determine the value of the expression 72 — ((—4)(3) + 6 + (2)(5) —8).

3. A gym teacher purchased 5 basketballs for $27 each and
2 volleyballs for $10 each. To determine the balance change of the
school gym checking account the gym teacher calculated 5(—27)
+ 2(—10). What is the balance change in the checking account?

4. Determine the value of the expression —3 - 2 — (6 +(—2)3).

Q.08 MODULE 4 e TOPIC1 e LESSON 1 B!



You can use prime factorization to write equivalent expressions.
52 + 545,

WORKED EXAMPLE N

To rewrite the expression 52 + 5 - 75 using prime factorization.

Step 1: Rewrite the prime factorization for 75 using powers.

75 = 3-5?
Step 2: Since, 75 is multiplied by 5.

Rewrite the expression 52+ 5 - (3 - 5% as 52+ 5%- 3

N\

5. Why can’t you combine 52 and 5% when rewriting the expression
with powers?

6. Rewrite each expression using prime factorization with powers.

a. 22+3-28

b. 32+ 2-42

c. 225+ 144
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7. Determine the value of each expression.

a. 33+32—-(3-6)+7

b. (—2)° — ((—4)2- 2)

Q.08 MODULE 4 e TOPIC1 e LESSON 1 B:k!



ese | Talk the Talk
o

Order of Operations

Determine whether or not each expression was evaluated correctly.
Show the correct work for any incorrect answers.

1. 18 = 2-3?
18+2-9
18 = 18
1

2. (15+10 = 5) - 19

(15+2) - 19
17 — 19
-2

3.60-(10-6+1)-2
60 — (10 —7)*-2

60 —(3)?-2
60 —9-2
60 — 18
42

MODULE 4 e TOPIC1 e LESSON 1
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Each numeric expression has been evaluated correctly and incorrectly.
For those that have been evaluated correctly, state how the order of
operations was used to evaluate the expression. For those expressions
that have been evaluated incorrectly, determine the error that

was made.

4, Strategy A

——————————————————————

IV

-2(10-1) -3~
—2(9)—-3-2

~18 —3-2
—21-2
—42

Strategy A
4 + 32
4+9

13

. Strategy A

(2 + 6)?
82
64

2

Strategy B

-2(10-1)-3-2
—2(9)—3-2

18- 6
24

Strategy B
4 + 32

72

49

Strategy B
(2 + 6)?

4 + 36
40

MODULE 4 e TOPIC1 e LESSON 1
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Expression Cards
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Why is this page blank?
So you can cut out the expression cards on the other side
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Lesson 1 Assighment

Write

What is important to remember when simplifying expressions?

Remember
Memorize the first 15 squares and 10 cubes.
Perfect Squares
12=1 22=4 F=9 42 =16 52=25
62 =36 72 =49 82 = 64 92=281 10%? = 100
112 =121 122 = 144 132 = 169 142 = 196 152 = 225
Perfect Cubes
1¥3=1 22=28 3=27 43 = 64 5% =125
6% = 216 73 =343 8% =512 93 =729 10% = 1000
Practice

Use the order of operations to evaluate each numeric expression.

1. 42-3 - 2.3 -14+2+5

3. 17 - 28 © 4,144+ 628 + 22

MODULE 4 e TOPIC1 e LESSON 1 ASSIGNMENT
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Lesson 1 Assighment

5. 32 + 42 6.24—-3-5-9

7.9 -5 2.3 © 8. 11276 — 4%+ (—2)

Rewrite each expression using prime factorization with powers.

9. 22+ 6-2-18 £ 10. 53+ 4-7-21

Prepare

In the school cafeteria, soft pretzels sell for $1.25 each.
Determine how much money the cafeteria earns in each situation.

1. On Monday, the cafeteria sold 14 soft pretzels.
2. On Wednesday, the cafeteria sold 35 soft pretzels.

3. On Thursday, the cafeteria sold 50 soft pretzels.
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Introduction to Algebraic

Expressions

.,,.. 8 _.l,. i 8 , ...,._ (
N A A PR AT A PRSA
OBJECTIVES
e Write algebraic expressions to represent real-world and NEW KEY TERMS
mathematical situations. e variable

. . e algebraic expression
e Match algebraic and verbal expressions. & P

) ) ) ) ¢ coefficient
¢ |dentify parts of an algebraic expression using

mathematical terms. e term

e evaluate an algebraic

e Evaluate algebraic expressions at specific values of expression

their variables.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have written and evaluated expressions made up of numbers,
but often expressions are made up of numbers and letters.

What situations can be represented by expressions with letters,
and how do you evaluate them?
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Getting Started

Do You Speak Math?

ooooooooooooooooo

Rewrite each statement using symbols.
You are writing a

numeric expression 1. Fourteen more than six
to represent
each statement.

ooooooooooooooooo

2. Six more than fourteen

3. Seven less than thirteen

Which
expressions
can be written
in more than 5
one way?

. J

4. Thirteen less than seven

. Twenty-three subtracted from thirty

V 6. Thirty subtracted from twenty-three

—~

-

|
i; 7. The quotient of twelve divided by four
~,

8. The quotient of four divided by twelve

9. One-fourth of twenty-eight

10. Two to the seventh power

11. Seven squared

4 MODULE 4 ¢ TOPIC1 e LESSON 2 08



ACTIVITY

2.1 Writing Expressions with Variables

Consider the quantity that changes as you think about the situations
in Question 1.

1. A school lunch costs $1.85 for each student. For each situation,
write a numeric expression to determine the amount of money that
is collected. Then, evaluate the expression.

a. Fifty-five students purchase a school lunch.

b. One hundred twenty-six students purchase a school lunch.

c. Two hundred thirteen students purchase a school lunch.

d. One thousand five hundred twelve students purchase a
school lunch.

2. Write a sentence to describe how you can determine the amount of
money collected for any number of students buying school lunches.

In Question 1, there is one quantity that changes or varies—the number
of students who bought school lunches. In mathematics, letters are
often used to represent quantities that vary. These letters are called
variables, and they help you write algebraic expressions to represent
situations. An algebraic expression is an expression that has at least
one variable.

Q.08 MODULE 4 e TOPIC1 e LESSON 2 B&k!



e R hle A Vel 3. Write an algebraic expression to represent the total amount of
money collected for any number of students buying school lunches.
© |§ )\
74

[ NOTICE (REPORTW

‘1' 1‘ A number that is multiplied by a variable in an algebraic expression is

B e :: called a coefficient.
 —

ORGANIZE G@ 4. ldentify a coefficient in the expression you wrote in Question 3.

S @

ANALYZE

{ 3

When a coefficient
is not shown, it

5. The cost to rent a skating rink is $215 for a two-hour party.
All the people who attend the party will share the cost equally. For
each number of attendees, write a numeric expression to determine

is understood how much each person will pay. Then, evaluate the expression.
to be 1. So, the

coefficient of a. 25 attendees : b. 100 attendees

xis 1. :

c. Write an algebraic expression to represent how much each
= = person will pay to attend the skate party.

AN

6. Andrew has three 300-minute international calling cards.

a. Complete the table to determine how many minutes are left on
each card after each call.

Minutes on Card Duration of Call | Minutes Left on Card

300 33 min

300 1 h 20 min

b. Write an algebraic expression that represents the number of
minutes remaining after each call on each card.
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7. Write an algebraic expression to represent each situation.
Identify the coefficient(s).

a. A plane descends to % of its cruising altitude, a. What is its
new altitude?

b. A cube has an edge length of s. What is the volume of the cube?

c. Used paperback books cost $6.25 each, with an additional
shipping and handling cost of $8.75. What is the cost of x books?

d. Chairs cost $35, and sofas cost $75. How much does it cost to
purchase x chairs and y sofas?

8. Write an algebraic expression to represent each word expression.

a. The quotient of a number n divided by 7

b. Fourteen less than three times a number n

c. One-fourth of a number n minus 6

d. Ten times the square of a number w divided by 12

Q.08 MODULE 4 e TOPIC 1 e LESSON 2 &L



S4B Matching Algebraic and
2.2 Verbal Expressions

Let’s play Expression Explosion! You teacher will hand out cards. Your
goal is to identify the written or algebraic expression that corresponds
to your card.

Record your pair of matching algebraic and written expressions.

1. How can you be sure that you have found the correct match?

22 MODULE 4 « TOPIC1 o LESSON 2 238



ACTIVITY

2 . 3 Parts of Algebraic Expressions

As you learned previously, an algebraic expression contains at least
one variable and sometimes numbers and operations. A term of an
algebraic expression is a number, a variable, or a product of numbers
and variables.

WORKED EXAMPLE 3

Consider the expression 3x + 4y — 7.

The expression has three terms: 3x, 4y, and 7. The operation
between the first two terms is addition, and the operation between
the second and third term is subtraction.

The first termis 3 The second term is 4 The third termis a
multiplied by the variable x. multiplied by the variable y. constant term of 7.
A+ 4y -7

N\

1. Consider two algebraic expressions: 8 + 5x and 8 — 5x.

a. ldentify the terms in each algebraic expression.

b. Identify the operation between each term in each
algebraic expression.

c. What is the same in both expressions?

d. What is different in the expressions?
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2. ldentify the number of terms, and then the terms themselves, for
each algebraic expression.

a. 4 — 3x

b. 4a — 9 + 3a

c. 7b — 9x + 3a — 12

348 MODULE 4 o TOPIC1 e LESSON 2 S



ACTIVITY

y V.88 Evaluating Algebraic Expressions

IV

To evaluate an algebraic expression means to determine the value of
the expression for a given value of each variable. When you evaluate an
algebraic expression, you substitute the given values for the variables
and then determine the value of the expression.

1. Write a sentence to describe the meaning of each algebraic
expression. Then, evaluate the algebraic expression for the
given value.

a. 3x —4,forx =10 b. 11 — s, fors = 14

_ : y _
c. 10—z forz=8 .od. 5—Z,fory—2
e. 7 — 5a,fora = 20 Cf %,forb=8

Don't forget to
use the order of
operations when
evaluating an

algebraic expression.

ooooooooooooooooo
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2. Complete each table.

3h—2

[SMIEN

51

wWIN

o\

1.7

1.5

11

2.5

MODULE 4 e TOPIC1 e LESSON 2
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eee | Talk the Talk

Expression Construction

1. Construct an algebraic expression for each description. )

a. There are 2 terms. The first term is a constant. Add the first {
term to the second term, which is a product of a number and _
a variable. |

b. There are 4 terms. The first term is a variable divided by 11. Add
the first term to a second term, which is a constant. The third (
term is a second variable multiplied by three-fourths. Subtract
the third term from the first 2 terms. The last term is a different >
constant. Add the last term to the other 3 terms.

c. The cube of a variable is subtracted from a constant and then ‘
added to the square of the same variable.

d. A number is multiplied by the square of a variable minus a
number multiplied by the same variable minus a constant.
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It is your turn to challenge your classmates!

2. Create a description for an algebraic expression and swap
descriptions with a classmate. After you receive the algebraic
expression back from your classmate, answer Question 3.

3. Did your classmate write an expression that fits your description?
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IV

Lesson 2 Assighment

Write

Complete each statement with the correct term: algebraic
expression, variable, evaluate an algebraic expression,
constant, coefficient.

1.

A(n) is a letter used to represent a
quantity that varies.

. A(n) is a number, or quantity, that you

multiply a variable by in an algebraic expression.

. A number, or quantity, that does not change its value

is called a(n)

A mathematical phrase involving at least one variable
is called a(n)

To means to determine
the value of the expression.

Practice

Write an algebraic expression to represent each situation.

1.

A T-shirt costs $5.99.

a. How much will you spend when you buy x T-shirts?

Remember

Whenever you perform the
same mathematical process
over and over, you can write
a mathematical phrase, called
an algebraic expression, to
represent the situation.

b. Evaluate your expression to calculate the amount of money you

will spend when you buy 4 shirts or 10 shirts.
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Lesson 2 Assighnment

704

. You have 7 folders and you want to put the same number of pages in

each folder.

a. When you have a total of p pages, how many pages will be in
each folder?

b. Evaluate your expression to calculate the number of pages in each
folder when you have 147 pages or 245 pages.

. You have a coupon for $5 off your total bill at Mama'’s Meals

on Main.

a. How much will you pay after using the coupon when your bill was
b dollars?

b. Evaluate your expression to calculate the amount you will pay
when your bill was $23.45 or $54.83.

You have already read two and a half hours for the Read-a-Thon.

a. How long will you have read when you read an additional h hours?

b. Evaluate your expression to calculate the amount of time you will
have read when you read 3 or 5% additional hours.

MODULE 4 e TOPIC1 e LESSON 2 ASSIGNMENT
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Lesson 2 Assighment

Write an algebraic expression that represents each verbal expression.

5. 6 times a number plus 3

6. 4 times a number subtracted from 2

7. A number squared divided by 2 and then added to 16

8. 5 plus a number and then multiplied by 8

Identify the number of terms, and then the terms themselves, for each
algebraic expression.

9. 6y + 14

10. 7x — 3y + 12z

11. 104a + 224b

Evaluate each algebraic expression for the given value.

12. 34 — y*fory =5

© MODULE 4 e TOPIC1 e LESSON 2 ASSIGNMENT By/ek;



Lesson 2 Assighnment

13. m® — 18 form =2

14, —5‘1 +42ford = —70

Prepare
Evaluate each expression.

.3
1.5+7

2. 0.24 ~ 0.6

5. What do you notice about the answers to Questions 3 and 4?
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Equivalent Expressions

(

A YA PR A AYPRCA

OBJECTIVES

e Model algebraic expressions with algebra tiles.

NEW KEY TERM

o . ) ) ) e like terms
e Simplify algebraic expressions using algebra tiles.

e Simplify algebraic expressions using the associative,
commutative, and distributive properties.

e Apply properties of operations to create
equivalent expressions.

e Rewrite expressions as the product of two factors.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have evaluated numeric expressions and written and evaluated
algebraic expressions.

How do you combine algebraic expressions, like you did with numeric
expressions, into as few terms as possible?
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Getting Started

Packing for a Camping Trip

Alejandro and Eduardo, twin brothers, are packing for a weekend
camping trip. They lay out the following items to go in the suitcase.

Alejandro: Eduardo:

OO oooa

N o
&
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1. How many shirts and bottoms is each brother packing?
Together, how many shirts and bottoms are they packing?

Shirts Bottoms
Alejandro
Eduardo
Together

Your teacher has provided you with algebra tiles.

2. How can you use algebra tiles to model the number of shirts each
brother packed and the number of shirts they packed together?

noono Hoo Hooooooon
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BN

Ask Yourself . ..
Which tool or
strategy is most
efficient?

Your addition
expressions
should each

have 3 terms.
Why?

.

vV

S UABN Algebra Tiles and Combining Like

3.1 Terms

As you may have seen in the previous activity, when using algebra tiles
to model situations and expressions, it is important to have a shared
meaning for each differently sized algebra tile.

Your teacher will hold up each differently sized algebra tile and tell you
the conventional value of each.

1. Sketch each tile and record its value.

2. Represent each numeric or algebraic expression using algebra tiles.
Write an addition expression that highlights the different tiles used
in the model. Then, sketch the model below the expression.

a. 3
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IV

b. 3x

c. —3x?

In an algebraic expression, like terms are two or more terms that have
the same variable raised to the same power. The coefficients of like
terms can be different. Let’s start our exploration of combining like
terms with a review of the properties of arithmetic and algebra that

you will use to combine terms.

The expression you wrote in each part of Question 2 was made up
of like terms. All tiles that are the same size and have the same value

represent like terms.

3. Given the algebra tile model, write an addition expression that
highlights the different tiles in the model. Then, when necessary,
combine like terms and write the expression using as few terms

as possible.

x2

—X

—X

—X

x2
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4. Analyze the last expression you wrote in Question 3.

a. How many terms are in your expression with the fewest terms?
What is the relationship between this and the algebra tile model?

b. What is the greatest exponent in the expression?

c. What is the coefficient of x in the expression? What is the
relationship between this and your algebra tile model?

When | combine
like terms

using models,

| just group

all the same
tiles together.

J 5. Consider the model.
V

x2

i
i

a. Write an addition expression that highlights the different tiles in
the model.
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b. Rearrange the tiles to combine all of the like tiles. How many
terms does your expression have now?

X
X x2
=X
—X
2
—X
2 (
So, combining
like terms
c. Write the new algebraic expression represented. means to add

or subtract
terms with the
same variables.
For example,
3x + 5xis 8x.

r

6. Represent the algebraic expression 3x? + x — 2 using algebra tiles.

How many types of tiles do you need? V

o’ “e
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Algebra tiles are helpful tools for combining like terms in algebraic
expressions. However, because they only represent whole number tiles,
they cannot be used to model all algebraic expressions.

7. Use what you have learned about combining like terms to rewrite
each algebraic expression with as few terms as possible.

a. 2x + 3x — 4.5x

1 1
b. 32x+2+4x+14

c. 45x+ 6x —3.5x+7

d. 5x+2x+%x2—3x

4% MODULE 4 o TOPIC1 e LESSON 3 S



IV

ACTIVITY

3.2

Let’s use algebra tiles to explore rewriting algebraic expressions with

Property

the distributive property.

The algebra tiles model the expression x + 1.

WORKED EXAMPLE

Consider the expression 5(x + 1). This expression has two factors:
5 and the quantity (x + 1). You can use the distributive property to
rewrite this expression. In this case, multiply the 5 by each term of
the quantity (x + 1). The model using algebra tiles is shown.

Algebra Tiles and the Distributive

ooooooooooooooooo

When you are
speaking about an
algebraic expression
that is grouped
together with
parentheses, use the
words the quantity.
For example, 2(x + 3)

in words would

x+ 1

A\

N\ be “two times the
quantity x plus three.”

ooooooooooooooooo

This model is
just adding the

5x+ 1) =5x+5

quantity x +1
five times!

|78

o “e
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1. Analyze the parts of the mathematical expressions in the Worked
Example. Explain each response.

a. Which expression, 5(x + 1) or 5x + 5, shows a product of
two factors?

b. How many terms are in 5x + 5?

c. The number 5 is a coefficient in which expression?

2. Create a model of each expression using your algebra tiles.
Then, sketch the model and rewrite the expression using the
distributive property.

a. 4(-2x + 1)
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b. (3x + 1)2
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3. Rewrite each expression using the distributive property.
Then, combine like terms when possible.

2
a. 3(6x + 12)

b. 2(—x + 5) + 4(x + 7)

c. 5x+ 2(3x — 7)

Ah, so |
distribute like
this: 2(x + 2)
2-x+2-2
2x + 4. d. 2ax + 2) + 8x

7

Vv
”

So far in this activity, you have multiplied expressions together
using the distributive property. Now, let’s think about how to
divide expressions.
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How do you think the distributive property will play a part in dividing
expressions? Let’s find out.

4. Consider the expression (4x + 8) + 4, which you could also rewrite

4x + 8
3574 .

a. First, represent 4x + 8 using your algebra tiles. Sketch the model
you create.

b. Next, divide your algebra tile model into four equal groups.
Then, sketch the model you created with your algebra tiles.

| know that
multiplication
and division
are inverse
operations.
So, | should
c. Write an expression to represent each group from your sketches start thinking
in part (b). in reverse.

\ 7

vV

—rrr
-
S

d. Verify you created equal groups by multiplying your expression
from part (c) by 4. The product you calculate should equal 4x + 8.
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To rewrite the
expression, divide
the denominator
into both terms in

the numerator.

ooooooooooooooooo

2l MODULE 4 o TOPIC1 e LESSON 3

Let’s consider the division expression from Question 4.

WORKED EXAMPLE N

You can rewrite an expression of the form % using the
distributive property.
4x + 8 _ 4x n 8
4 4 4
=1x+ 2
=X+ 2
So, 2 H8 x40

S

The model you created in Question 4 is an example that shows
that the distributive property can be used with division as well as
with multiplication.

2x2 — 6x+ 4

5. Consider the expression 5

a. Use algebra tiles to represent the division expression.

QIO



b. Rewrite the division expression using the distributive property.
Then, simplify the expression.

2x> —6x +4 _ 2x*>  6x L4 _
5 - =

c. Verify that your answer is correct.

Trung thinks he can simplify algebraic expressions that use the

distributive property with division without using algebra tiles. He

6+ 3(x+1)

wants to rewrite in as few terms as possible and proposes

two different methods.

6. Analyze each correct method.

Method | I Method? 1

(,,+3(x+l)=2+3(x+l) b+3X+1)_ +3x+3
3 3 3 3 = 3
=2+ (x+1) _3x+9
- 3
=X+ 3 _3x . 9
=3 *3
=X+ 3

a. Explain the reasoning used in each method.

b. Which method do you prefer. Why?
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ACTIVITY

3 . 3 Factoring Algebraic Expressions

You have used the distributive property to multiply and divide algebraic
expressions by a given value. The distributive property can also be
used to rewrite an algebraic expression as a product of two factors: a
constant and a sum of terms.

You can write any expression as a product of two factors. In many
types of math problems, you often need the coefficient of a variable
to be 1. Let’s explore how to use the distributive property—without
algebra tiles—to rewrite expressions so that the coefficient of the
variable is 1.

1. Consider the expression 3x + 6.

a. ldentify the coefficient of the variable term.

b. Use the distributive property to rewrite the expression as the
product of two factors: the coefficient and a sum
of terms.

c. How can you check your work?
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Using the distributive property to rewrite the sum of two terms as the
product of two factors is also referred to as factoring expressions. In
the expression 3x + 6, you factored out the common factor of 3 from
each term and rewrote the expression as 3(x + 2). In other words, you
divided 3 from each term and wrote the expression as the product of
3 and the sum of the remaining factors, (x + 2).

You can use the same strategy to rewrite an algebraic expression so
that the coefficient of the variable is 1 even when the terms do not
have common factors.

WORKED EXAMPLE

Let’s rewrite the expression 4x — 7 so the coefficient of the
variable is 1.

Z

To rewrite the expression, factor out the coefficient 4 from each
term. The equivalent expression is the product of the coefficient
and the difference of the remaining factors.

_ g% _7
4x—7_4(4 4)

_ _ 7

- 4(x-2)

S

2. Use the distributive property to check that the new expression is
equivalent to the original expression in the Worked Example.

3. Rewrite each expression as the product of two factors.
Check your answers.

a. 4x+5 * b —8x—3
c. %x_4 Cod 11x+1.21

ooooooooooooooooo

Remember. ..

You can multiply or
divide any expression
by 1 and not change

its value.

ooooooooooooooooo
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ACTIVITY

<88 Simplifying Algebraic Expressions

Rewrite each expression using the distributive property.

1, 22 L2, 15x — 10

3(X+1)+12 . 1 1
3. 3 34 2§+ZX

Rewrite each algebraic expression in as few terms as possible.

5. 3x + 5x2 — 3x + 2x? Eé>.4x2—4x+3x+2x2

7. 7x+5—6x+2 38.x2+5x+4x2—3x
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Rewrite each algebraic expression by applying the distributive property
and then combining like terms.

9. 4(x + 5x) — 3x - 10. 2(2x — 5x) + 3(x + 3x)
11. 3x + 5(2x + 7) L 12, # 43
13. 3(x + 2x) + A X D14, 2(x + 3) + 4lx + 5) - 3x
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eee | Talk the Talk

Write Right

Mr. Patel asked his class to write expressions equivalent to

7(3a + 5) and 8 + 3(2x + 5) and got five different responses for each.
For each response, determine whether the students rewrote the

original expression correctly. For those not rewritten correctly, describe
the mistake that was made in rewriting the expression.

1. 7(3a + 5)

a. 10a + 12
b. 7(3a) + 7(5)
c. 2la+5

d. 21a + 35
e. 7(8a)

2. 8+ 3(2x + 5)

a. 8+3:-2x+3-5

b. 23 + 6x
c. 11(2x + 5)
d. 8+ 6x+ 15
e. 13 + 6x
........................................ ot
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Algebra Tiles

Key
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Why is this page blank?
So you can cut out the algebra tiles on the other side
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Algebra Tiles

Key

=X2 =X I:':
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Why is this page blank?
So you can cut out the algebra tiles on the other side
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IV

Lesson 3 Assighment

Write

Describe three different
ways that you can use the
distributive property to
rewrite expressions. Provide
an example for each.

Practice

Remember

To rewrite an algebraic expression with as few terms as
possible, use the properties of arithmetic and the order
of operations.

An algebraic expression containing terms can be
written as the product of two factors by applying the
distributive property.

1. Represent each algebraic expression by sketching algebra tiles.
Rewrite the expression with a lower number of terms, when possible.

a. X2+ 2x+5

b. x2+3x+1—x
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Lesson 3 Assighment

2. Rewrite each expression by combining like terms.

a. —4.5x+ (6 —3.5x) + 7

2 5 1 1 1
b. <§X + §X + Z) + (ZX —f-?)

3. Paola is going on an overnight family reunion camping trip. She is in
charge of bringing the wood for the campfire. She will start the fire
with 6 logs and then plans to add 3 logs for each hour the fire burns.

a. Represent the number of logs she will use as an
algebraic expression.

b. Suppose the family decides to stay for 2 nights next year. Write
the expression for the number of logs they would need for
2 nights.
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Lesson 3 Assighment

c. Create a model of the situation in part (b) using your algebra tiles
and then sketch the model.

d. Rewrite the expression in part (c) using as few terms as possible.

e. Paola’s cousin believes they will only need one-third of the
firewood Paola brings for one night. Represent this as an
expression and then use the distributive property to rewrite
the expression.

4. Rewrite each expression by applying the distributive property and
combining like terms.

a. —7(—2x + 1) + 5(x + 4)

12 + 16x

b. 9x + 6 + Z

6(—x + 1) + 30
C. 6
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Lesson 3 Assighment

5. Rewrite each expression as a product of two factors so that the
coefficient of the variable is 1.

a. —6x+7

b. 5x + 8

Prepare

Determine which pairs of ratios are equivalent. Explain how you know.

1. 5:7and 100: 140

2. 42:48and 14 : 15

3. 105:100 and 20: 21

4. 9:12 and 60 : 80
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Verifying Equivalent
Expressions

.,,.. 8 _.l,. i 8 , ...,._ (
N A A PR AT A PRSA
OBJECTIVES
. . . NEW KEY TERM
e Compare expressions using properties of numbers and
operations, tables, and graphs. e equivalent expressions

¢ |dentify when two expressions are equivalent.

e Determine whether two expressions are equivalent.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You know how to use the distributive property and combine like
terms to write equivalent expressions.

How can you determine whether two given expressions
are equivalent?
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Getting Started

Property Sort

Cut out the Property Cards located at the end of the lesson.

On each card is one representation of a property of numbers or
operations that you have used in the past to rewrite and evaluate
numeric expressions.

1. Sort the cards according to the property named or illustrated on the
cards. Create a table that shows your final sorting.

FAEHR| [T it
Wnny (7 o
Gadr w@Eud ORI

D AHO
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S UM Multiple Methods to Demonstrate
o | the Equivalence of Expressions

Two algebraic expressions are equivalent expressions when you are
able to substitute any values for the variables and the results are equal.

While it's not realistic to test each expression for every possible J\

value for the unknown, you can examine the characteristics of each

expression in the different representations: Ask Yourself . ..
e rewritten expressions using the properties How does

representing

e atable of values mathematics in

e a graph of both expressions multiple ways help
e modeling with algebra tiles to communicate
reasoning?

Let’s explore each representation.
Consider the two expressions 2(x + 2) + 3x and 5x + 4.

1. Use a table to evaluate each expression for different values of
the variable.

a. Complete the table of values for each value of x.

X 2(x + 2) + 3x 5x+ 4

b. What can you determine based on the values in the table?

Q.08 MODULE 4 e TOPIC 1 e LESSON 4 BWiY/



c. What would you need to know to be able to verify that the two
expressions are equivalent?

2. Rewrite the given expression and identify the property applied at

each step.

2(x + 2) + 3x given

=2x + + 3x

= X+ 4 combine like terms/addition

3. Are the two expressions from the table equivalent? Explain.

yEtsl MODULE 4 o TOPIC1 o LESSON 4 S



You can also use a graph to determine or verify whether two
expressions are equivalent.

4. Use the table of values to sketch the graph of both expressions on
the coordinate plane.

a. Plot the values for each expression on the coordinate plane. Use
a O to represent the values from the first expression and a A to
represent the values from the second expression. Then, connect
the results for each expression with a line.

2oyA
18
16 f
14 Don't forget to
12 put arrows on
0 each end of your
line. The arrows

® show that the

é line goes on

4 forever.

2 L

> X 4

O 2 4 6 8 10 12 14 16 18 20

b. How does the graph demonstrate that the two expressions
are equivalent?

£ %
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Lastly, you can use algebra tiles to model each expression to determine
whether the two expressions are equivalent.

ey [J=1 O=-1 | |=x | = —x
5. Model each algebraic expression using algebra tiles. Draw
your model.

6. How do the algebra tile models demonstrate that the two
expressions are equivalent?
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SN Determining Whether Expressions
4.2 Are Equivalent

Let’s consider the expressions 2x + 5 and 2(x + 5).

1. Use a table to evaluate each expression for different values of
the variable.

a. Complete the table of values for each value of x.

X 2x+ 5 2(x + 5)

b. What can you determine, based on the values in the table?

2. Use the distributive property to rewrite the second expression.
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3. Are the two expressions equivalent? Explain your reasoning.

4. Use the table of values to sketch the graph of both expressions on
the coordinate plane.

a. Plot the values for each expression on the coordinate plane. Use
a O to represent the values from the first expression and a A to
represent the values from the second expression. Then, connect
the results for each expression with a line.

A
20

18

16

14

12
10
8

6
4
2

> X
O 2 4 6 8 10 12 14 16 18 20

b. What does the graph tell you about the equivalence of the
two expressions?

y£yA MODULE 4 o TOPIC1 e LESSON 4
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IV

5. Model each algebraic expression using algebra tiles. Draw

your model.

6. How do the algebra tile models demonstrate whether the two

expressions are equivalent?

For each pair of expressions, use a table, the properties of numbers
and operations, a graph, and algebra tiles to determine whether the

expressions are equivalent.

7. B3x+8)+ (6 —x)and 4x + 14

X (3x + 8) + (6 — x)

4x + 14

MODULE 4 e TOPIC1 ¢ LESSON 4
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ooooooooooooooooo

Remember-...

Just as with two-color
counters, tiles of

the same shape and
opposite color create
a zero pair.

ooooooooooooooooo

. (Bx+8)+ (6 —x)

=3x+(8+6)—x

= 3x + — X

= + 3x — X

given

associative property of addition

commutative property of addition

22

20

18

16

14

12

10

N B~ O

> X

O 2 4 ¢ 8

your model.
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d. Model each algebraic expression using algebra tiles. Draw
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e. Are the two expressions from the table equivalent? Explain.

8. x+3(2x+ 1)and 7x + 3

a.
X X+ 3(2x + 1) 7x + 3
0
1
2
b. x + 3(2x + 1) given
=x+
¢
22
20
18
16
14
12
10
8
6
4
2
> X

02468101214161820r
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d. Model each algebraic expression using algebra tiles.
Draw your model.

e. Are the two expressions equivalent? Explain using all
four representations.
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ese | Talk the Talk |

Property Management

For each step of the simplification of the expression, identify the
property or operation applied.

Number Property or Operation

1. 10-4x + 3(2x + 1) given

=(10-4)x + 3(2x + 1)

=40x + 3(2x + 1) multiplication
=40x + 6x + 3
=46x + 3

2.20+(6+x+7 given

=20+ (x+6)+7

=20+ x+(6+7) associative property of addition
=20+ x+ 13
=x+20+ 13
=x + 33

3. 7x + 12X4_ 8 | 5x given

=7x+ 3x — 2 + 5x

=10x — 2 + 5x
=10x + 5x — 2
=15x — 2

——————————————————————

QOIS MODULE 4 e TOPIC1 ¢ LESSON 4
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PROBLEM SOLVING 4. Rewrite 2()(%5)_4 — x using the fewest terms possible. Justify each
step with a property or operation.

NOTICE REPORT

= =
N e—
o —
ORGANIZE INTERPRET

@S

ANALYZE

5. How can you use another representation to check that your answer

in Question 4 is equivalent to 2()(%5)_4 - x?
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Property Cards

________________________________________________________________________________________________________________

' commutative !

property of

i addition

distributive
property

6-5=5-6

‘a+b=b+a

' associative b+ =

property of ! a b+c o 7:\3 7:\3 :
{ multiplication | an T ac =
IR e D
Ecommutativeé(m_z).szé _
. property of | - -
, PIPSIY Ol 1 13.(2.5) :
i multiplication i i i
] IR ATATAR
e swia- QD @
. addition > 107202 @
=
oy Brare=i L L
A N A R e i i g
i i  [rdodoiok | (Y| [Aokoirirdoknok |
R e | AR (AR | RO |
Tled e defodedok| (Yo% |  (oAdAnoioaok |

________________________________________________________________________________________________________________
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Why is this page blank?
So you can cut out the property cards on the other side
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Lesson 4 Assighment

Write

For 1-7, match each term to the best definition.

1. commutative property of addition a. Forany numbersaandb,a+b=b +a
2. commutative property of multiplication b. For any numbers a, b, and c, (ab)c = a(bc)
3. associative property of addition c. Two or more terms that have the same

variable raised to the same power
4. associative property of multiplication d. For any numbers aand b, ab = ba

5. like terms e. For any numbers a, b, and c,
(@+b)+c=a+(b+c

6. additive inverse property f. Forany numbera,a+0=a

7. identity property of addition g. Forany numbera,a+ —a=0

8. Explain what it means for two expressions to be equivalent.

Remember

To determine whether two expressions are equivalent, you can create a table of values,
graph the expressions rewrite the expressions using properties of numbers and operations,
or model the expressions using algebra tiles.
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Lesson 4 Assighment

Practice

Determine whether the expressions are equivalent. Select a tool
(properties, a table, a graph, or algebra tiles) in each problem to verify
your answer.

1. 2Bx + 2) — 2xand 4x + 2

A
20

18

16

14

12

10

N A~ O
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Lesson 4 Assighment

2. 1+ 3(3 + x) and 4(3 + x)

20
18
16
14

12

10

N B~ O

> X

O 2 4 6 8 10 12 14 16 18 20
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Lesson 4 Assighment

Determine whether the expressions are equivalent. Use the properties,
a table, and a graph in each problem to verify your answer.

3. 2x+ 1and 2(x + 3)

20
18

16

14

12

10

N B~ O

» X

024681012141618207

4. ‘”‘T” + 4 and 2(x + 3.5)

20
18

16
14

12

10

N B~ O

> X

0 2 4 6 8 10 12 14 16 18 20
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Lesson 4 Assighment

Prepare

Rewrite each number as an addition, subtraction, multiplication, or
division expression. use each operation once.

1. 24

N

4. 100
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TOPIC 1 SELF-REFLECTION
Name

Expressions

When you reflect on what you are learning, you develop your
understanding and know when to ask for help.

Reflect on these statements. Place a number in each circle from 1-3,
where 1 represents the skill is new to me, 2 represents | am building
proficiency of the skill, and 3 represents | have demonstrated
proficiency of the skill.

| can demonstrate an understanding of the standards in
the Expressions topic by:

Beginning | Middle of End of

TOPIC 1: Expressions of Topic Topic Topic

determining whether two expressions are equivalent
using the order of operations, including expressions
with whole number exponents.

recognizing that an algebraic expression is a
mathematical phrase involving at least one variable
and/or numbers and operation symbols.

translating written phrases into algebraic expressions
and vice versa.

evaluating algebraic expressions, including those that
model real-world problems.

generating equivalent expressions using the properties
of operations.

determining whether two expressions are equivalent
using concrete and pictorial models as well as
algebraic representations.

00000
00000
0/0/00/0®

continued on the next page
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TOPIC 1 SELF-REFLECTION continued

At the end of the topic, take some time to reflect on your learning and
answer the following questions.

1. Describe a new strategy you learned in the Expressions topic.

2. What mathematical understandings from the topic do you feel you
are making the most progress with?

3. Are there any concepts within this topic that you find challenging
to understand? How do you plan to improve your understanding of
these concepts?

4088 MODULE 4 o TOPIC1 e SELF-REFLECTION O



TOPIC 1 SUMMARY

Expressions Summary

LESSON

1

Repeated multiplication can be 3X3Xx3x3=3*
represented as a power. A power 3¢

has two elements: the base and the W_,\
exponent. The base of a power is the /;ower exponent
factor that is multiplied repeatedly in
the power, and the exponent of the
power is the number of times the base is used as a factor.

Evaluating Numeric Expressions

base

You can read this power in different ways: 3 to the fourth power, 3 raised to the
fourth power, or 3 to the fourth.

To calculate the square of a number, multiply the number by itself. The
squares of integers are called perfect squares. For example, 9 is a perfect
square because 3 X 3 = 9. Another way to write this equation is 32 = 9. You
can read 32 as “3 squared.”

To calculate the cube of a number, use the number as a factor three times.
A perfect cube is the cube of an integer. For example, 216 is a perfect cube
because 6 X 6 X 6, or 6%, is equal to 216. You can read 62 as “6 cubed.”

To evaluate a numeric expression means to simplify the expression to a
single numeric value.

For example, consider the numeric expression 2 - 52, as represented in the
model shown.

2=25and2-5%2=2-25, or50.

Therefore, 2 - 52 has a value of 50.

The order of operations is a set of rules that ensures the same result every
time an expression is evaluated.

1. Evaluate expressions inside parentheses or grouping symbols.

2. Evaluate exponents.

3. Multiply and divide from left to right.

4. Add and subtract from left to right.

NEW KEY TERMS

e perfect square

e perfect cube
[cubo perfecto]

e evaluate a numeric
expression [evaluar
una expresion
numérica]

e order of operations
[orden de las
operaciones]

* variable [variable]

e algebraic expression
[expresion algebraical

e coefficient
[coeficiente]

e term [término]

e evaluate an
algebraic
expression
[evaluar una
expresion
algebraica]

e like terms

e equivalent
expressions
[expresiones
equivalentes]
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762

For example, evaluate the expression 12 <+ (4 + 2) + 4? using the order
of operations.

12 = (6) + 42 Evaluate the expression in parentheses.
12 -6+ 16 Evaluate the exponent.
2+ 16 Divide from left to right.
18 Add from left to right.

You can use prime factorization to write equivalent expressions.

For example, you can use prime factorization with powers to rewrite 52 + 5 - 75.

Step 1: Rewrite 75 using prime factorization 75=3-5-5
with powers. _ 3.5
Step 2: Substitute 3 - 52 for 75 in the 52+5.3-5

original expression.

Step 3: Use the commutative property to rewrite 5 +3-5-5
the multiplication.

Step 4: Rewrite 5 - 52 as 5°. 52+ 3.58

LESSON . . .
2 Introduction to Algebraic Expressions

In mathematics, letters are often used to represent quantities that vary.
These letters are called variables, and they help you write algebraic
expressions to represent situations. An algebraic expression is an expression
that has at least one variable.

For example, if a school lunch costs $2.25 for each student, you can write an
algebraic expression to represent the total amount of money collected for
any number of students buying school lunches.

The variable s can represent the unknown number of students buying school
lunches. The algebraic expression is 2.25s.

A number that is multiplied by a variable in an algebraic expression is called the
numerical coefficient. The coefficient in the expression written above is 2.25.

A term of an algebraic expression is a number, variable, or product of
numbers and variables.

For example, consider the expression 3x + 4y — 7. The expression has three
terms: 3x, 4y, and 7. The operation between the first and second is addition,
and the operation between the second and third term is subtraction. There

are two terms with variables, and the third term is a constant term of 7.

To evaluate an algebraic expression means to determine the value of the
expression for a given value of each variable. When you evaluate an algebraic

MODULE 4 e TOPIC1 e TOPIC SUMMARY
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expression, you substitute the given values for the variables and then
determine the value of the expression.

For example, evaluate 10 — %forx =9

10 — % Substitute the given value for x.

10 — 3 =7 Use the order of operations to evaluate
the expression.

LESSON
3 Equivalent Expressions
In an algebraic expression, like X+ 1
terms are two or more terms ™ N
that have the same variable o X 1
raised to the same power.
The numerical coefficients of 1 X 1

like terms may be different.
You can combine like terms in

algebraic expressions by adding 5 { | 1 X 1
or subtracting terms with the
same variables. For example, 1 X 1

3x + 5x combines to make 8x.

Algebraic expressions can \
be rewritten using the
distributive property.

5xk+1)=5x+5

For example, consider the expression 5(x + 1), which has two factors: 5 and
the quantity (x + 1). In this case, multiply the 5 by each term of the quantity
(x + 1). The model using algebra tiles is shown.

4x+8 _4x , 8
You can also rewrite an expression of the 4 T 4 "4
4x+8 . o .
form —=— using the distributive property.

The distributive property can also be used to

rewrite an algebraic expression as a product of =x+2
two factors: a constant and a sum of terms. This is

also referred to as factoring expressions.

To rewrite the expression 4x — 7 so the coefficient ax—7= 4(% - %)
of the variable is 1, factor out the coefficient 4 - 4(x _ %)
from each term. The equivalent expression is the

product of the coefficient and the sum of the

remaining factors.

QOIS MODULE 4 e TOPIC1 e TOPIC SUMMARY
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LESSON

4

Two algebraic expressions are equivalent expressions if, when the same
value is substituted for the variable in each expression, the results are equal.

Verifying Equivalent Expressions

Creating a table of values, graphing the expressions, modeling with algebra
tiles, or rewriting the expressions using number properties can help you to
determine if two expressions are equivalent.

For example, consider the two expressions
2(x + 2) + 3x — 2x and 5x + 4. X | 2x+2)+3x | 5x+ 4

The table of values for each value
of x shows that the two expressions 0 4 4
are equivalent.

Using the table of values to graph the two 1 9 ?
expressions results in two lines that lie
on top of one another, showing that the 2 14 14

expressions are equivalent.

You can also rewrite the given expression 3 19 19
to show that the two expressions
are equivalent.

2(x + 2) + 3x given
2x + 4 + 3x distributive property
5+ 4 combine like terms

You can model each expression with algebra tiles to determine whether the
two expressions are equivalent.

Key [ ]=1 []=-1 | [=x | [ = —x

[ 1
[ 1
[ 1

w+2+3x [ OO
100

5% + 4 [ 100
[ 100
[ 1
[ 1
[ 1

Both models have 5 of the x tiles and 4 of the unit tiles. So, the expressions
are equivalent.
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Air traffic controllers use radar to track tens of thousands of commercial
airline flights every day. Controllers use quadrants to identify the locations,
altitudes, and speeds of the many different flights.

Equations and Inequalities

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

LESSON 1 Reasoning with Equal Expressions . ..................... 767
LESSON 2 Solving One-Step Addition Equations ................... 795
LESSON 3 Solving One-Step Multiplication Equations .............. 811
LESSON 4 Solving Equations to Solve Problems.................... 835
LESSON 5 Solving Inequalities with Inverse Operations ............. 847
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Reasoning with Equal

Expressions

IV

OBJECTIVES

Compose and decompose numeric and

algebraic equations.

Substitute values into equations to
determine whether they make the

equation true.

Construct and analyze equations using

properties of equality.

Analyze, write, and graph inequalities.

NEW KEY TERMS

Determine the number of solutions of an

equation or inequality.

oooooooooooooooooooooooooooooooooooooooooo

You have learned about both numeric and

algebraic expressions and how they describe
situations and relationships among quantities.

What properties do equal expressions have,
and how can you use these properties to reason about solutions?

equation

reflexive property of
equality

solution

addition property of
equality

subtraction property
of equality

multiplication
property of equality
division property of
equality

A YA PR A AYPRCA

symmetric property
of equality

zero property of
multiplication

e identity property

of multiplication

e identity property

of addition

graph of an
inequality

¢ solution set of an

inequality
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Getting Started

The Same But Different

1. Write different expressions equal to 4.

Be creative! 2. Now write different expressions equal to 4 + 5.

Include different
operations in

our expressions.
y P 4+5=

v 4+

4+5=

3. What can you do to one of the expressions you wrote in Question 1
to make it equal to one of the expressions you wrote in Question 2?

v/ MODULE 4 ¢ TOPIC2 ¢ LESSON 1 08



s OAMN  Using Substitution to Understand
1.1 Equality

IV

An equation is a statement of equality between two expressions.
An equation can contain numbers, variables, or both in the same
mathematical sentence.

Consider the equation 8 + 4 =

One way to determine the unknown number is to rewrite the
expressions on both sides of the equals sign until they match.

Consider each reasoning strategy that is used to determine the
unknown numberin 8 + 4 = + 5.

Kaya ’I

The equals sign tells me to perform the operation on
the left in the equation 8§ + 4 =__ + 5.

§+4=12+5
12 +5 =17

Therefore, the unknown number is 17.

Natalia I‘

| can detevmine the unknown numbey in

5 + H= __ + 5 by vewriting the expvession on the
left. | can take | fvorm & and give it to the Y and Keep
the value of the expression the same.

B—D+MU+D)=__+5
7+5s=__+5

Thevefove, the unknown numbey is 7.

+ 5. It has an unknown number.

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

The reflexive property of
equality says that when
both sides of an equation
look exactly the same,
their values are equal.

--------------------
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Samantha I‘

| can determine the unknown number in 8 + 4 =
+ 5 by r‘cwr‘iﬁhg both expressions.

B+4=__+1+4
T+l+4=__+1+4

Therefore, the unknown number is 7.

1. What is the unknown number in the equation8 + 4 =__ + 5?
Explain why this makes sense.

2. Explain the error in Kaya'’s reasoning.

3. How are Natalia’s reasoning and Samantha’s reasoning similar? How
are they different?

Y7088 MODULE4  TOPIC2 e LESSON 1 S



4. Consider the equation 31 + 67 = + 12.

a. Determine the unknown number by rewriting the expressions on
either side of the equals sign until they match.

b. How can you check your answer to make sure it is correct?

c. What number property or properties did you use when
determining the unknown number?

5. Use your number sense reasoning to determine each unknown
number. Show your work.

a. 85+ 45 = + 60

b. 9 +23 = + 14
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ACTIVITY

1 . 2 Solutions from a Set

oooooooooooooooooooo

Recall that an expression
in mathematics is a
number or a combination
of numbers and
operations. An algebraic
expression is an
expression that has at
least one variable.

oooooooooooooooooooo

Equations come in many forms. Because expressions are either numeric
or algebraic, equations can be made of just numbers or both numbers
and variables. Both expressions and equations can also be represented
verbally, using words instead of symbols.

Consider the difference between an equation and an expression.

The expressions 8 and (—2)?> + 4 are both numeric expressions. When
you write an equal sign between two numeric expressions, you create a
statement of equality. For example, 8 = (—2)? + 4 is an equation.

Consider 7x + 3 — 2x and —10. They are both expressions. However,
7x + 3 — 2x is an algebraic expression, and —10 is a numeric expression.
When you put an equal sign between an algebraic and a numeric
expression, you create a statement of equality. So, 7x + 2 — 2x = —10
is also an equation.

You can write an equal sign between two algebraic expressions. The
expressions 10x — 5 and 2x + 35 are both algebraic expressions. When
you put an equal sign between two algebraic expressions, you create a
statement of equality. So, 10x — 5 = 2x + 35 is also an equation.

1. ldentify whether the given represents a numeric expression, an
algebraic expression, or an equation.

1. _
a. 7 x—12)+ 6
b. Three more than a number squared is nineteen.
c. —3x+2

d -30+6+2=-3

8 MODULE 4 o TOPIC2 e LESSON 1
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e. Eight less than negative seven.

f. 2-7+3

Equations are statements—they may be always true, never true, or true
for certain values of the variable.

oooooooooooooooooooo

Always True Never True Sometimes True For equations to be
sometimes true, the
6=10—-4 10 =20 x=5 equation is true for
X=X X=X+ 2 X+2=12 only certain values of
the variable.
When you determine that an equation is never true, you can makeita  «..c.ccoceiiiiiiia
true statement by using the symbol =. For example, 10 = 20 should be
written as 10 = 20. .
Expressions
2. Create at least five different kinds of equations using the list of
expressions. State whether each equation is numeric or algebraic. 6 -2
X
4
2(x + 1)
0+8
3. Identify your equations that are always true, never true, and those 2%
equations where you don't yet know whether they are true or false.
Explain your reasoning. o 4 2
8
3x
0
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A solution to an equation is any value for a variable that makes the
equation true.

4. Sets of values are given. For each set, decide which value(s), if
any, makes each of your equations from Question 2 true. Show
your work.

a. {1, 2, 3,4}

b. {1,3,5,7,9}

c. {0}

s MODULE4 o TOPIC2 e LESSON 1 S



5. Use the list of given expressions to write the type of equation
described.

a. Write an equation with variables that has no possible solution.
Explain why the equation has no solution.

b. Write an equation with variables that is true no matter what
number is substituted for the variable. Explain why there are an
infinite number of solutions.
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ACTIVITY

] Using Properties of Equality

The addition property of equality states that when two values a and

b are equal, and when you add the same value c to each, the sums

are equal.

The subtraction property of equality states that when you subtract the
same value ¢ from equal values a and b, the differences are equal.

Properties of equality

For all numbers a, b, and ¢

Addition property of equality

Ifa=b,thena+c=b +c.

Subtraction property of equality

Ifa=b,thena—c=b—c.

1. Suppose you have the equation x = 15.

a. Use the addition property of equality to write at least
3 equations that have the same solution.

b. Use the subtraction property of equality to write at least
3 equations that have the same solution.

43 MODULE4 o TOPIC2 e LESSON 1
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2. Suppose you have the equationx + 5 =1+ 9.

a. Use the addition property of equality to write at least
3 equations that have the same solution.

b. Use the subtraction property of equality to write at least
3 equations that have the same solution.

The multiplication property of equality states that when two values a
and b are equal, and when you multiply each by the same value c, the
products are equal.

The division property of equality states that when you divide equal
values a and b by the same value c, the quotients are equal. The
division property of equality is true only when c is not equal to O.

Properties of equality For all numbers a, b, and ¢

Multiplication property of equality Ifa=b,thena-c=b-c.

If a = band c=+ 0O, then

Division property of equality d-c=b=c

Why can’t the
value of ¢ be 0?

3. Suppose you have the equation x = 5.

vV

a. Use the multiplication property of equality to write at least 3
equations that have the same solution.
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b. Use the division property of equality to write at least 3 equations
that have the same solution.

"""""""""""""" 4. Suppose you have the equation %x = 10.
Properties of equality are

logical rules that allow a. Use the multiplication property of equality to write at least

t intain bal . .
you fo maintain balance 3 equations that have the same solution.
and rewrite equations.

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

b. Use the division property of equality to write at least 3 equations
that have the same solution.

5. Describe how you can check the solutions of the equations you
wrote in Questions 1 and 3.
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ACTIVITY

y BV.9 Identifying Solutions

Cut out the cards at the end of the lesson. There are Equation Cards s ccemeremeeceeees
and Solution Cards. The Solution Cards are shaded green. The symmetric property
of equality states that
whena = b, thenb = a.
So, x = 3 is the same as
3 =x.

oooooooooooooooooooo

1. Match the Equation Cards with the Solution Cards. Explain how you
identified each solution.
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2. Which equation(s) have no solution? Explain how you know.

3. Which equation(s) have an infinite number of solutions? Explain how
you know.

Equations that have an infinite number of solutions are equations that
are true no matter what value you assign to the variable. These kinds of
equations often describe important properties of numbers.

Consider each property.

e The zero property of multiplication states that the product of any
number and O is O.

e The identity property of multiplication states that the product of any
number and 1 is the number.

¢ The identity property of addition states that the sum of any number
and O is the number.

4. Study the Equation Cards.

a. Which equation states the zero property of multiplication?

b. Which equation states the identity property of multiplication?
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c. Which equation states the identity property of addition?

5. Three of the Solution Cards did not match any of the Equation
Cards. Write equations that have those values as solutions.
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Why does one

graph show an

open point and
the other one a
closed point?

ACTIVITY

1.5 Inequalities

You can use a number line to represent inequalities. The graph of an
inequality in one variable is the set of all points on a number line that
make the inequality true. The set of all points that make an inequality
true is the solution set of the inequality.

1. Consider the graphs of the inequalities x > 3 and x = 3.

'\

a. Describe each number line representation.

b. Describe the solution set for each inequality.

c. How does the solution set of the inequality x = 3 differ from the
solution set of x > 3?
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IV

2. Consider the graphs of the inequalities x < 3 and x = 3.

a. Describe each number line representation.

b. Describe the solution set for each inequality.

c. How does the solution set of the inequality x = 3 differ from the
solution set of x < 3?

eec0 0000000000000 00

The solution to any
inequality can be
represented on a
number line by a ray. A
ray begins at a starting
point and goes on

forever in one direction.

A closed circle means
that the starting point
is part of the solution
set of the inequality. An
open circle means that
the starting point is not
part of the solution set
of the inequality.

eec0 0000000000000 00
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3. Write the inequality represented by each graph.

For solution
sets that don't
start on an
exact number,
make your best
approximation.

AN

784

| | | | | | | | | .
a. < 1 1 1 1 1 + | | | | >
10 11 12 13 14 15 16 17 18 19
« | | | | | L~ | |
b. < 1 1 1 1 1 O 1 —>
10 M 12 13 14 15 16 17 18 19
| | | | | | | | | | .
c. < | | | | | | | | | | >
30 31 32 33 34 35 36 37 38 39
| | | iy | | | | | |
d. < | | | Y | | | | | | >
20 21 22 23 24 25 26 27 28 29
4. Graph the solution set for each inequality.
a. x=14
) | | | | | | .
< | | | | | | >
10 11 12 13 14 15
b. x <55
) | | | | | | .
< | | | | | | >
50 51 52 53 54 55
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1
= <
C. 22_x
< | | | | | | .
< | | | | | | >
0 1 2 3 4 5
d. x>3.3
« | | | | | | .
< | | | | | | >
0 1 2 3 4 5
e. x#4.2
) | | | | | | .
< | | | | | | >
0 1 2 3 4 5

5. Consider the inequalities in Questions 1 through 4.

a. How many solutions does each inequality have?

b. Can you write an inequality that has no solution? Explain.

c. Can you write an inequality that has just one solution? Explain
your reasoning.
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6. Explain the meaning of each sentence in words. Then, define a
variable and write a mathematical statement to represent each
statement. Finally, sketch a graph of each inequality.

a. The maximum load for an elevator is 2900 Ibs.

v

A

b. A car can seat up to 8 passengers.

Does a
“maximum”
include the
starting point?

/ c. No persons under the age of 18 are permitted.

Vv

v

A

d. You must be at least 13 years old to join.

A
v
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*e¢ | Talk the Talk
Not All Variables Are Created Equal

A point at a is plotted on the number line shown.

a
L

A
v

([@f ]

1. Plot a point to the right of a and label it b.

a. Write three different inequalities that are true about a and b.

b. What can you say about all points to the right of point a on the
number line?

2. Plot a point to the left of a and label it c.

a. Write three different inequalities that are true about a and c.

b. What can you say about all points to the left of point a on the
number line?
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3. Describe the position of all points on the number line that are:

a. Greater than a.

b. Less than a.
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Why is this page blank?
So you can cut out the cards on the other side

MODULE 4 « TOPIC2 ¢ LESSON 1



Lesson 1 Assignment

Write

Complete each statement with the correct term.

1. The states that when two values a and b are equal, and when you
multiply each by the same value c, the products are equal.

2. Aln) to an equation is any value for a variable that makes the
equation true.

3. The says that when both sides of an equation look exactly the
same, their values must be equal.

4. A(n) is a mathematical sentence created by writing two
expressions with an equals sign between them.

5. The is the set of all points on a number line that make the
inequality true.

6. The is the set of all points that make an inequality true.
Remember
Properties of equality are logical rules that allow you to maintain balance and rewrite
equations.
Properties of equality For all numbers a, b, and ¢
Addition property of equality Ifa=b,thena+c=b +c.
Subtraction property of equality Ifa=b,thena—-—c=b —c.
Multiplication property of equality If a = b, then ac = bc.
Division property of equality If a =b,and ¢ # 0, then 2 = %
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Lesson 1 Assighment

Practice

Indicate whether each equation has one solution, no solution, or an
infinite number of solutions and explain your reasoning. When the
equation has one solution, determine the solution from the set of
values given.

Set of values: {0, 1, 2, 3, 4, 5, 9, 10, 35, 36, 37, 38, 39, 40, 50, 60, 61, 62,
63, 64, 65, 99, 100}

1. x—3=x+3

2. 81 =9

3. x+17 =55
i =

4. 3 21

5 84+x=x+8

Graph the solution set for each inequality

| y,
7

— Tt T 1Tt T
20 21 22 23 24 25 26 27 28 29

Y
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Lesson 1 Assighment

Prepare
Determine each sum or difference.

1. 5.67 +8.73

2. 8.73 — 5.67

w
Njw
+
IEN
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Solving One-Step
Addition Equations

(

N AT YRS AQTAYPERCA

OBJECTIVES

¢ Reason about addition equations.

NEW KEY TERMS

e Use bar models to represent one-step addition equations. > LBl L.

¢ Use inverse operations to solve one-step addition equations. * one-step equation

. . e inverse operations
¢ Solve one-step addition equations. P

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Throughout this course, you have used a variety of tools to solve
mathematical problems, including area models, pictures, tables,
strip diagrams, double number lines, graphs, and expressions.

What tools might help you in solving equations?
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Getting Started

Form of O

Consider the number 0. What comes to mind?

1. Write five different numerical expressions for the number O.

oooooooooooooooooooo

Think About. ..

As you evaluate your
expressions, you will likely
use an equal sign. The
number sentence is then
an equation.

oooooooooooooooooooo

Be creative! Use
different types
of numbers

and operations
in your

expressions. Share your numerical expressions with your classmates.

V ” 2. Did you and your classmates use common strategies to write your
expressions? How many possible numerical expressions could you
write for this number?

o’ -
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ACTIVITY

2.1 Reasoning About Addition Equations

Reasoning about equations and determining solutions with bar models
provides a visual representation of the structure of the equations. A
bar model uses rectangular bars to represent known and unknown
guantities.

WORKED EXAMPLE N

Consider the addition equation x + 10 = 15.

x + 10

This equation states that for some value of x,
the expression x + 10 is equal to 15. This can be 15
represented using a bar model.

Just like with area models, bar models can be
decomposed. The expression x + 10 can be
decomposed into a part representing x and a
part representing 10. The number 15 can be
decomposed in a similar way: 15 = 5 + 10.

x + 10

15
The bar model demonstrates that these two

equations are equivalent. 5 10

x+ 10 =15
x+10=5+ 10

By examining the structure of the second equation, you can see that
5 is the value for x that makes this equation true.

N\

ooooooooooooooooo

Remember. ..

A solution to an
equation is a value
for the variable that
makes the equation a
true statement.

ooooooooooooooooo

oooooooooooooooooooo

Because the expressions
x + 10 and 15 are equal,
their bars are of equal
length. Even after the
bars are decomposed,
the lengths maintain

their equality.

You are dealing with
unknowns. Do not worry
when the lengths of the
parts are not accurate.

oooooooooooooooooooo
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Notice how the
bars maintain
the same length
throughout the
entire model.

vV

o’ -

1. Why is the number 15 decomposed into the numerical expression
5+ 10?

2. Describe how the model in the Worked Example would be different
for each equation. Complete the bar model for each.

a. x+ 10 =17

X 10

x + 10

17

b. x+ 6 =15

X+ 6

15

448 MODULE 4 o TOPIC2 e LESSON 2
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3. Consider the equation 14 + x = 32.

a. Complete the bar model.

14 + x

S

b. Write the equation represented by the decomposed expressions
in the bar model.

c. Which value for x makes the equation a true statement?

4. Consider the equation 90 = x + 64.

a. Complete the bar model.

90

X + 64

Q.08 MODULE 4 e TOPIC 2 e LESSON 2 Bwgk)



b. Write the equation represented by the decomposed expressions
in the bar model.

c. Which value for x makes the equation a true statement?

5. In each bar model, how did you determine how to decompose the
given expressions?
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IV

ACTIVITY

Solving Addition Equations

2.2

In Activity 2.1, Reasoning About Addition Equations, you used bar models
to solve one-step equations. A one-step equation is an equation that can
be solved using only one operation. How can you use what you learned

from creating bar models to solve any equation?

Now that you understand bar models, you can write equivalent
equations with the same structure. While you can use reasoning to
determine the value for the variable that makes an equation true,
you can also use the properties and inverse operations to isolate the
variable. Inverse operations are pairs of operations that reverse the
effects of each other. For example, subtraction and addition are
inverse operations.

WORKED EXAMPLE

Solve the equation h + 6 = 19.

Write equivalent expressions that

h+6=13+6 .
mirror structure.

Use the inverse operations to
reverse the addition of 6 to h by
creating a zero pair.

h+6—-6=13+6—-6

Combine like terms and apply the

+0=13 +
h+0=13+0 additive identity property.

h =13

N\

The additive
identity property
states that for
any number m,
m+ 0 =m.

In other words,
when you add 0
to any number, it
stays the same.
It keeps its
identity!

1. Examine the Worked Example.

a. What is the solutionto h + 6 = 19?

b. Are there other solutions to the equation? How do you know?

MODULE 4 e TOPIC2 e LESSON 2
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2. Use the same strategy to solve each equation.

a. 35=12+m

b. t+ 24 =85

3. Analyze Trung'’s strategy to solve the equation =11 =m + 7.

Trung 0

When solving the addition equation -1l = m + 7, I can
simply subtract 7 from both sides without first
writing an equivalent equation.

N=m+7
N-7=m+7-7
-18 = m

The value for m that makes this equation true is -18.

a. What property of equality is Trung using in her strategy?

b. How could Trung check that her solution is correct?
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4. Use Trung'’s strategy to solve each equation. Check to see that your
solution makes the original equation a true statement.

. 120 +y = 315 : 3 _ 1
a y : b. 57 =x+ 45
c. b+ 567 =12.89 ©d. 2356 = —1699 + a
l— l + = —
e 5=5+% f w+ 314 =27

g 13L=c+93 © h.p+(-19) = —105
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| *=* ] Talk the Talk
g

It All Adds Up

1. What does it mean to solve an equation?

2. Describe how to solve any one-step addition equation. How do you
check to see whether a value is the solution to an equation?

3. Write two different one-step equations for each solution provided.

a. m=12
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Lesson 2 Assighment

Write Remember
Write a definition for each A solution to an equation is any value(s) for the variable
term in your own words. that makes the equation true. To solve a one-step

addition equation, perform inverse operations to both
sides of the equation to isolate the variable.

e one-step equation
e solution

e inverse operations

Practice

Use a bar model to solve each equation.

1. x+7=15 £ 2.19=x+13
L 145=6+ : 1_,3

3 S=6+y ; 4. a+5 =47
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Lesson 2 Assighment

Solve each equation. Check each solution.

5. -34=x+ 17 © 6.a+(—25)=92
3., _ 193 S R |

7.7§+b—104 38.242—t:+54

9. r+34=131 310. 421 =298 +s
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Lesson 2 Assighment

Prepare
Rewrite each fraction as a whole number times a unit fraction.
4 : 9
1. 5 : 2. 5
2 1
3. 37 4 15
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Solving One-Step
Multiplication Equations

(

AV AYpP R AN AYPRCA

OBJECTIVES

¢ Use bar models to represent one-step multiplication
equations, including real-world problems and
geometric concepts.

¢ Use inverse operations to solve one-step
multiplication equations.

e Reason about multiplication equations.

e Connect bar models to the algorithm for solving
multiplication equations.

¢ Solve one-step multiplication equations.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have solved one-step addition equations using bar models and
inverse operations.

How can you use similar strategies to solve one-step
multiplication problems?
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Getting Started

Form of 1

Consider the number 1. What comes to mind?

1. Write five different numeric expressions for the number 1.

Be sure to write
expressions for
1 that include
multiplication
and division.

Share your numeric expressions with your classmates.

Vv

2. Did you and your classmates use common strategies to write your
expressions? How many possible numeric expressions could you
write for this number?
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ACTIVITY

3.1 Equations

Reasoning About Multiplication

Just as with addition equations, solving multiplication equations
involves determining the value for the variable that makes the

statement true. You can use bar models to understand the structure of

th

WORKED EXAMPLE

N\

e equation and reason about the solution.

Consider the multiplication equation 2x = 6.

This equation states that for some value of x, the
expression 2x is equal to 6.

You can decompose 2x by rewriting it as the
equivalent expression 1x + 1x, or x + x.

To maintain equivalence, decompose 6 in a
similar way.

The bar model demonstrates that these two
equations are equivalent.

2x =6
X+x=3+3

By examining the structure of the second equation,
you can see that x = 3.

2x

2x

What is the
relationship
between these
bar models and
the bar models
you used to
solve addition
equations?

7

1. Why is the number 6 decomposed into the numeric

IV

expression 3 + 3?

vV

—~ e
Am)m,

~
~
A
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T 06 : R Rle hV (el Solve each equation using a bar model.

© B
( NOTICE [ REPiT w
4 4

——
ORGANIZE INTERPRET

@/

ANALYZE

2. 3x =12
3. 7x = 63
4. 4x=6
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Models help with determining solutions to real-world problems.

WORKED EXAMPLE 3

The area of a triangle is 65
square feet.

The height of the triangle is 10 feet.
What is the length of the base of
the triangle?

Write an equation to represent the area of the triangle. Then, use a
bar model to solve for the length of the base.

-1
A=7bh b | b | b | b |ob
65 = 3 b (10)
5b
65 = 5b
13=0b e
The length of the base is 13 feet. 13 | 13 | 13 | 13 | 13

S

5. A trapezoid has bases that are 3 feet and 5 feet in length. The area
of the trapezoid is 24 square feet.

3ft

5ft

a. Write an equation to represent the area of the trapezoid in terms
of its height.
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b. Use a bar model to solve for the length of the height.

6. Natalia and Mario are 3 and 4 years old. Their combined age,
multiplied by g, results in the age of their grandmother who is
56 years old.

a. Write an equation to represent the ages of Natalia, Mario and
their grandmother.

b. Use a bar model to determine the value of g.
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A

3.2

Multiplication equations often include numbers other than

A8 Solving Equations with Fractional

Coefficients

whole numbers.

Consider the equation %x = 2.

1. Explain how this equation compares to the equations in the 1 x

WORKED EXAMPLE

previous activity.

oooooooooooooooooooo

Remember...
There are different
ways to write

equivalent expressions.

oooooooooooooooooooo

Represent %x = 2 as a bar model.

To solve this equation for x, compose 3

equally-sized parts to create the whole, x.

To maintain equivalence, compose
3 equally-sized parts for the other
expression, too.

This structure allows you to see the
value of x.

\\

1

3X

2

Because you start with

X a fractional amount of x,
1 1 1 you have to compose to
3X 3X 3X get a whole x.
2

IV
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2. Complete the Worked Example by filling in the unknown values.
Then, write the solution to the equation %x = 2.

Solve each equation using a bar model.

3. = x=7

ksl MODULE 4 o TOPIC2 o LESSON 3 S



IV

5. Consider how to use bar models to solve %x 8.
Analyze each strategy.

Tiara’s I‘
Solution
X
X | x| 3
%x 3ix
g q
q q q
12

Alejandro’s I‘
Solution
X
2 |
3* i
8 Y
12

a. How is Alejandro’s solution strategy different from Tiara’s

solution strategy?

b. What reasoning might Tiara have used in her solution strategy?

This reminds
me of strip
diagrams.

.

Vv
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Solve each equation using a bar model.

6. ox =12
7. %x=8
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8. Consider the equation %x = 64.

How do you

a. How does this fractional coefficient compare to the fractional know whether
coefficients that you have seen in this lesson so far? you need to

compose or
decompose
when using
bar models?

b. Create a bar model and solve for x.

Reflect on the equations you solved in this activity.

9. How were they similar? What was common in how you used the
bar models?
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ACTIVITY

Solving More Complex
Multiplication Equations

3.3

. .41
Consider the equation X = 1o

1. How is this equation different from the equation you solved in the
previous activity?

Compare the two solution strategies proposed by Mario and Paola.

Mario’s Solution I‘ Paola’s Solution I‘

y l
_X=_
5 10 X
Y g
Scale ¢ up to ig.
[ [ | | [
&, _ ¥ | s | ¥ | ¥ 5%
0X = 10
E&x =1 ;x slx
il I,
Ix | Ix [ Ix | Ix [Ix | Ix | Ix | 1x o 5oty
LI O O 1
&X 10 ) 4o ) m)
S
| )
L I A
g/ 8| 8|8 | 8|8 | ¢8| ¢
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2. Explain Mario’s solution strategy.

a. What type of reasoning did Mario use at the beginning of
his solution?

b. How did he know to write 8x = 1?

c. Will scaling up always work?

3. Explain how Paola’s solution is similar to the other equations you
have solved with bar models.
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Use a bar model to solve each equation.

3, _2
4.4X_5
2 _4
5. 7X—9
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6. You learned to solve addition equations by first reasoning
with bar models and then with inverse operations. Now that you
have solved multiplication equations by reasoning with bar models,

how do you think that you can solve these equations without using
the bar models?
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The identity property of
multiplication states that
for any numberm,m-1 =
m. In other words, when
you multiply by 1, the
number stays the same.

oooooooooooooooooooo

SN Solving Multiplication Equations
3.4 Without Models

Like addition equations, all of the multiplication equations you have
modeled in this lesson can be solved with one step. You can use the
properties of equality and inverse operations to isolate the variable.

What operation is the inverse of multiplication?

WORKED EXAMPLE

Solve the equation 4r = 32.

4r = 32
4(1r) = 4(8)
4(1r) _ 4(8)
4 T 4

1r = 1(8)

r=28

Write equivalent expressions with
similar structure.

Use inverse operations to reverse the
multiplication of 4 and 1r.

Perform division.

Identity property of multiplication

\\

/f

1. Examine the Worked Example.

a. Check the solution to 4r = 32.

b. Are there other solutions to the equation? How do you know?
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2. Use the same strategy to solve each equation.

a. 8a=72

b. 11t = —-110
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When you worked with one-step addition equations, you used the
subtraction property of equality to more efficiently solve the problem.
Similarly, you can use the division property of equality to solve
multiplication problems.

3. Write the properties that justify each step.

6w =90
6w _ 90
6 6
w =15
w =15
\ )

4. Andrew and Elena are solving the equation 5= %

a. Andrew says that to solve 5 = 5 he wouId divide by 7. The
value of p that makes the equatlon true |s . Elena disagrees
and says that they should divide by 2, and the solution is 35.
Who is correct?

b. How can Andrew and Elena check to see whose answer
is correct?
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5. Compare the solution strategies used by Ashley and Mariana. What
do you notice?

Ashley I‘ Maviana I‘
5% = 20 —ZS-x =20

e _ 20 S\2 _ (S

o1 (3)5 = (3o

Ix = 20(3) lx = S0

X = 50 x =50

6. Solve each equation. Check to ensure that your solution makes the
original equation a true statement.

n . =
3, _ 5 _ —
C. Sh=5 : d. —4.2k=8.4
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eee | Talk the Talk

What's Your Strategy?

Each equation in this lesson is written as px = q, where p and g are
positive rational numbers and x is the unknown. You have investigated
different strategies to solve these equations.

Analyze each given equation.

¢ Do you recognize a fact family relationship between the numerical
coefficient and the constant?

e |s the numerical coefficient a whole number? A fraction?
A decimal?

¢ Do you recognize a way to form a numerical coefficient of
1 using a property of equality?

on =12 %x — 14 _3x = 55 11m = 5.5

_ _ x_3 _3
1.45r = 5.9 7h = —35 =3 8r =

1. Sort each equation according to the solution strategy you think is
most efficient.

Use Number Sense ... Multiplication
. . Division Property
to Write Equivalent of Equalit Property
Expressions q y of Equality

2. Provide a rationale for your choice of solution strategy or strategies.

MODULE 4 e TOPIC2 e LESSON 3
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Lesson 3 Assighment

Write Remember

Explain how to solve the A solution to an equation is the value or values for the
equation px = g for x. Be sure variable that makes the equation true. To solve a one-
to include the properties you step multiplication equation, isolate the variable using
use in the process. number sense, the division property of equality, or the

multiplication property of equality.

Practice

1. Solve each equation using a bar model.

a. 3x =10 C b
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Lesson 3 Assighment

2. Solve each equation. Check your solutions.

a. 25 =0.5y b. —4r =32
2, _ _ 4_38
c. sh=-8 d. 5==5b
e. ~14=3 f. —3.8x = —15.2
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Lesson 3 Assighment

3. Eduardo invites 21 people to his party and wants to give each
guest 3 party favors. Let n equal to the total number of party
favors Eduardo will need to order. The equation that represents this

. . . L:
situation is 21 3.

a. Suppose Eduardo orders 58 party favors. Will he be able to
give each guest 3 party favors? That is, is 58 a solution to

the equation?

b. Suppose Eduardo orders 62 party favors. Will he be able to give
each guest 3 party favors?

c. How many party favors does Eduardo need to order? Use the
equation to determine the solution. State the inverse operation
needed to isolate the variable. Then, solve the equation. Check

your solution.
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Lesson 3 Assighment

Prepare
Determine each quotient using long division.

1. 435 + 25

2. 511 - 30

3. 860 + 23
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Solving Equations to Solve
Problems

1 b 8 ..l,. i 8 v _.,,.. (
N A A PR AT A PRSA
OBJECTIVES
¢ Use variables to represent quantities in expressions describing NEW KEY TERM
real-world values. e literal equation

¢ Solve problems by writing and solving equations.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You know about expressions and equations and how they often
represent the structure of real-world situations.

How can you apply your knowledge to write equations and solve
real-world and mathematical problems?
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Getting Started

Equations, Literally
You have already learned a lot of important equations in mathematics.
Some of these equations are literal equations. Literal equations are

equations in which the variables represent specific measures. You most
often see literal equations when you study formulas.

For example, the formula for the area of a triangle, A = %bh, is a literal
equation. The variables in this equation represent the measures of the
area, base, and height of a triangle.

1. Consider the formula for area of a parallelogram.

a. Write the formula for area, A; use b to represent the base and h
to represent the height.

b. Solve the equation for b.

c. Solve the equation for h.

2. The total cost, t, of an online order is the cost of the items, c, plus
the cost of shipping, s.

a. Write an equation to represent the total cost.
b. Solve the equation for the cost of the items.

c. Solve the equation for the cost of shipping.
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ACTIVITY

4. 1 Using Equations to Solve Problems

Write and solve an equation for each problem. Show your work and

label your answers. Describe the strategy you used to determine
each solution.

1. Chris’s sister is 6 years older than he is. What is Chris’s age when
Chris’s sister is 19 years old?

2. Approximately % of the mass of a medium-sized apple is sugar.

What is the approximate mass of a medium-sized apple that contains
19 grams of sugar?

3. Jorge made brownies for his class. He tripled the recipe he normally

uses. Jorge made 36 brownies for his class. How many brownies
does his original recipe make?
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4. In Jaylen’s town, the middle school has 443 more students than the
high school. When the middle school has 817 students, how many
students are at the high school?

1 0e): 03V Ble A I \[cl 5. The boundaries of the Bermuda Triangle vary according to how
sources define the triangle vertices. When you use Miami, Florida;
® 5

San Juan, Puerto Rico; and Hamilton, Bermuda to define the

( [ Bermuda Triangle, it covers an area of about 454,000 square miles.
NC‘I'CE RE?RT The dashed line on the map shows a distance of about 926 miles.
|

X cm— Bermuda
J_
E)RGANIZE GNTERPRET
g @ J Florida
~L g Hemwes |
0 Triangle
ANALYZE

Puerto Rico

What is the approximate distance from Bermuda to Puerto Rico?
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ACTIVITY

4.2

Solving Equations with
Geometric Applications

You can write equations that represent problems related to geometric
figures. Just like in Getting Started, sometimes you will need to solve
the equation for a specific variable.

Jorge dropped his car off at window tinting service.

1. The back window of the car is shaped like a trapezoid. The
dimensions of the back window are shown in the diagram.

351t

x
-+

<
=+

I

[ 5 ft |

a. Write an equation for A, the area of the back window using the
given dimensions.

b. When the area of the window is 10.625 square feet, what is the
height of the back window?

2. The driver’s window, passenger’s window, and the two rear
windows are shaped like parallelograms. The table below shows the
relationship between A, the area of each window in square inches, b,
the length of the base of each window in inches, and h, the height of
each window in inches.

Driver and Passenger Windows

Rear Windows

Area 360 X
Base y 14
Height 18 18

MODULE 4 e TOPIC2 ¢ LESSON 4
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a. Write an equation that can be used to represent the relationship
between A, b, and h for these parallelograms.

b. Use the information from the table along with your equation
from part (a) to solve for x.

c. Use the information from the table along with your equation
from part (a) to solve fory.

3. The front windshield is in the shape of a rectangle. The windshield
has an area of A square feet. The width of the windshield is 6 feet.

a. Write an equation that represents h, the height of the windshield
in feet.

b. If the area of the windshield is 19% square feet, what is the height
of the windshield?

You have written equations for two-dimensional geometric figures. You
can also write equations for three-dimensional figures.

4. A rectangular prism has a volume of V cubic feet. The rectangular
prism has a width of 3 feet long and a height of 4 feet.

a. Write an equation that represents, w, the width of the
rectangular prism.
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b. When the volume of the prism is 30 cubic feet, what is the width
of the rectangular prism?

You can also write equations to represent the sum of angle measures.

5. Jamal is determining the sum of angle A and angle B. PROBLEM SOLVING

a. Write an equation that represents the sum, s, of the angle @ |=L
measure when angle A is 52°. 7/

{ NOTICE (REPORT

0
Bk\;:

b. Determine the measure of angle B when the sum of the angles is [ORGANIZa ENTERPREH

180°. \} D J

ANALYZE

c. Determine the measure of angle B when the sum of the angle
measures is 90°.
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eee | Talk the Talk

Write Your Own

1. Write your own word problem that can be solved by writing and
solving the equation 2.4 + x = 5.

2. Write your own word problem that can be solved by writing and
solving the equation 4x = 8.
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Lesson 4 Assighment

Write Remember
Write a definition of literal You can represent real-world problems and situations by
equation in your own words. defining variables to represent the measures involved

and writing an equation. You can then substitute in
the values that you know and solve for the remaining
variable to determine the unknown quantity.

Practice
For each problem, write an equation to represent the situation. Then,
solve the equation to answer the question.

1. Lizzie's dog is 7 years older than her cat. What is Lizzie's cat’s age
when her dog is 12 years old?

2. Maple syrup is created by boiling maple tree sap. Approximately 4—10
of the sap volume remains as syrup. A tree farm makes 185
gallons of maple syrup. How much maple tree sap did they collect
before boiling?
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Lesson 4 Assignment

3. Arectangular pool has a width of 24 feet. A second rectangular pool
has a perimeter of 48 feet, which is % the perimeter of the first pool.
What is the perimeter of the first pool? What is the length of the
first pool?

4. The local firefighters collect toys to distribute at various give-away
events. They have 4569 toys and will sponsor 129 give-away events.
How many toys can they give away at each event? How many toys, if
any, will be left over?

Write an equation that could be used to calculate the area, A, of each of
the figures.

5. 6. FH——xin— 7.
12m mm
10in 10in
8in

yft

m y
X mm
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Lesson 4 Assighment

Prepare
Graph each inequality on a number line.
1. x>5
012 3 45 6 7 8 9 10
1
2. x= 25
-+ttt
0 1 2 3 4 5
3. x<6.2
-+ttt
6 6.5 7
4. x<=9
01 2 3 45 6 7 8 9 10
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Solving Inequalities with
Inverse Operations

OBJECTIVES

e Solve and graph one-step inequalities.

NEW KEY TERMS

) ) . ) e inequality
e Graph the solution sets of inequalities and interpret the

. ] e solve an inequalit
solutions in context. q Y

e properties of inequalities

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have solved a variety of equations.

How is solving inequalities similar to or different from
solving equations?

SNolE] MODULE 4 ¢ TOPIC2 e LESSON 5 ¥l



Getting Started

Equations Versus Inequalities

Consider the equation 4x = —8. The solution is shown on the
number line.

—

-5 4 -3 -2 - 0 1 2 3 4

A

Y

=

ooooooooooooooooo

1. Verify the solution is correct. Are there any other solutions to this

An inequality is equation? Explain your reasoning.

any mathematical
sentence that has

an inequality symbol.
The solution set

of an inequality

is all values that
make the inequality

statement true.

ooooooooooooooooo

Consider the set of numbers {—5, —4, —3, —2, —1, 0, 1}.

2. Use substitution to determine which values are solutions to each
inequality. Plot the solutions for each inequality on the given
number line.

a. 4x > —8

<! | | | | | | | | ]
|

-5 4 -3 -2 - 0 1 2 3 4 5

Y
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3. Use your number lines to make predictions about other solutions
to each inequality. Create a number line to illustrate each of
your conjectures.
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The values of the
variable that make
an inequality true
are together called
the solution set of
the inequality.

ooooooooooooooooo

SBUAN Adding and Subtracting
with Inequalities

5.1

In this lesson, you will learn to solve an inequality. To solve an inequality
means to determine the values of the variable that make the inequality
true. The objective when solving an inequality is similar to the objective
when solving an equation. You want to isolate the variable on one

side of the inequality symbol by using the operations of addition,
subtraction, multiplication, and division.

Let’s investigate what happens when the same number is added to, or
subtracted from, each side of an inequality.

Consider the relationship between the two numbers 3 and 6.
Since 3 is to the left of 6, you know that 3 < 6.

————1—F——1—F—1—1
O 1 2 3 4 5 6 7 8 9 10

<
<

1. Perform each operation to the numbers 3 and 6. Then, plot the
new values on the number line. Finally, write a corresponding
inequality statement.

a. Add %to each number.

!
I
o 1 2 3 4 5 6 7 8 9 10

<
<

Y

1 1
3+3_ 6+

b. Add 2 to each number.

|
I
o 1 2 3 4 5 6 7 8 9 10

Y

<
<

3+2___6+2

c. Add 3 to each number.

!
I
o 1 2 3 4 5 6 7 8 9 10

Y

<
<

3+3__6+3
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d. Subtract % from each number.

<
<

l
I I
0o 1

N -

|

I

3

1 1
3-2___6-3

e. Subtract 2 from each number.

A

|
I
o 1 2 3 4 5 6 7 8 9 10

f. Subtract 3 from each number.

<
<

Y

|
I
o 1 2 3 4 5 6 7 8 9 10

3-3__6-3

2. When you add the same number to each side of the inequality or
subtract the same number from each side of the inequality, what do
you notice about the resulting inequality symbol?

3. Explain why Samantha is correct.

Samantha I‘

No mattey what number | add to ov subtvact from
both sides of the inequality, the velationship
between the two sides of the inequality stays

the same:
3<0b
3 +a<b+ta
3—a<b—a
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4. Consider the inequality x — 2 > 6 — 2.

a. Write an inequality to describe the possible values of x.

b. What could you do to both sides of the original inequality to
determine your answer to part (a)?

5. Suppose you have the inequality x — 2 > 6. Determine the possible
values of x and sketch the solution set on a number line. Explain
your reasoning.

You can model problem situations with equations and inequalities.

6. Paola is buying clothes from an online store that charges a flat $8.00
shipping fee.

Write an expression that represents the total cost of the clothing
including shipping.

7. Use the expression you wrote in Question 6 to write an equation or
inequality that models each situation.

a. Paola wants to spend b. Paola wants to spend at
exactly $50. : least $50.
c. Paola wants to spend at d. Paola wants to spend less

most $50. : than $50.

e. Paola wants to spend more than $50.

MODULE 4 e TOPIC2 e LESSON 5

38



You have written inequalities given a problem situation. You can also
write a problem situation to model a given inequality.

8. Josh is writing a real-world situation to model the inequality
x — 3.5 =10.

Josh's Solution

= Tiava has at least ten minutes to complete a
timed quiz. She has alveady wovked fov 3.5
minutes. How much time does she have to

finish the quiz?

Is Josh correct? Explain your reasoning.

S -/

9. Mario is 5 years older than his brother Andrew. PROBLEM SOLVING

For each question, write and solve an equation or inequality to
describe Andrew’s possible ages. Then, graph the solution set on the @ |: L
number line. 7 4

NOTICE REPORT
a. How old will Andrew be when Mario is 29 years old? ‘1’ 1‘
]
X —
o —
E)RGANIZE ENTERPRET
VA | 1 1 1 1 1 1 1 1 1 1 >
Il | I I I I I I I I I I - ‘ @ J
ANALYZE

b. How old will Andrew be when Mario is at least 25 years old?
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Recall that the
solution to any
inequality is shown
on a number line by
aray in which its
starting point is an
open or closed circle.
A closed circle means
that the starting
point is part of the
solution set of the
inequality. An open
circle means that the
starting point is not
a part of the solution
set of the inequality.

e e 0000000000000 00

AN

Ask Yourself . ..
How could you
use algebra

tiles to model
and solve an
inequality?

c. How old will Andrew be when Mario is younger than 30 years old?

10. Solve each inequality or equation and graph the solution set on the

number line. Then, choose one value from your solution set and
one value outside your solution set to check your work.

a. 13<x+ 11

b. 10 + x =45
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d x—3=21

11. Choose one of the inequalities from Question 10 and write a real-
world situation that can be modeled by the algebraic statement.
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SO Multiplying and Dividing
5.2 by Positive Numbers

Next, let’s investigate what happens when each side of an inequality is
multiplied or divided by the same positive number.

Consider the inequality 3 < 6.

——t————————1
o 1 2 3 4 5 6 7 8 9 10

<
<

1. Perform each operation to the numbers 3 and 6. Then, plot the
new values on the number line. Finally, write a corresponding
inequality statement.

Remember, the a. Multiply each number by %
representation L

e e e I I I I I I I I I I I
for division can

include fraction 1 1
3l5) —_6(5
notation. <2> <2)
V b. Multiply each number by 2
D B e S S N B E B e e
3(2) ___6(2)
AN

c. Multiply each number by 3.

A
Y

3(3) — 6(3)

d. Divide each number by %
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e. Divide each number by 2.

< | | | | | | | | | |
<t

Y

. . 3
3+3___6+3 or $___

w|os

2. When you multiply or divide each side of the inequality by the
same positive number, what do you notice about the resulting
inequality symbol?

Plyssa i

No matter what positive numbey | multiply ov divide by
on both sides of the inequality, the velationship between
the two sides of the inequality stays the same:
3¢l
3a) < b(a)
1 0

a¢a

3. Identify the constraints of the value a that makes Alyssa’s
claim correct.

4. Consider the inequality 2x < 6(2).

a. Write an inequality to describe the possible values of x.
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b. What could you do to both sides of the original inequality to
determine your answer to part (a)?

5. Suppose you have the inequality 2x < 6. Determine the possible
values of x. Explain your reasoning.

6. Alyssais 3 times as old as her sister Natalia.
For each question, write and solve an equation or inequality to
describe Natalia’s possible ages. Then, graph the solution set on the

number line.

a. How old will Natalia be when Alyssa is at least 27 years old?

b. How old will Natalia be when Alyssa is younger than 30 years old?

c. How old will Natalia be when Alyssa is 42 years old?
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You can model geometric concepts with inequalities.

Trung wants to put a pool in his backyard. The width of the pool is @ FL
12 feet. = 4
NOTICE l REPORT

7. Write and solve an inequality that models each situation. Then,

12 ft

graph the solution set on the number line.

PROBLEM SOLVING

v 3
Bk\;‘/:

[C)RGANIZE INTERPREH

ANALYZE

a. Trung wants the area of the pool to be greater than 144 square
feet. Determine the possible lengths of the side of the pool.

| | | | | >
=

>
<

!
T
0

8

12 13 14 15 16

b. Trung has at most 180 square feet of space available for the pool.
Determine the possible lengths of the side of the pool.

| | | | | >
>

<
<

!
1
0

8

12 13 14 15 16

c. Do all the solutions in parts (a) and (b) make sense in terms of the

problem situation?

IV
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8. Solve each inequality or equation and graph the solution set on the
number line.

a. 10x = 45

=X
c. 3.25=%

9. Choose one of the inequalities from Question 8 and write a real-
world situation that can be modeled by the algebraic statement.
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S Multiplying and Dividing
5.3 by Negative Numbers

Finally, let’s investigate what happens when each side of an inequality is
multiplied or divided by the same negative number.

Consider the inequality 3 < 6.

——t———F 41—
o 1 2 3 4 5 6 7 8 9 10

<
<

1. Perform each operation to the numbers 3 and 6. Then, plot the
new values on the number line. Finally, write a corresponding
inequality statement.

a. Multiply each number by —%.

c. Multiply each number by —3.
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d. Divide each number by —%.

2. When you multiply the same negative number to each side of the
inequality or divide the same negative number from each side of the
inequality, what do you notice about the resulting inequality symbol?
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3. Kaya and Matthew are trying to solve —4x < 20.

Consider their solutions and explanations.
e . N
Matthew's Solution
-4yx < 20
X <=5

\I divided both sides by -4 to solve the inequality./

| ! ! 1 1 1 1 1 1 1 N ! ! ! ! !
Y 1 1 1 1 1 1 1 1 1 T T T

-15-14=-13-12-11-10-9-8-7-6b-5-4-3-2 -1 O

s

a.

-
Kaya's Solution
- ¢ 20
x>-5

1 1 PN 1 1 1 1 1
T T T T T

-10-9-8-7-6-5-4-3-2-10 1 2 3 4 5

- -
>

| Enow that when | multiply ov divide any given numbey

by a negative numbey, | have to pay attention to the sign
of my answev. So, when | divide both sides of the
inequality by — Y, the inequality sign should vevevse.

J

Determine who is correct. List three values from each
person’s solution and verify that those solutions make the
original inequality —4x < 20 true. What do you notice?
Explain your reasoning.

Check for Matthew’s solution. Check for Kaya’s solution.

4
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b. Circle the correct solution and explanation and cross out

the incorrect solution and explanation from Matthew’s and
Kaya’'s work.

4

4. Solve each inequality or equation and graph the solution set. When
possible, list three values from each solution set and verify that each
value makes the original equation or inequality true.

a. —7x = —42 . b. X< 4
: 3
c. —5x<35 S Lzzs
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eee | Talk the Talk

Summarizing Inequalities

The properties of inequalities allow you to solve inequalities involving
any numbers.

Properties of For all numbers a, b, and c, . ..

inequalities

Addition property Ifa<b,thena+c<b+c.

of inequalities Ifa>b,thena+c>b +c.
Subtraction property Ifa<b,thena —c<b —c.

of inequalities Ifa>b,thena—c>b —c.
Multiplication property Ifa<b,thena-c<b-c, forc>0.
of inequalities Ifa>b,thena-c>b-c, forc>0.
Division property If a < b, then % < % forc > 0.

of inequalities If a > b, then % > % forc > 0.

These properties also hold true for = and =.

1. Write a paragraph to summarize your understanding of the
properties of inequalities.

2. State the division property of inequalities for ¢ < O.

——————————————————————
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3. Describe how to solve an inequality. How do you check to see
whether a value is a solution to an inequality?

4. Write a real-world situation that can be modeled by each inequality.
Be sure to define your variables.

a. 15> 3.25m

b. 20x = 85

C. §S < 34

MODULE 4 e TOPIC2 e LESSON 5
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Lesson 5 Assighment

Write Remember

Explain how solving an To solve an inequality means to determine what
inequality is similar to and value or values will replace the variable to make the
different from solving inequality true.

an equation.

Practice

1. Match each inequality with the correct solution.

a x< -2 i.4x < 8

b. x<2 ii. 20 < 10x
c x> -2 i, —%x>3
d x>2 iv. —8x < 16

2. Solve each one-step inequality and graph the solution set on a

number line.

a. x+7=13 b —4>x—-3
X 5

. z7=3 d. 18.3 > 6.1x

e 3<_L8 f. —10x = 45

© MODULE 4 e TOPIC 2 e LESSON 5 ASSIGNMENT 14



Lesson 5 Assighment

3. Ashley washes cars for $8 each. Ashley wants to attend a musical
that costs $145.75.

a. Write and solve an inequality to determine the minimum
number of cars Ashley must wash to be able to buy the ticket to

the musical.

b. Is the answer to the question the same as the solution to the
inequality? Explain.

4. Eduardo has $15 to spend at the gourmet candy store. He wants
to buy gummy bears, which are $5.25 per pound. (Weights are
measured to the nearest hundredth.) Write and solve an inequality to
determine the maximum number of pounds of gummy bears Eduardo

can buy.

tefetsly MODULE 4 o TOPIC 2 o LESSON 5 ASSIGNMENT .38



Lesson 5 Assighment

Prepare
Write an inequality for each verbal statement.

1. xis less than 5.

2. 4 times g is no more than 9.

3. yis at least 2 more than x.

4. 3 less than the product of 4 and some number is greater than
another number.

© MODULE 4 e TOPIC 2 e LESSON 5 ASSIGNMENT BfeY
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TOPIC 2 SELF-REFLECTION
Name

Equations and Inequalities

When you reflect on what you are learning, you develop your
understanding and know when to ask for help.

Reflect on these statements. Place a number in each circle from 1-3,
where 1 represents the skill is new to me, 2 represents | am building
proficiency of the skill, and 3 represents | have demonstrated
proficiency of the skill.

| can demonstrate an understanding of the standards in
the Equations and Inequalities topic by:

Beginning | Middle of End of

TOPIC 2: Equations and Inequalities Topic Topic

determining whether a given value makes
one-variable, one-step equations or inequalities true.

writing a one-variable, one-step equation or
inequality to represent constraints or conditions
within problems.

recognizing that inequalities of the forms x > c,
x < ¢, X = ¢, and x = ¢ have infinitely many solutions.

representing solutions for one-variable, one-step
equations and inequalities on number lines.

modeling and solving one-variable, one-step
equations using bar models.

using inverse operations to solve one-variable,
one-step equations and inequalities.

recognizing that when solving one-step inequalities,
the inequality symbol reverses when you multiply
or divide both sides of an inequality by a

negative number.

0)00000 e
O1OOOOO0O
OO0

continued on the next page
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TOPIC 2 SELF-REFLECTION continued

Beginning | Middle of End of
of Topic Topic Topic

writing and solving equations and inequalities
for real-world mathematical problems containing
one unknown.

TOPIC 2: Equations and Inequalities

writing a corresponding real-world problem for a
given one-variable, one-step equation or inequality.

At the end of the topic, take some time to reflect on your learning and
answer the following questions.

1. Describe a new strategy you learned in the Equations and
Inequalities topic.

2. What mathematical understandings from the topic do you feel you
are making the most progress with?

3. Are there any concepts within this topic that you find challenging
to understand? How do you plan to improve your understanding of
these concepts?

Y8 MODULE 4 o TOPIC2 e SELF-REFLECTION O
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TOPIC 2 SUMMARY

Equations and
Inequalities Summary

LESSON . . .
1 Reasoning with Equal Expressions

An equation is a statement of equality between two expressions. An equation can
contain numbers, variables, or both in the same mathematical sentence. Equations
may be always true, never true, or true for certain values of the variable.

A mathematical expression is a number or a combination of numbers and
operations. An algebraic expression has at least one variable.

Consider the difference between an equation and an expression.

The expressions 8 and (—2)?> + 4 are both numeric expressions. When you
write an equal sign between two numeric expressions, you create a statement
of equality. For example, (—2)? + 4 is an equation.

Consider 7x + 3 — 2x and —10. They are both expressions. However,

7x + 3 — 2xis an algebraic expression, and —10 is a numeric expression. When
you put an equal sign between an algebraic and a numeric expression, you
create a statement of equality. So, 7x + 2 — 2x = =10 is also an equation.

You can write an equal sign between two algebraic expressions. The
expressions 10x - 5 and 2x + 35 are both algebraic expressions. When you
put an equal sign between two algebraic expressions, you create a statement
of equality. So, 10x — 5 = 2x + 35 is also an equation.

Both expressions and equations can also be expressed verbally, using words
instead of symbols. For example, "seven is two more than a number" is a
verbal equation. The statement, "three more than a number squared" is a
verbal expression.

Always Never Sometimes True
True True

6=10-4 | 10=20 X=5
X =X X=x+2 xX+2=12

The reflexive property of equality says that when both sides of an equation
look exactly the same, their values are equal.

MODULE 4 e TOPIC2 ¢ TOPIC SUMMARY

NEW KEY TERMS

equation [ecuacion]
reflexive property of
equality [propiedad
reflexiva de la
igualdad]

solution [solucion]
addition property of
equality [propiedad
de suma/adicion de
la igualdad]

subtraction property
of equality
multiplication
property of equality
[propiedad de
multiplicacién de la
igualdad]

division property of
equality [propiedad
de divisién de la
igualdad]

symmetric property
of equality
[propiedad simétrica
de la igualdad]

zero property

of multiplication
[propiedad del cero
de la multiplicacion]
identity property

of multiplication
[propiedad de
identidad de la
multiplicacion]
identity property of
addition [propiedad
de identidad de la
suma/adicion]

graph of an inequality
[grafica de una
desigualdad]

solution set of an
inequality

873



bar model [modelo
de barras]

one-step equation
inverse operations
[operacion inversa]
literal equation
[ecuaciodn literal]
inequality [desigualdad]
solve an inequality
[resolver una desigualdad]
properties of inequalities
[propiedades de

las desigualdades]

A solution to an equation is any value for the variable that makes
the equation true.

Properties of equality are logical rules that allow you to maintain
balance and rewrite equations.

Properties of equality For all numbers a, b, and ¢

Addition property of equality | Ifa = b,thena +c=b + c.

Subtraction property

. Ifa=b,thena—c=b—c.
of equality

Multiplication property

. Ifa=b,thena-c=b-c.
of equality

o e e . a_b
Division property of equality |If a = band c#+ O, then¢ = ¢.

Symmetric property

of equality Ifa =b,thenb = a.

Equations that have an infinite number of solutions are equations

that are true no matter what value you assign to the variable. These

kinds of equations often describe important properties of numbers.

For example:

e The zero property of multiplication states that the product of any
numberand Ois 0: x- 0 = 0.

e The identity property of multiplication states that the product of
any number and 1 is the number: x - 1 = x.

e The identity property of addition states that the sum of any
number and O is the number: x + 0 = x.

You can use a number line to represent inequalities. The graph of
an inequality in one variable is the set of all points on a number
line that make the inequality true. The set of all points that make
an inequality true is the solution set of an x<3

inequality. 1t

The solution to any inequality can be
represented on a number line by a ray, which

A

begins at a starting point and goes on forever
in one direction. A closed circle means that the
starting point is part of the solution set of the inequality. An open
circle means that the starting point is not part of the solution set of
the inequality.

01234

For example, the solution set of the inequality x = 3 is all numbers
equal to or less than 3, and the solution set of the inequality x < 3 is
all numbers less than 3.

y£8 MODULE 4 o TOPIC2 ¢ TOPIC SUMMARY
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LESSON

2

A bar model uses rectangular bars to represent known and
unknown quantities.

For example, the equation x + 10 = 15 states that for some
value of x, the expression x + 10 is equal to 15. This can be
represented using a bar model.

The expression x + 10 can be decomposed into a part
representing x and a part representing 10. The number 15 can
be decomposed in a similar way: 15 = 5 + 10. The bar model
demonstrates that these two equations are equivalent.

x+ 10 =15
x+10=5+10

By examining the structure of the second equation, you can see that 5 is the

value for x that makes this equation true.

Solving One-Step Addition Equations

x+ 10

15

10

x+ 10

15

10

A one-step equation is an equation that can be solved using only one
operation. To solve a one-step addition equation, isolate the variable using

number sense or inverse operations. Inverse operations are pairs of operations

that reverse the effects of each other.

For example, solve the equation h + 6 = 19.

h+6=13+6 Write equivalent expressions that mirror

structure.

h+6—-6=13+6—-6 Use the inverse operations to reverse the
addition of 6 to h by creating a zero pair.

h+0=13+0 Combine like terms and apply the additive

identity property.
h =13

MODULE 4 e TOPIC2 ¢ TOPIC SUMMARY
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3

You can also use bar models to reason about the solution to
multiplication equations.

Solving One-Step Multiplication Equations

2X
For example, the equation 2x = 6 states that 6
for some value of x, the expression 2x is equal
to 6. You can decompose 2x by rewriting it as
the equivalent expression 1x + 1x, or x + x. To X X

maintain equivalence, decompose 6 in a similar 2x

way. The bar model demonstrates that these two

equations are equivalent.

2x =6

X+x=3+3

By examining the structure of the second 3

equation, you can see that x = 3.

Bar models can also be used to solve

multiplication equations with
fractional coefficients.

w|—
w|—=

For example, represent %x = 2 as a bar model.

To solve this equation for x, compose 3 equally- 2 2 2

sized parts to create the whole, x. To maintain
equivalence, compose 3 equally-sized

parts for the other expression, too. This structure
allows you to see the value of x that makes the equation true: x = 6.

You can also use the inverse operation of multiplication to solve one-step
multiplication equations.

For example, solve the equation 4r = —32.

4r = —32
4(1r) = 4(—8)  Write equivalent expressions with similar structure.
4(1r)  4(-8) Use inverse operations to reverse the multiplication
4 4 of 4 and 1r.

1r = 1(—8)  Perform division.

r=-8 Apply the identity property of multiplication.

MODULE 4 e TOPIC2 ¢ TOPIC SUMMARY
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LESSON . )
4 Solving Equations to Solve Problems

A literal equation is an equation in which the variables represent specific

measures. You most often see literal equations when you study formulas. The

formula for the area of a triangle, A = %bh, is a literal equation. The variables
represent the measures of the area, base, and height of a triangle.

You can solve the literal equation for one of the variables, much like when
you solve one-variable equations.

Consider the formula for the area of a triangle. Solve the equation for b, the
base of the triangle.

_1
A = Zbh

(2)A = 2bh(2).

24 _ (bh)
h h
2A
T_b

The base of the triangle, b, is equal to the area of the triangle multiplied by 2,
then that product divided by h, the height of the triangle.

Now that you have this literal equation, when you are given the area of a
triangle, A, and the height of the triangle, h, you can substitute those values
into the equation to calculate b, the base of the triangle.

For example, determine the base of the triangle in which its height is 7 cm
and area is 42 cm?.

2A _
2A_y
2(42)
—7 =b
12=b

The base of the triangle is 12 cm.

MODULE 4 e TOPIC2 ¢ TOPIC SUMMARY
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5

An inequality is any mathematical sentence that has an inequality symbol. To
solve an inequality means to determine solution set, which includes all values
of the variable that make the inequality statement true. Solving one-step
inequalities is similar to solving one-step equations. Just be sure to follow
the properties of inequalities when isolating the variable and determining the
solution to the inequality.

Solving Inequalities with Inverse Operations

The properties of inequalities allow you to solve inequalities involving any
numbers. These properties also hold true for = and =.

P.ropertl.e.s o For all numbers a, b, and ¢
inequalities
Addition property Ifa<b,thena +c<b +c.
of inequalities Ifa>b,thena+c>b +c.
Subtraction property Ifa<b,thena—-—c<b—-c
of inequalities Ifa>b,thena—-—c>b —c.
Multiplication property Ifa<b,thena-c<b-c, forc>0.
of inequalities Ifa>b,thena-c>b-c, forc>0.
. b
Division property If a < b, then % <o forc > 0.
of inequalities Ifa>b,thend >2 forc > 0.

The inequality symbol remains the same when adding, subtracting,
multiplying, or dividing both sides of an inequality by a positive number.
However, the inequality symbol reverses when multiplying or dividing both
sides of an inequality by a negative number.
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For example, solve the following inequalities using the properties of inequalities.

X+4=-9 %<_7 —3x>-21
-3x . —21
X+4—4=-9—4 (83 < —7(8) 3~ 3
x= —13 X < —56 x<7
The inequality symbol The inequality symbol The inequality symbol
does not reverse since it does not reverse since it does reverse since it
involves only adding to involves multiplying or involves multiplying or
or subtracting from both dividing both sides by a dividing both sides by a
sides of an inequality. positive number. negative number.

The solution to any inequality can be represented on a number line by a ray
in which its starting point is an open or closed circle. For example, the
solution x < 7 is represented by this number line.

MODULE 4 e TOPIC2 ¢ TOPIC SUMMARY
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GRADE 6

On a long run, runners keep track of their splits. For example, on a half-
marathon (13.1-mile run), the runner’s time is measured at 5 miles, 10 miles,
and at the finish line.

Graphing Quantitative
Relationships

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

LESSON 1 Independent and Dependent Variables ................. 883
LESSON 2 Using Graphs to Solve Problems ....................... 909
LESSON 3 Multiple Representations of Equations . ................. 923
LESSON 4 Relating Distance, Rate,and Time ...................... 943
LESSON 5 Problem Solving on the Coordinate Plane. ............... 961

SNolE] MODULE 4 ¢ TOPIC 3 e INTRODUCTION BEER



.
-

EEEOIEEOEE@IEOEEE!



Independent and

Dependent Variables

.,,.. 8 _.l,. i 8 , ...,._ (
N A A PR AT A PRSA
OBJECTIVES
¢ Interpret information about a situation from a NEW KEY TERMS
graphical representation. e dependent quantity

¢ |dentify the graphs of situations. > IDEEEEmE I e

. . . ¢ independent variable
¢ |dentify and use variables to define independent and

dependent quantities in real-world problems. > GepaeE TR

e Write an equation to express a quantity that is the
dependent variable in terms of another quantity, the
independent variable.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Throughout this course, you have analyzed quantities in a variety
of ways. Often, the equation you write to represent variable
guantities depends on the question you are answering.

How do you tell what variable quantity is the focus of a
mathematical question?

SNolE] MODULE 4 ¢ TOPIC 3 o LESSON 1 [BEfk!



Getting Started

It’s Not a Tall Tale!

Write a story to describe the situation that each graph represents.

1. The Water Level in the Bathtub 2. Money in Your Bank Account

y y

A A

\
0 e \
E = /
IS ke’ h
RS > \
Q c /1
© 2 \ /’/
z1 \ z
o II \\ 2
+ \ [
€
< II \\ <
/ \ -
> X > X

Time (minutes) Time (weeks)
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ACTIVITY

In this activity, you will match a specific graph to a real-world
problem situation.

Cut out the graphs and scenarios located at the end of the lesson.

1. Glue or tape each graph in the box with the appropriate scenario. reasoning?
Label the axes with appropriate quantities and units.

1.1 Match and Analyze

I\

Ask Yourself . ..
Can others follow
and understand

your process and

Scenario

Graph

Horizontal Axis

Vertical Axis

2. How did you determine which graph matched which scenario?

ooooooooooooooooo

Even though only
certain points make
sense in the situation,
you can draw a line to
represent the shape
of the data.

ooooooooooooooooo
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Some graphs represent sets of isolated points. Often the coordinates of
those points are counting numbers. In other graphs, each point on the
graph, even those with fractional numbers as coordinates, represents a
solution to the graphed scenario.

3. Which graphs have isolated points and which do not? How does
the scenario inform you whether or not the graph will have
isolated points?

4. Which graph(s) represent equivalent ratios? How does the scenario
inform you that the graph(s) will display equivalent ratios?

Be sure to keep your graphs and scenarios. You will use them in the
There are lots of next activity.

graphs that are
not lines!

ia\‘(q\l'

——

|
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ACTIVITY

1.2 Quantities That Change

When one quantity is determined by another in a real-world problem
situation, it is said to be the dependent quantity. The quantity that

is not determined by another is called the independent quantity.

The variable that represents the independent quantity is called the
independent variable, and the variable that represents the dependent
quantity is called the dependent variable.

Consider the scenarios from the previous activity.

1. Use the Vending Machine scenario to answer each question.

a. What two quantities are changing in this situation?

b. Which quantity depends on, or is determined by, the other? Which quantity
depends on the
other?

vV

c. Define variables for each quantity and label them appropriately
as the independent and dependent variables.

o “e
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2. Use the Fish Tank scenario to answer each question.

a. What two quantities are changing in this situation?

N b. Which quantity is the independent quantity and which is the

Examine the dependent quantity?

graphs. Do
you see any
connection
between the
independent
and dependent
variables and
the graph?

What do the variables w and t represent in this equation?

vV

d. What do you notice about which variable is isolated in
the equation?

tetstsly MODULE 4 o TOPIC 3 e LESSON 1

c. The equation that represents the fish scenario is w = 200 — 10t.
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3. Identify the independent quantity and the dependent quantity in
each of the four remaining scenarios.

a. Rainy Day

Independent Quantity:

Dependent Quantity:

b. Toy Rocket

Independent Quantity:

Dependent Quantity:

c. Pool Party

Independent Quantity:

Dependent Quantity:

d. T-Shirt Sales

Independent Quantity:

Dependent Quantity:

Q.08 MODULE 4 e TOPIC 3 e LESSON 1 [¥ef:ls



4. The library is having a used book sale. Each book costs $2. The
graph represents the sales from the first 5 customers. Determine
which quantity represents the independent variable and which
guantity represents the dependent variable. Then, list the
independent values and dependent values of the graphed points.

16 y
14 °
12
10 3
8 °

Total Cost (dollars)

6
4 ®
2

X

0123456738
Number of Books

153408 MODULE 4 o TOPIC3 e LESSON 1 S



ACTIVITY

1 . 3 Total Price and Profit

ooooooooooooooooo

A store makes 20% profit on the total price of all the items they sell.
Profit is the extra

Analyze the situation. money for selling
items, over and above

1. Name the two quantities that are changing. the cost of producing
the items.

ooooooooooooooooo

2. Describe which value depends on, or is determined by, the other.

Let t represent the total price of all items sold in dollars, and let p
represent the profit in dollars.

3. Write an equation to represent the relationship between
these variables.

4. ldentify the independent and dependent variables in this situation.

Q.08 MODULE 4 e TOPIC 3 e LESSON 1 Bl



Why do you
think the axes
are labeled with
total price on
the horizontal
axis and

profit on the
vertical axis?

|78

5. Complete the table.

Independent
Quantity

Dependent
Quantity

Quantity Name

Unit of Measure

Variable

6. Use the table to complete the graph.

y
A

22

20

18

16

14

12

Profit (dollars)

10

oSO N B~ O

10 20 30 40 50 60 70 80 90 100
Total Price (dollars)

7. On which axis is the independent variable? On which axis is the

dependent variable?

15378 MODULE 4 o TOPIC3 e LESSON 1
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| Talk the Talk

Create Your Own Story

1. Create a real-world situation to match the given table.

X y
0 0
3 15
5 25
6 30
8 40

2. ldentify the independent and dependent quantities in your scenario.

IOk

MODULE 4 e TOPIC3 e LESSON 1
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Use the table or graph to identify the independent quantity and
dependent quantity. Then, list the values for the independent quantity
and the values for the dependent quantity that are given.

3. Chris has already read 4 chapters of his book. His teacher challenges

him to read an additional chapter each day.

Y

= N Wb Uulod 00O

X

Total Number of Chapters Read

0123456738

Number of Days

4. A bookstore sells graphic novels for $12 each.

Number of Graphic 1 5 4 6 - 10
Novels
Total Cost (dollars) 12 24 48 72 84 120

MODULE 4 e TOPIC3 e LESSON 1
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18 20

16
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10 12 14 16 18 20
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0 2 4 6 8

\
\
10 12 14 16 18 20

10 12 14 16 18 20
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0O 2 4 6 8

°
0 2 4 6 8
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Why is this page blank?
So you can cut out the graphs on the other side.
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your teammates will show up. How many
cookies will each teammate receive when

everyone receives the same number of

party, but you don't know how many of
cookies?

You have cookies for your team pool

Pool Party
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Why is this page blank?
So you can cut out the graphs and scenarios on the other side.
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Fish Tank

You are draining a 200-gallon fish tank
at a rate of 10 gallons per minute. How
much water remains in the tank at a
specific time?

Rainy Day

When you left home, the rain was falling at
a steady rate. Then, it stopped raining for

a few hours before a sudden downpour.
Finally, it stopped raining. How many
inches of rain had fallen at different points
of the day?

MODULE 4 e TOPIC3 e LESSON 1 &4



Why is this page blank?
So you can cut out the scenarios on the other side
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Toy Rocket

You launch a toy rocket into the air from
the ground and observe its height through
its entire flight. How many feet high was
the rocket at a specific time after launch?

Vending Machine Snacks

The vending machine charges $2.00 for
snacks. How many snacks can you buy for
different amounts of money?

MODULE 4 e TOPIC3 e LESSON 1
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Why is this page blank?
So you can cut out the scenarios on the other side.
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T-Shirt Sales

You buy T-Shirts to sell for your school.
There is a $25 design charge plus the
cost per T-Shirt. What is the total cost for
different numbers of T-Shirts?

Q.08 MODULE 4 e TOPIC 3 e LESSON 1 Blek!



Why is this page blank?
So you can cut out the scenario on the other side.
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Lesson 1 Assighment

Write

Write the term that best completes each statement.

1. In a real-world problem situation, when a quantity
does not depend on another quantity, it is called the

In the equation that models the problem
situation, this quantity is represented by the

2. In a real-world problem situation, when a quantity
depends on another quantity, it is called the

In the equation that models the problem
situation, this quantity is represented by the

Practice

Remember

The mathematical or real-
world question asked often
determines which quantity
depends on the other. When
graphed, the independent
qguantity is plotted on the
x-axis and the dependent
qguantity is plotted on

the y-axis.

1. Determine the independent variable and the dependent variable in

each given equation.

a. You can use the equation T = 75 — d to calculate the water

temperature, T, at a depth, d, in a particular lake.

b. You can use the equation p = lb to calculate the individual
profit, p, that each of three brothers made while a lemonade

stand with a total profit, t.

MODULE 4 e TOPIC 3 e LESSON 1 ASSIGNMENT BCJeE;



Lesson 1 Assighment

2. An online ticket broker charges a flat service fee of $6.50 per ticket
sold. You are interested in the total amount of money you must pay
for a given number of tickets.

a. Name the two quantities that are changing in this situation.

b. Define variables for each quantity and identify which
represents the independent quantity and which represents
the dependent quantity.

c. Write an equation for the relationship between the
two variables.

3. Kaya is a runner. When she is training for a race, she averages 8
miles per hour. She is interested in how far she can run in a given
number of hours.

a. Define variables for each changing quantity and identify each as
the independent or dependent variable.

b. Write an equation to represent this situation.

) MODULE 4 « TOPIC 3 o LESSON 1 ASSIGNMENT QN0



Lesson 1 Assighment

c. Use your equation to create a table of values for this situation.

Independent Quantity | Dependent Quantity

Quantity Name

Unit of Measure

Variable

d. Use your equation and table to create a graph. Remember to
label your axes.

20
18
16
14
12
10

N B O

01 2 3 456 7 8 910
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Lesson 1 Assighment

e. Explain how you knew which variable to graph on each axis.

Prepare

Which equations represent proportional relationships? Explain how
you know.

1. ¢=25n - 2. 1=w+25
3.d=3t L 4. T=100-d
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Using Graphs to Solve
Problems

(

AV AYpP R AN AYPRCA

OBJECTIVES

¢ Analyze the relationship between the independent and
dependent variables in a graph and relate the variables to
an equation.

¢ Use multiple representations to solve one-step
real-world problems.

e Use an inequality of the form x > ¢ or x < c to represent
constraints when solving a real-world problem.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have learned how to solve one-step equations using reasoning
and the properties of equality.

How can you use graphs to solve one-step real-world problems?
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Getting Started

Selling Pretzels

Mario sells pretzels at the morning baseball and softball games held at
the Community Center. At the end of the games, he reports the number
of pretzels he sold and the total amount of money collected in a table.

Mario sold pretzels on three additional mornings, but he only reported
either the number of pretzels sold or the dollar amount collected.

1. Complete the table.

Number of Pretzels Sold Total Amount of Money Collected
10 12.50
15 18.75
] 16
What are the
independent 40
and dependent
guantities in this 32 40
situation?
V * 2. What are the independent and dependent variables in the situation?

.

3. Write an equation to represent the relationship between the
number of pretzels sold, x, and the amount of money collected in
dollars, y.

4. Does this situation represent a proportional relationship? Justify
your answer.

o “e
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S BABN Using a Graph to Determine
2.1 Unknown Quantities

IV

In the previous activity, you answered questions and wrote the
equation y = 1.25x, where x represents the number of pretzels sold
and y represents the amount of money collected in dollars.

The amount of money collected for the number of pretzels sold can be
represented by points on the graph. The graph shows the ordered pairs
corresponding to the three questions you answered about Mario selling
pretzels. The equation corresponding to the graphisy = 1.25x.

y
A

Pretzel Sales
50

40

30

20

Amount of Money Collected (dollars)

0 10 20 30 40 50
Number of Pretzels Sold

1. Label the three ordered pairs shown on the graph.

2. What does each ordered pair represent?

3. Identify the unit rate in this situation. Plot and label it on the graph.

ooooooooooooooooo

One way to analyze
the relationship
between ordered
pairs displayed on
a graph is to draw

a line.

ooooooooooooooooo

ooooooooooooooooo

When you model a
relationship with a
ling, it is up to you

to consider each
situation and interpret
the meaning of the
data values from

the line drawn on

the graph.

ooooooooooooooooo

ooooooooooooooooo

In some problem
situations, when

you draw a line,

all the points will
make sense. In other
problem situations,
like this one, not all
the points on the line

will make sense.

ooooooooooooooooo
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You can use a graph to determine an independent quantity given a
dependent quantity.

WORKED EXAMPLE A\

""""""""" You can use the graph to determine how many pretzels Mario sold
Remember ... when he collected $10.
the solution to an
equation is any First, locate 10 on the y-axis and draw a horizontal line. This shows
value that makes the that $10 is the amount of money collected. The x-value of the point
equation true. When where your horizontal line intersects with the graph of y = 1.25x is
you are given a graph, the number of pretzels sold for $10.
a solution is any point
on that graph. ‘}( Pretzel Sales
ooooooooooooooooo 'IOO
90

S 80

@]

e

- 70

g

O

2L 60

(o]

O

> 50

C

]

= 40

°

£ 30

£

< 20

10 >
0 > X
0 20 40 60 80 100
Number of Pretzels Sold
-

4. How many pretzels did Mario sell when he collected $10?
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Use the graph in the Worked Example to answer each question.

5. How many pretzels did Mario sell when he collected:

a. $25.00?
b. $33.75? BN
Ask Yourself ...
Did you justify
your mathematical
c. $75.00? reasoning?
e
6. Mario reported that on Saturday morning, he sold 13 pretzels
and collected $16.25, and on Saturday afternoon, he sold 42
pretzels and collected $55.00. 1
Do you think he reported accurately? Explain your reasoning.
\S )
&

MODULE 4 e TOPIC3 e LESSON 2 @Ak]



ACTIVITY

2.2 Shipping Charges

ooooooooooooooooooo

An online site sells a single closeout item each day. The items and prices

A flat fee is a one-time change daily. The company charges a flat fee of $6.00 for shipping.

charge on each order,

regardless of how many The graph shown represents a model of this problem situation.
items are ordered.

................... ‘): Total Cost of an Item with Shipping
40
/)(
35 /
A
/
@ 30 pd
a /
g% yd
+ /
%) 20 /
S //
T
215 /
2 //
10 /
a 3 //
c /
In this problem
. . 0 > X
Sltuatl?n’ do all 0 5 10 15 20 25 30 35 40
the points on Cost of an Item (dollars)
the line make
sense?
. J 1. Write an equation to represent the relationship between the cost
V of an item, x, and the total cost, y. Label the graph of the line with

your equation.

2. Does this situation represent a proportional relationship? Justify
your answer.

o “e
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Use the graph to answer each question.

3. What is the total cost when the cost of the item is:

a. $18.00? b. $25.00?

c. $32.50? d. $75.00?

4. Chris was considering buying one of the daily closeout items that
costs $23.99. He has a $25.00 gift card. Can he afford the total cost
of the daily closeout item?

How does your
strategy change
when the
dependent value
is not visible on
the graph?

5. Suppose the flat fee for shipping changed to $6.80. How would the

graph change? How would the equation change? Would that change V
the way you could use the graph to determine values?

o “e
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| *** ] Talk the Talk
o

Plus or Times?

1. Describe the similarities and differences between the pairs
of equations.

a. y = 5x and y=x+5
b.y=%x and y=%+x
c. y=495x and y=x+ 495

XA MODULE 4 e TOPIC 3 ¢ LESSON 2 08
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)

2. Describe the similarities and differences among the graphs shown.
Write an equation for each graph.

Graph A Graph B
y y
A A
F)
:
®
—————1—
[
0 >X 0 X
Graph C Graph D
y y
A A
A
/ /
/ //
O X O > X

3. Describe how you can use a graph to solve one-step equations.

SNolE] MODULE 4 ¢ TOPIC 3 e LESSON 2
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Lesson 2 Assighment

Write Remember

Describe the similarities and differences Graphs are powerful visual representations
between the graphs of equations of how quantities are related. You can use

represented in the forms y = kx and a graph to estimate a solution. You can

y = X + b, where b is any positive also formally solve equations to determine
rational number and x and y are exact values.

unknown quantities.

(]
Practice
A shuttle spacesuit, including the life support Y Astronaut's Weights With and Without
system, weighs about 310 pounds. The break in A Shuttle Suit
the y-axis represents the values from 0-300. 470 7/
1. What does each ordered pair on the e 0 /
line represent? =g 430
=)
T 3 410 /
o0&
5% 3% /
5.2 370
c -+
28 350/
=
330| /
2. Write an equation to represent the 310
. . . < A -
relationship shown in the graph. 0 30 60 90 120 150 180 210 240 270 |

Weight of Astronaut Without
Shuttle Suit (pounds)

3. Is this a proportional relationship? Justify your answer.

4. In this problem situation, do all the points on the line make sense?
Explain your reasoning.
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Lesson 2 Assighment

5. Determine the weight of an astronaut without the shuttle suit,
given the astronaut’s weight while wearing the shuttle suit.

a. 480 Ibs
b. 467 Ibs
c. 520 1Ibs

The gravitational pull of the Moon is not as great as that on Earth. In
fact, when a person checks their weight on the Moon, it will be only%
of their weight on Earth.

6. What does each ordered pair on the y Weight on Earth Versus
line represent? A Weight on Moon
32 -
% 28 //
e
£ 2 //
£ 20
5 /
. . 216 A
7. Write an equation to represent the : v
. . . [¢] 7
relationship shown in the graph. £
g /
(V] /
; 4 /,//

. . . . ) 0 20 40 60 80 100 120 140 160 180
8. Is this a proportional relationship? Justify Weight on Earth (pounds)

Your answer.

9. In this problem situation, do all the points on the graph make sense?

10. Determine the weight of a person on Earth given his weight on the Moon.
a. 12 1bs

b. 21 Ibs
c. 36 1bs
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Lesson 2 Assighment

Prepare

Identify two quantities in each situation. Then, state which quantity
depends on the other.

1. Snow is falling at a rate of 3 inches per hour.

2. The outside temperature is increasing at an average of 10
degrees each day.

3. The car wash generated an average profit of $8.00 per car.

4. The income from the sale of movie tickets was $8.50 per person.

5. A dog groomer charges $35 for every dog.

© MODULE 4 e TOPIC 3 e LESSON 2 ASSIGNMENT @At
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Multiple Representations
of Equations

(

AV AYpP R AN AYPRCA

OBJECTIVES

¢ Write and solve equations that represent relationships given
in tables, graphs, and situations.

¢ |dentify independent and dependent quantities represented in
tables, graphs, and scenarios.

¢ Analyze the relationship between the independent and
dependent quantities in a situation using graphs, tables,
and equations.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have identified independent and dependent quantities
in relationships and have expressed these relationships
using equations.

How can you relate independent and dependent quantities in a
variety of situations, using different representations?
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Getting Started

To the Equation-Mobile!

A mobile (MO-beel) is hanging art. It features all kinds of different
objects suspended from string or wire. Balance is important to the
visual effect of mobiles.

Determine what value each shape represents in each mobile.

j

dd g

&
A

OO0
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ACTIVITY

3.1 Equations from Tables

IV

A photo printing service charges the same price for each 3 in. by 4 in.
picture print.

1. The table shows a few orders and the cost of each.

Number of Prints Cost ($)
10 1.20
32 3.84
50 6.00
110 13.20

a. What is the cost of one print? Explain how you determined
the cost.

b. Define variables for the quantities in this situation. Then write an
equation that models the relationship between these quantities.

MODULE 4 e TOPIC3 e LESSON 3
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Ask Yourself...

How does
representing
mathematics in
multiple ways
help to
communicate
reasoning?

. Create a graph for this situation.

16

14

12

10

Cost (dollars)

o N B~ O

> X
20 40 60 80 100 120
Number of Prints

. Which quantity is the independent quantity and which is the

dependent quantity?. Explain your reasoning.

. You can draw a line to show the shape of the graph. Do all the

points on the line make sense in this scenario?

2. The table shows the cost of a particular item.

Number of Items Cost ($)
1 6
8 48
16 96
5 30

223 MODULE 4 o TOPIC3 e LESSON 3
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a. Describe how the cost is related to the number of items.

b. Define variables for the quantities in this situation. Then write an
equation that models the relationship between these quantities.

c. Explain which quantity is the independent quantity and which
guantity is the dependent quantity.

d. Create a graph for this situation.

100
90
80
70
60
50
40
30
20
10

Cost (dollars)

Y

2 4 6 8 10 12 14 16
Number of ltems

e. What do you notice about the shape of the graph? You can
connect the points to see the shape.

Q.08 MODULE 4 e TOPIC 3 e LESSON 3 By



ooooooooooooooooo

A table of values
can be represented
vertically or
horizontally.

ooooooooooooooooo

3. Read each situation and analyze the corresponding table of values.
Identify the independent and dependent quantities in each. Then,

write an equation that models the relationship between the

quantities.

a. The total profit made on cutting lawns and the profit each person

made are represented in the table shown.

Total Profit Made ($)

Profit Each Person Made ($)

21.00 7.00
25.50 8.50
45.00 15.00

b. The number of boxes of cookies sold and the total profit are

represented in the table shown.

Boxes of Cookies Sold

Total Profit ($)

3 7.50
5 12.50
7 17.50

248 MODULE 4 o TOPIC 3 o LESSON 3
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IV

c. The number of tiles required to complete a job and the number

of tiles ordered are represented in the table shown.

Number of Tiles Required

75

95

115

Number of Tiles Ordered

90

110

130

MODULE 4 e TOPIC3 e LESSON 3
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ACTIVITY

. Equations from Graphs

The graph shows the relationship between the distance of a train from
the station and the time in minutes.

y
A

N
~

N
N

N
(@]

—
oo

—
o~

—
~

—_
o

0]

Distance from Station (miles)
N

o N B~ O

1 2 3 4 5 6 7 8
Time (minutes)

1. Complete the table using the points from the graph.
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2. Define variables and write an equation to represent the relationship
between the quantities.

3. How far is the train from the station after 20 minutes?

4. Connect the points to show the shape of the graph. Do all of the
values on the line make sense in this situation?

The graph shows the relationship between the height of a plane and its
distance from the airport in miles.

y
A
20,000
K
Q
< ®
c
@ 10,000
2 ®
®
0 T > X
0 50 100 150 200 250 300

Distance (miles)
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5. Complete the table using the points from the graph.

6. Define variables and write an equation to represent the relationship
between the quantities.

7. What is the height of the plane at 150 miles?

8. Connect the points to show the shape of the graph. Do all of the
values on the line make sense in this situation?
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ACTIVITY

3.3 Equations from Scenarios

Paola got a job working at the local hardware store making
$8.76 per hour.

1. Define variables and write an equation that models the relationship
between the number of hours Paola worked and how much
she earned.

2. How much would Paola earn when she worked the given times?

a. 5hours b. 2% hours

c. 5 hours and 30 minutes d. 10 hours and 15 minutes

3. Use your equation to calculate the number of hours Paola worked
given her total earnings.

a. $210.24 b. $293.46

c. $203.67

Q.08 MODULE 4 e TOPIC 3 e LESSON 3 BCkk!
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4. Complete the table.

Time Worked (hours) Earnings ($)
5
2.5
5.5
10.25

210.24
293.46
203.67

5. Use the table to complete the graph.

>

300

275

250

225

200

175

150

125

Earnings (dollars)

100

75

50

25

Y s

5 10 15 20 25 30 35
Time Worked (hours)

6. Connect the points to show the shape of the graph. Do all of the

values on the line make sense in th

MODULE 4 e TOPIC3 e LESSON 3
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7. Jaylen’s dog eats an average of 40 pounds of dry dog food in
one month.

a. Define variables and write an equation to model the relationship
between the number of pounds of dog food and the number

of months.

b. Complete the table and graph.

y
Time (months) | Dog Food (pounds) A
200
0
1 . 150
©
2 g
< 100
3
120 w
g
160 >0
200 0 -
0 1 2 3 4 5

Time (months)

c. Connect the points to show the shape of the graph. Do all of the
values on the line make sense in this situation?
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Ask Yourself...

How can

you organize
and record
your math-
ematical ideas?

eee | Talk the Talk

Let Us Organize the Ways

Multiple representations—including drawings or diagrams, verbal
descriptions, tables, graphs, and equations—can be useful in analyzing
and solving problems.

1. Complete the graphic organizer by describing the advantages of
each representation.
e Verbal
e Table
e Graph

e Equation

uclel MODULE 4 o TOPIC3 e LESSON 3
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Lesson 3 Assighment

Write Remember

Create an algebraic equation.
Represent the equation using
a word problem, a table, and
a graph.

You can relate independent and dependent quantities
using a table of values, a graph, or an equation.

Practice

1. Elena works at the local candy shop. The candy shop sells bulk candy
by the pound. Customers place the candy they would like to buy in a
plastic bucket and then Elena weighs it to determine how much the
customer owes. Before calculating the price, Elena must subtract the
weight of the plastic bucket. The candy bucket weighs 0.72 pound.

a. Complete the table.
b. Define variables and write

: an equation that models the
Total Weight (Ibs) | Weight of Candy (lbs)| - relationship between the
. qguantities in this situation.
2.84
3.00
0.71
0.98
1.71
1.13
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Lesson 3 Assignment

c. Use the table to create a graph of d. Explain whether all points on the line
the relationship. . make sense.

2. Elena is packaging some bulk candy for a sale. The price is $3.98
per pound.

a. Define variables and write an equation to model the

relationship between the total cost and the weight of
the candy.
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Lesson 3 Assighnment

b. Complete the table.

Weight of Candy (Ibs) Total Cost ($)
2.50
3.20
498
1.97
947
13.93

c. Use the table to create a graph of the relationship.

d. Explain whether it makes sense to connect the points on your graph.
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Lesson 3 Assighment

Prepare

1. Express 3 hours and 15 minutes as a decimal.

2. Express 3 hours and 15 minutes in terms of minutes.

3. Express 2.75 hours in terms of hours and minutes.

4. Express 2.75 hours in terms of minutes.

v ZyA MODULE 4 e TOPIC 3 e LESSON 3 ASSIGNMENT ©



N AN N\ \ N NS
. S (O)r . (O [

Relating Distance, Rate,
and Time

(

AV AYpP R AN AYPRCA

OBJECTIVES

¢ Use multiple representations to solve one-step real-world and
mathematical problems.

¢ Analyze the relationship between independent and
dependent quantities using graphs, tables, and equations.

¢ Summarize the relationship between distance, rate, and time.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have graphed and analyzed a variety of relationships between
two quantities. Some quantities are often grouped together.
One set of such quantities is distance, rate, and time.

What relationship exists between these quantities?
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You might need

to convert units.

Remember
that there are
1000 meters
in 1 kilometer.

vV

o

-

944

Getting Started

Gearing Up for the Olympics

Tiara has her sights set on competing in the triathlon in the 2024
Summer Olympics. A triathlon includes three sports: swimming, cycling,
and running. Tiara must build up her endurance to be able to complete
all three events in quick succession!

As part of her training, Tiara will participate in a variety of triathlons
over the next year. The table provides the distances for each leg of five
different triathlons.

Triathlon | Triathlon | Triathlon | Triathlon | Triathlon
A B C D E
Swim 2.4 km 600 m 1.5 km 750 m 3.9 km
Cycle 29 km 15 km 40 km 20 km 180 km
Run 12.9 km 5 km 10 km 5km 42 km

1. What is the total distance covered in each triathlon in kilometers?

Triathlon
A

Triathlon
B

Triathlon
C

Triathlon
D

Triathlon
E

Total

Kilometers

2. Suppose Tiara completes all five triathlons in one year. How many
meters will she swim during these competitions? How many meters

will she cycle? How many meters will she run?

MODULE 4 e TOPIC3 e LESSON 4
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ACTIVITY

41 Swimming Rate

Swimming is the first leg of the triathlon, so Tiara has trained with a
coach to improve her chance of getting off to a great start.

Tiara's coach plotted her times and distances from her last few training

sessions. Based on the data, the coach drew in a line to represent an

approximation of her average speed, or swimming rate. Tiara's
swimming speed
y . .
A IS a unit rate.
5 \ V 7
4.5
4 S
4:‘4\
@ 3.5 -
8 ~=
£ 3 ®
o
~
3 2.5 [}
C
g2
z
1.5 [}
® [ ]
1
0.5 >
0 > X
0 5 10 15 20 25 30 35 40 45 50 55 60
Time (minutes)
// 7/
1. Tiara's little sister thinks that all of Tiara’s (time, distance) points
should be on the line that her coach drew. Is she correct?
Explain your reasoning. 1
\S 4
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.

Thereis a
proportional
relationship
between
distance and
time.

2. Use the graph to determine Tiara's average swimming rate.

Tiara wants to know how long it will take her to complete the
swimming segment of each triathlon. She decides to start with
Triathlon C, which has a 1.5 km swim leg.

WORKED EXAMPLE

distance _ _ 1km
time 20 minutes

1.5km _ _ 1km
time 20 minutes

-1.5

1.5km __ 1km
time 20 minutes

S

-1.5

It should take Tiara 30 minutes to complete the swim segment of

|28

946

Triathlon C.
\

3. Assuming Tiara swims at her average rate, determine how long it
should take her to complete the swimming segment of the four
remaining triathlons.

a. Triathlon A b. Triathlon B

c. Triathlon D d. Triathlon E

MODULE 4 e TOPIC3 e LESSON 4
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4. Write an equation to represent the amount of time in minutes, t,
required for Tiara to swim a given distance, d, in kilometers.

5. Write another equation to represent the distance, d, Tiara can swim
for a given amount of time, t.

6. Tiara’s coach surprised her with an entry into a secret triathlon,
last weekend.

a. When she swam at her average rate and completed the swim

segment in 45 minutes, how long was the swim segment?
Explain your reasoning. How is the
equationd = rt
related to the
equation y = kx?

vV

b. How could you use a different strategy to verify your answer?

You can use the equation d = rt, where d represents the distance
traveled, r represents the rate of the distance traveled to the time, and
t represents the time, to solve a variety of real-world problems.

o’ -
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ACTIVITY

4 2 Cycling Rate

Tiara cycles as a regular part of her training schedule. After each ride,
she records her distances and times in a table.

Distance Biked (kilometers) Time (hours)
1
> 3
3
35 1 4
1
90 4 5

1. Determine Tiara's cycling rate in minutes per kilometer and in
kilometers per minute.

A\
Wow. She cycles 2. Tiara would like to predict how long it will take
at a consistent her to complete the cycling segment of each
rate. 1 triathlon. She thinks she should use the minutes
L ) per kilometer rate but her sister says that she
V should use the kilometers per minute rate. Who's
ﬂ correct? Explain your reasoning.
|
- )

bzl MODULE 4 o TOPIC 3 o LESSON 4 38



3. Assuming she cycles at the same average rate, how long should it
take Tiara to complete the cycling segment of each triathlon?

a. Triathlon A - b. Triathlon B
c. Triathlon C - d. Triathlon D
e. Triathlon E (

. In this scenario,
time is the
dependent
variable.

4. Write an equation to determine the amount of time required for
Tiara to cycle a given distance.
~ =
AN
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5. Use your results to create a graph of the time in minutes that Tiara
cycles versus the distance she cycles in kilometers. Connect the
plotted points.

y
A

132

120

108

96

84

72

60

Time (minutes)

48

36

24

12

5 10 15 20 25 30 35 40 45 50 55 60
Distance (kilometers)

6. You cannot graph the time and distance for Triathlon E on this
graph. Explain how you know it would be on the line when the
graph is extended.

7. In the secret triathlon, the cycling segment is 35 kilometers. Use
your graph to estimate how long it should take Tiara to complete
this segment of the triathlon. Explain your strategy.
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ACTIVITY

4.3 Running Rate

Tiara runs every day as part of her training routine. She averages
5 minutes per kilometer.

1. Write an equation to determine the amount of time required to run
a given distance.

2. Use your equation to determine how long it will take Tiara to
complete the running segment of each triathlon.

a. Triathlon A b. Triathlon B
c. Triathlon C d. Triathlon D
e. Triathlon E
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ooooooooooooooooo

Assume that Tiara
runs at her average
rate in this triathlon.

ooooooooooooooooo

3. Use your equation and the results from Question 2 to create a

graph of the time, in minutes, that Tiara runs versus her distance, in
kilometers. Connect the plotted points.

y
A

275

250

225

200

175

150

125

Time (minutes)

100

75

50

25

0 >
5 10 15 20 25 30 35 40 45 50 55 60
Distance (kilometers)

. After competing in the secret triathlon, Tiara reports that it took

her 87 minutes to complete the running segment. Use the graph to
estimate the length of the running segment of this triathlon.

. Rewrite the equation in Question 1 to determine the distance

traveled for a given amount of time.

. Use your new equation to determine the actual length of the

running segment of the secret triathlon.
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eee | Talk the Talk

Reflecting on Triathlon Training

To analyze the three segments of the triathlons, you used the distances
traveled, amount of time, and rates.

1. Record the two equations that you could use to describe each leg of
the race.

e determine the distance, given the time

e determine the time, given the distance

Determine Distance

Determine Time

Swim

Cycle

Run

2. What do you notice about the coefficients in the equations? Why

does this make sense?

IV

MODULE 4 e TOPIC3 e LESSON 4

953



954

4 5
3. Write the rate, including units, represented in the Determine Distance
equation for each segment of the race.
4. Explain why the ratios or rates listed in Question 3, and not their
reciprocals, are the appropriate rates to use in determining distance.
D ———————————————————— ot
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Lesson 4 Assighment

Write Remember
Suppose your work partner was absent today. Write at least The equation that relates
three sentences that summarize the relationship between distance, rate, and time is
distance (d), rate (r), and time (t). Be sure to include multiple often written as d = rt.

representations of the relationship (verbal statements,
graphs, tables, and/or equations) in your summary.

Practice

1. An airplane takes off and climbs at a constant rate of 1400 feet
per minute.

a. Write an equation to model the relationship between the plane’s
altitude and the time in minutes.

b. Complete the table.

Time (min) Altitude (ft)

1.5

2.5

c. Use the equation to determine how much time it takes for the
plane to reach an altitude of 3 miles.
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Lesson 4 Assighment

2. A helium balloon rises at a constant rate of 200 feet per minute.

a. Write an equation to model the relationship between the
balloon’s altitude and the time in minutes.

b. Graph the equation.

c. Use your graph to determine how much time it takes for the
balloon to reach an altitude of 700 feet.
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Lesson 4 Assighment

3. A car travels on the interstate at a constant speed. The distances are

recorded in a table.

Distance (miles) Time (hours)
16.25 0.25
32.5 0.5
260 4
390 6

a. Determine the car’s rate in miles per hour and in hours per mile.

b. Write an equation to determine the amount of time required to
travel a given distance.

MODULE 4 e TOPIC 3 e LESSON 4 ASSIGNMENT
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Lesson 4 Assighment

c. Use the table to create a graph of the time versus the
distance traveled.

d. Determine how many minutes it will take the car to travel
43 miles.
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Lesson 4 Assighment

Prepare
Solve each equation.

1. 120 + h =315

2. w—17 =38
c _

3. 5—12

4. 169 = 13w
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Problem Solving on the
Coordinate Plane

(

N AT YRS AQTAYPERCA

OBJECTIVES

¢ Solve real-world and mathematical problems by graphing
points in all four quadrants of the coordinate plane.

e Interpret the meaning of points plotted on the
coordinate plane.

¢ Use equations to solve real-world problems.

e Use graphs relating an independent and dependent
quantity changing in relationship to one another to solve
real-world problems.

e List advantages and disadvantages of different
representations for solving real-world and mathematical
problems on the coordinate plane.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Now that you understand how to plot points in all four quadrants
of the coordinate plane, you can solve many more types of
problems than you previously could.

How can you use graphs and equations to solve problems?
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Getting Started

Natalia’s Birthday

Analyze the graph.

Number of
Cards Received

A

Days Since
Natalia’s Birthday

1. Explain what you can determine about the situation from
the graph.

2. What do the plotted points mean in terms of this situation?
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3. Do all of the values on the line make sense in terms of
the situation?

4. Can you determine an equation for the graph?
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ACTIVITY

5 . 1 Pool Level

The graph shows the water level y
of a pool. The origin represents
3:00 pm and the desired water
level. The x-axis represents

the time difference in hours
from 3:00 p™m, and the y-axis
represents the water level in
inches, relative to the desired
water level.

jo°)

LY

Water level in inches
oD
o~
\
x

| O~ BN

I\

Ask Yourself . .. Time in hours
How can you use
graphs, tables,
and equations

to describe
independent
and dependent
variables in
everyday life?

1. Label the graph with the independent and dependent quantities and
their units.

2. Create a table of values for the points plotted and describe the
meaning of each.

X y Meaning
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3. At what rate did the water go into the pool? Explain your reasoning.

4. Describe a situation that would match the graph.

5. Write an equation for this situation.

6. Why does the graph stop rather than continue infinitely?

7. Using any of your mathematical tools, determine the time when the
pool was 3 inches above the desired fill level. Is your answer exact
or approximate? Explain.
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ACTIVITY

5 . 2 Water in the Bucket

As part of a science project, Alejandro collected water in a bucket in his

backyard and is studying the evaporation. Unfortunately, Alejandro is a
bit forgetful and forgets to take measurements of the water every day.

The first day he remembered was Sunday, which was 4 days AFTER the

data collection was to begin. He collects the following data.

Days Since Sunday Height of Water (inches)
0 27
5 22
7 20
12 15

1. Graph the data. Connect the data values with a line. Be sure to label

your axes.

YA

x Y
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2. Assume the water evaporated at the same rate every day and use
the graph to analyze the scenario. Plot the corresponding point and
state the quadrant where the point is located.

a. Determine the water level the day Alejandro was supposed to

start data collection.

b. When was the water level at a height of 30 inches?

c. When was the water level at a height of 12 inches?

d. When was the water level at a height of 5 inches?

e. When was the water level at a height of O inches?

3. How can you use your graph to confirm your answers to Question 2
are correct?

4. Explain whether you should extend your graph into Quadrant
IV. Do both negative x-values and y-values make sense in this
problem situation?
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ACTIVITY
© E} 5.3 Broken Yardstick

NOTICE l REPORT

&~ Y \ N
B ’;: Eduardo and Mariana need to measure some pictures
ORGANIZE INmT] so they can buy picture frames. They looked for
1 something to use to measure the pictures but could find
\> @ J only a broken yardstick. The yardstick was missing the

first 2% inches.
ANALYZE

They both thought about how to use this yardstick.

Mariana said that all they had to do was measure
the pictures and then subtract 2% inches from each
measurement.

X J

1. Is Mariana correct? Explain your reasoning.

2. They measured the first picture’s length and width to be
11 inches and 9% inches. What are the actual length and width?

3. Define variables for a measurement with the broken yardstick and
the actual measurement.

4. Write an equation that models the relationship between
the variables.
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5. Complete the table of values for the measurement on the yardstick
and the actual measurement.

Measurement with Actual
Broken Yardstick (in.) Measurement (in.)
11
1
72
3
ZSZ
21
5
18§
12
1
29§
7
65
6. Use the table to complete the graph Y,
30
of the actual measurements versus
the measurement taken with the ,
5

broken yardstick.

N
o

-
o

Actual Measurement (in.)
o

0 5 10 15 20 25 30 35

Measurement with Broken Yardstick (in.)

7. Would it make sense to connect the points on this graph? Explain
why or why not.
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eee | Talk the Talk

Your Turn! Vo

—

~
o~
—
eo)

xY

1. Create a situation that the 21\
graph can model. -4 (8,/=4)

|
oo}
o~
O~
|
0o
=

—
NO

|
SN
)
=

-12
14 \

18 \

e0 0 0000000000000 00

e Be sure to
determine the

ratio, or rate, for

how the variables

change in relation

to each other.
e Describe the

meaning of each

point on the graph.
e Define variables

for the independent
and dependent

quantities based on

your situation.
e Write an equation

to represent the
problem situation.

ee 00000000000 00000
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Lesson 5 Assighment

Write Remember

Give an example of when you Graphs, tables, equations, and scenarios provide
might want to use an equation different information and allow for various levels of
to answer a question and accuracy when solving problems.

another example of when you
might want to use a graph.

Practice

1. The gravitational pull of the Moon is not as great as that of Earth.
In fact, when a person checks his weight on the Moon, it will be
only % of his weight on Earth.

a. When a person weighs 186 pounds on Earth, how much will he
weigh on the Moon? How many pounds different from his actual
weight is that?

b. Complete the table of values for a person’s weight on Earth,
weight on the Moon, and difference of the two weights.
Use negative numbers when the weight is less than the
person’s earth weight.

Weight on Earth (Ibs) 186 168 198
Weight on Moon (Ibs) 29 21 24
Weight Differential -155
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Lesson 5 Assighment

c. Graph the weight differential versus the weight on Earth. Be sure
to label your axes.

2. Two runners were comparing distances as they ran down the
sidewalk. Runner A gave Runner B a 3.5 meter head start. Runner A
tracked their distance but Runner B did not. When they reached the
end of the first block, Runner A had run 47 meters. After 2 blocks,
Runner A had gone 155 meters.

a. Define variables for measuring Runner A’s distance and Runner
B'’s distance.

b. Write an equation that models the relationship between
the variables.
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Lesson 5 Assighment

c. Complete the table of values.

Runner A’s distance (meters) | Runner B’s distance (meters)

47
155
13.3
11
130.5
37

d. Use the table to complete the graph of Runner A’s distance versus
Runner B’s distance.

YA
150

125

100

~
ul

Runner B’s distance (m)

ul
o

N
ol

Y

0 25 50 75 100 125 150

Runner A’s distance (m)
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Lesson 5 Assighment

e. Would it make sense to connect the points on this graph?
Explain why or why not.

3. The following graph shows the average temperature y
in degrees Celsius in Fairbanks, Alaska for a three
week period. The x-axis represents time in days from
January 1, and the y-axis represents degrees Celsius.

a. Label the axes with the independent and
dependent quantities and their units. 8 6 214768

TN

b. Create a table of values for the points on the graph and describe
the meaning of each.

X y Meaning
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Lesson 5 Assighment

c. At what rate did the temperature increase?

d. Define variables for the quantities that are changing, and write an
equation for this situation.

4. Samantha put her dog on a wellness plan that includes daily
exercise and a special type of dog food. She estimates her dog will
lose 1% pounds per month on this plan.

a. How many pounds does Samantha estimate her dog will lose in
2 months? In 8% months?

b. Define variables for the independent and dependent quantities
for this situation.

c. Write an equation for this situation. (Because Samantha’s dog
is losing weight, the number of pounds the dog loses will be
defined as a negative value.)
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Lesson 5 Assighment

976

d. Complete the table of values for the situation.

Independent Quantity

Dependent Quantity

Quantity Name

Unit of Measure

e. Create a graph of the situation.

MODULE 4 e TOPIC 3 e LESSON 5 ASSIGNMENT
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Lesson 5 Assighment

f. Explain what points in Quadrant | would mean for Samantha’s dog.

Prepare

1. What is 10% of $56?

2. What is 7% of $25?

3. What is 25% of $1500?

© MODULE 4 e TOPIC 3 e LESSON 5 ASSIGNMENT e
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TOPIC 3 SELF-REFLECTION
Name

Graphing Quantitative
Relationships

When you reflect on what you are learning, you develop your
understanding and know when to ask for help.

Reflect on these statements. Place a number in each circle from 1-3,
where 1 represents the skill is new to me, 2 represents | am building
proficiency of the skill, and 3 represents | have demonstrated
proficiency of the skill.

| can demonstrate an understanding of the standards in the Graphing
Quantitative Relationships topic by:

Beginning | Middle of End of

TOPIC 3: Graphing Quantitative Relationships Topic Topic

identifying independent and dependent quantities.

defining variables to represent two quantities in a real-
world problem that vary in relationship to one another.

writing an equation to represent the relationship
between independent and dependent quantities.

analyzing the relationship between the dependent
variable and the independent variable using tables,
graphs, and equations.

representing real-world problems using verbal
descriptions, tables, graphs, and equations in the form
y =kxory=x+b.

OO0OOOs
0/0/0/0®
0/0/0/0!®

continued on the next page
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TOPIC 3 SELF-REFLECTION continued

At the end of the topic, take some time to reflect on your learning and
answer the following questions.

1. Describe a new strategy you learned in the Graphing Quantitative
Relationships topic.

2. What mathematical understandings from the topic do you feel you
are making the most progress with?

3. Are there any concepts within this topic that you find challenging
to understand? How do you plan to improve your understanding of
these concepts?
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TOPIC 3 SUMMARY

Graphing Quantitative
Relationships Summary

LESSON .
1 Independent and Dependent Variables

Some graphs represent real-world situations that are sets of isolated points.

y
A

> X

In other graphs, each point on the graph, even those with fractional numbers
as coordinates, represents a solution to the situation.

y
A

/ \
\

02 4 6 8101214161820

X

When the situation is represented by isolated points, you can connect the
points to model the scenario, see the shape of the graph, and read more
points on the graph, but you need to remember that all values on the line
may not make sense in terms of the situation.

NEW KEY TERMS

¢ dependent quantity
[cantidad dependiente]

¢ independent quantity
[cantidad independiente]

¢ independent variable
[variable independiente]

¢ dependent variable
[variable dependiente]
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When one quantity is determined by another in a real-world problem
situation, it is said to be the dependent quantity. When one quantity does
not depend on another, it is called the independent quantity. The variable
that represents the independent quantity is called the independent variable,
and the variable that represents the dependent quantity is called

the dependent variable.

For example, suppose you are draining a 150-gallon fish tank at a rate of 15
gallons per minute. How much water remains in the tank at a specific time?

‘y Water Remaining in Fish Tank
200
2 150
2 N
@©
O N
S 100 N
(0]
Q \,
£ N
Z
50 NC
\\
0 > X
0 5 10

Time (minutes)

In this scenario, the independent quantity is time in minutes, and the
dependent quantity is the number of gallons of water in the fish tank. The
equation that represents the scenario is w = 125 — 15t. The independent
variable is t, which represents the number of minutes, and the dependent
variable is w, which represents the gallons of water in the tank.

Note that the independent quantity is plotted on the x-axis, and the
dependent quantity is plotted on the y-axis.

MODULE 4 e TOPIC 3 ¢ TOPIC SUMMARY
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LESSON

2

Using Graphs to Solve Problems

You can use a graph to determine an independent quantity when given a

dependent quantity.

For example, Mario sells pretzels for $1.25 each morning at the baseball and
softball games that are held at the Community Center. The amount of money
collected for the number of pretzels sold can be represented by points on the
graph. The equation corresponding to the graph is y = 1.25x. You can use the
graph to determine how many pretzels Mario sold if he collected $10.

First, locate 10 on the y-axis and draw a horizontal line. This shows that
$10 is the amount of money collected. The x-value of the point where
your horizontal line intersects with the graph of y = 1.25x is the number of

pretzels sold for $10.

In this graph, a solution to the equation
represented by the graphed line is any
point on that line. Mario sold 8 pretzels
when he collected $10.

In some problem situations, when you
model a relationship with a line, not all

of the points on the line will make sense.

It is up to you to interpret the meaning
of data values from the line drawn on
a graph for each situation.

Amount of Money Collected (dollars)

AY Pretzel Sales
50
//
/
/
40
//'
/
)4
30
//,
/
/
20
//,
/
/
o/ >~
/V
//
/
0 >
0 10 20 30 40 50

Number of Pretzels Sold
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LESSON

3

You can write an equation from a relationship given in a table.

Multiple Representations of Equations

For example, the number of tiles required to complete a job and the number
of tiles ordered are represented in the table shown.

Number of Tiles Required 60 75 100

Number of Tiles Ordered 80 95 120

The independent quantity is the number of tiles required to complete a job,
and the dependent quantity is the number of tiles ordered. By analyzing the
table, you can see that the number of tiles ordered is always 20 more than
the number of tiles required. An equation that models this relationship is

y = x + 20.

You can write an equation from a relationship represented in a graph.

For example, the graph shows y
the relationship between the A
distance of a train from the 24
station and the time in minutes. 99
You can use the points from
the graph to complete the table 20
of values. % 18
=16
o
Time (minutes) Distance (miles) 14
»
12
o
1 9 =10
O
2 10 g 8
o
n 6
4 12 4
2
7 15
0 > X

1 2 3 4 5 6 7 8
Time (minutes)

If t represents the time in minutes and d represents the distance from the
station in miles, then the equation d = t + 8 represents the relationship
between the quantities.

You can write an equation from a scenario.
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For example, Ashley got a job working at the post office making $10.25
per hour.

You can write an equation that models the relationship between the
number of hours Ashley worked and the amount of money she earned. Let
a represent the amount Ashley earned, and let h represent the number of
hours she worked. The equation is a = 10.25h.

LESSON

4 Relating Distance, Rate, and Time

The equation that relates distance, rate, and time is often written as d = rt.

For example, Tiara is training for a triathlon. Tiara’s coach plotted her times
and distances from her last few swimming training sessions. Based on the
data, the coach drew in a line to represent an approximation of her average
speed, or swimming rate.

Tiara's swimming speed is a unit rate. There is
a proportional relationship between distance
and time.

ol

b
o

~

Tiara wants to know how long it will take her to
complete the swimming segment of the Olympic
Style triathlon, which has a 1.5 km swim leg.

w

Distance (kilometers)
N
(6] N (2] w (8]

distance _ 1 km
time 20 minutes
1.
1.5km _ 1km 1
time ~ 20 minutes

o
o

(@)

> X
0 5 10 15 20 25 30 35 40 45 50 55 60

-1.5
/\ Time (minutes)

1.5km _ 1 km
time ~ 20 minutes

-1.5

It should take Tiara 30 minutes to complete the swimming segment of
the triathlon.
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LESSON

5

Graphs, tables, equations, and scenarios provide various information and
allow for different levels of accuracy when solving problems.

Problem Solving on the Coordinate Plane

For example, the graph shows the water level of a pool. The origin represents
3:00 pm and the desired water level. The x-axis represents the time
difference, in hours from 3:00 pm, and the y-axis represents the water level in
inches, relative to the desired water level.

y

O~ 00

o0
o~
)
\

O O~ BN \ !
@)

N\
X

You can create a table of values for the points plotted and describe the
meaning of each.

X y Meaning

-8 —6 | At 7:00 am, the water level is 6 inches below the desired water level.
-2 —1% At 1:00 pm, the water level is 1% inches below the desired water level.
0 0 At 3:00 pm, the water is at the desired water level.

4 3 At 7:00 pm, the water level is 3 inches above the desired water level.
8 6 At 11:00 pMm, the water level is 6 inches above the desired water level.

You can use the graph to determine that the water went into the pool at a
rate 3of % inch per hour. An equation that represents this situation would by
y = ZX.
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GRADE 6

The more education or training a person receives, the greater their
earning potential.

Financial Literacy: Accounts,
Credit, and Careers

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

LESSON 1 Checking Accounts ..........oouiiinineiianeeennn.. 989
LESSON 2 Debit Cards vs. CreditCards ..............cccvvuen... 1009
LESSON 3 Understanding Credit Reports ............ccoouuiii... 1025
LESSON 4 CareerExploration .........c.couuuneieniinnn. 1039
LESSON 5 PayingforCollege.........couuiiuinineiianenn. 1055
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Checking Accounts

IOk

OBJECTIVES

e Analyze the features of a checking account.

Practice writing checks.

Balance a checkbook.

Determine money earned on an interest-bearing
checking account.

Compare checking account and debit card options.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You know how to add and subtract money, and how to calculate a
percent of a given amount.

How can you apply these skills to manage your money and
compare checking account options?

NEW KEY TERMS

checking account
check

statement
account balance
deposit
withdrawal

debit

transfer
overdraft

Annual Percentage Yield
(APY)
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Getting Started

Check This Out!

Analyze the check that was written to pay a bill.

Date
1

Payer Name and
Address

Amount Line —I:: TWO /[uné/reé{ e/eVeM ﬂ”é/

B'Y:Z'ifbHim:“dez 0123 _[}-Check Number

iberty Avenue

Dallas, TX 75201 01-2345/6789 __[}-Bank Fractional

(214) 555-4567 DATE 5/22/20

PAY TO THE . ]

oroerOF  Natalia'’s Auto Shop | $ [277.46 ] _[Famountsox
146/

100 DOLLARS

Bank Information —|

Bank of Texas
2065 Eagle Drive
Austin, Texas 73344

Payer Signature

someone wrote
$217 in the box,
but they really

meant $211?

Memo Line {| _ FOR éaz‘fe;;v Mario Hernandez _]- Line

120123456785 01234567890123" 0123

| | | | | |

Bank Rlouting Bank A!ccount Chleck

Number Number Number

( 1 1. Who was the check written to? Can you identify the purpose of the
What would check? Why or why not?
happen if

w

vV

(=
~—
N

2. What two places on the check show the amount of the check?
Why do you think the amount of the check is written in two
different places in two different ways?

X MODULE 4 « TOPIC4 o LESSON 1
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3. Who wrote the check? What is the person’s address?

4. What is the bank account number? What is the check number?
What do these two numbers mean?

5. When was the check written? Why do you think the date
is important?

Q.08 MODULE 4 e TOPIC4 e LESSON 1 BCEkl



What
information do
you think would
be important to
include on the
FOR line of this
check?

vV

ACTIVITY

1.1

On payday, most people put their money into a checking account at the
bank. A checking account allows customers to safely store money in

Checks and Checking Accounts

the bank and write checks. A check is a written order to a bank to pay a
specific amount of money to a person or company out of your checking

account. A key benefit of using a checking account is the ease with
which it allows people to save money, withdraw it, and pay their bills.

Many people pay regular bills like water, electric, and mortgage
payments online, but checks are still sometimes used for paying bills.

1. Mario ordered tennis equipment today from Sports & Fitness, Inc.
The total bill is $214.08. Complete the check to pay for the

tennis equipment.

Mario Hernandez
315 Liberty Avenue
Dallas, TX 75201

(214) 555-4567 DATE

0124

01-2345/6789

PAY TO THE
ORDER OF

| $

DOLLARS

Bank of Texas
2065 Eagle Drive
Austin, Texas 73344

FOR

1201234567621 01234567890123° 012y

2. Mario has account 3698742 with the American Heating Company.

His heating bill is $170.08 for the month. Complete the check to pay

the bill.

Mario Hernandez
315 Liberty Avenue
Dallas, TX 75201

(214) 555-4567 DATE

0125

01-2345/6789

PAY TO THE
ORDER OF

| $

DOLLARS

Bank of Texas
2065 Eagle Drive
Austin, Texas 73344

FOR

1301234567881 01234567890L23" 0125
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Most banks send their customers a statement every month.
A statement is a summary of the account balance, which is the
amount of money in the account at a given time. A statement also
includes every transaction that occurred throughout the month. The
transactions may include deposits, withdrawals, debits, and transfers.

¢ A deposit is money put into the account. Deposits may come in the
form of cash, checks, or transfers. Paychecks are often deposited
directly into a checking account.

¢ A withdrawal occurs when money is taken out of the account,

usually from a check, online payment, or Automated Teller

Machine (ATM).

¢ A debit occurs when money is taken out of the account
automatically through the use of a debit card. Debit cards offered
by different banks sometimes have different features and costs.

¢ A transfer occurs when money is moved from one account

to another.

3. Samantha wrote down her payments and deposits for the month

of November in her checkbook register. Analyze Samantha’s

checkbook register.

You will learn
more about
debit cards

later when you
compare them to
credit cards.

Transaction Payment/ .
Check| Date Description Withdrawal Deposit | Balance
103 | Nov 1 | Electric Company $72.50 $1227.50
Nov 1 | ATM withdrawal $80.00
Nov 2 | ATM deposit $50.00
Nov 3 | ATM deposit $40.00
Nov 3 | Running Shoes $120.00
Nov 18| Only Fresh Grocery | $182.25
104 |Nov 27 | Rent payment $700.00
Nov 27 Tral?sfer from $500.00
Savings
American
105 |Nov 29 Heating Co. $98.40
Nov 30| Direct Deposit $1205.60
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a. Determine the balance in Samantha’s checking account after

each transaction. Write the balance amounts in the register.

b. Did Samantha earn more money than she spent in the month of

Overdrafts may
also prevent you
from receiving

a good credit
score. You will
learn more
about credit
scores later.

November? Describe two ways to answer this question.

c. What were Samantha’s two greatest expenses during November?

V An overdraft occurs when money is withdrawn from a bank account

and the balance goes below zero. It is important to prevent an
overdraft from occurring because most banks charge a fee every time
this happens.

4. Trung receives her statement from the bank in early December.

After comparing the statement to her own check register, she
thinks the bank made an error. Compare Trung’s check register to
the bank’s statement.

428 MODULE4 o TOPIC4 e LESSON 1

Trung’s Check Register
Nov 18 | Groceries $182.35 $995.14
104 | Nov 27 | Mortgage payment | $1135.47 —$140.33
Nov 30| Transfer from Savings $500.00| $359.67
105 | Nov 29 | American Heating Co.| $98.45 $261.22
©



IV

Bank Statement

Nov 18 | Groceries $182.35 $995.14
104 | Nov 27 | Mortgage payment | $1135.47 —$140.33
Nov 29 | Overdraft Fee $40.00 —$180.33
Nov 30 | Transfer from Savings $500.00| $319.67
105 | Nov 29 | American Heating Co.| $98.45 $221.22

a. Do you believe the bank made an error? Explain your reasoning.

b. Describe the reason for the difference in the balance.

A person’s
monthly
payment for
their house is

called a mortgage

payment.

»
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The formula

| = prt is often
used, where |
is the amount
earned from
the account, p
is the principal
(amount of $),
ris rate, and t
is time. For this
problem, the
time is one year.

~

AN

ACTIVITY

B Comparing Checking Accounts

Banks may offer different monthly fees, or they may require a minimum
deposit to open an account. Annual Percentage Yield (APY) is a
percentage that is paid to customers based on the account balance in
an account for a year.

1. A bank offers a checking account that pays 0.2% APY. A minimum
deposit of $500.00 is required to open the account. Alex opens
an account and maintains an average balance of $800. How much
money will he earn from the account over the course of a year?

Analyze Andrew and Paola’s calculations.

Andrew i
The 0.2% APY means that he will earn 20 cents for
every $100 he keeps in the account. So, % = %).

0.2 x & .G

Scaling up by a factor of g, 100 x 8 - 800" I determined
that x = .. Therefore, he will earn $1.60.

Paola I‘
To detevmine the 0.2% APY, | can convert to the

decimal 0.00Z and then multiply this vate by 300:

800.00 x 0.002 = 1.60. He will eavn %1.60 fov the yeav.

a. Explain why Andrew and Paola are correct.

b. Which method do you prefer? Explain your reasoning.
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2. Determine the amount earned in each account over the course of PROBLEM SOLVING

one year.
5
a. An account with an average balance of $600 that pays 0.3% APY 7/
NOTICE l REPORT

P
4 4
E)RGANIZE |N:|;uzn

L/

ANALYZE
b. An account with an average balance of $500, 0% APY, and $5.00

per month in fees

3. Elena maintained a balance of $1200 in her checking account and
earned $1.50 from the account last year. Determine the APY. Show
all of your work and explain your reasoning.
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4. Mariana is interested in opening a checking account at a local bank.
She estimates that she will be able to keep about $7500 in her
account throughout the year. She is deciding among three banks.
Their account advertisements are shown.

Texas Interest Bank
e 0.3% APY
e $1.00/month fee

e $7000 minimum
average balance
(additional fees
assessed for
lower balances)

Lone Star of Texas
Bank

e 0.2% APY
e $0.50/month fee

e $5000 minimum
average balance
(additional fees
assessed for
lower balances)

People’s Choice
Bank

e 0.1% APY
e No monthly fees

e No minimum
average balance

What advice would you give Mariana in choosing an account? Show all
of your work and explain your reasoning.

MODULE 4 e TOPIC4 e LESSON 1
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To use a debit card, you must have a checking account open with a
bank. Remember, since money is taken directly out of the checking
account when using a debit card, it is important to track how often
you use it and how much money is in your account to avoid overdraft
fees. In addition to the monthly fees charged for the checking account,
banks may charge overdraft fees and fees to use the debit card at
another financial institution’s Automatic Teller Machine (ATM).

5. Ashley is interested in opening a checking account at a local bank.
She plans to use a debit card to make purchases and withdraw
money from her account at ATMs. She will keep about $8500 in her
account. She uses an ATM from other financial institutions once a
month to withdraw cash. She is considering three different banks.
Their account features, including the charges for using debit cards at

another institution’s ATM, are shown.

Bluebonnet Bank Friend Bank

e 0.4% APY e 0.3% APY

e $1.25/month fee e $0.75/month fee

e $1.50 fee for e $1.25 fee for
using the debit using the debit
card at another card at another
institution’s ATM institution's ATM

Texas Central Bank
e 0.2% APY
¢ $3.00/month fee

e No fee for
using the debit
card at another
institution's ATM

What advice do you have for Ashley about choosing an account?

Explain your reasoning.

IV
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| += ] Talk the Talk
g

Put ‘Em in Check

account transactions.

1. The table lists Alejandro’s recent checking

Transaction Description Amount
Electric Bill $68.55
Rent $750.00
T e
Pair of boots $63.98
Pay $1185.80
Cable Bill $83.92
Charity Donation $25.00
ATM withdrawal $150.00

check register.

PROBLEM SOLVING

®© =
[ NOTICE tREPQW
v 0

@)/

ANALYZE

a. Enter each amount into the correct column in the

\
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b. Calculate the balance when Alejandro has $1567.25 before the
given transactions.

Transaction Payment/

Check| Date Description | Withdrawal

Deposit | Balance

107 | Dec 3 |Electric Bill

108 | Dec 3 |Rent

Gift Check from

Dec 6 Aunt Tiara

Macy'’s - pair of

109 | Dec 10 boots

Dec 16 |Pay

110 | Dec 19 | Cable Bill

Charity

111 | Dec 19 Donation

Dec 22 | ATM withdrawal

2. On average, Alejandro has a balance of $1500 in his checking
account. He earns a 0.2% APY. His bank charges a fee of $2.00
per month. What amount of money does Alejandro earn (or lose)
each year by having his checking account at this bank?

I\

Ask Yourself. ..
When you carried
out your plan, did
it work? Why or
why not? When
your initial plan
does not work,
what should

you do?

IV
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Lesson 1 Assighment

Write Remember
Describe the information A checking account allows customers to safely store
that is included in a monthly money in the bank and write checks. A key benefit of
bank statement for a checking using a checking account is the ease with which it allows
account. people to save money, withdraw it, and pay their bills.
Practice
1. Alist of Lizzie’s checking account transactions for the month of April

is shown.

Date | Check Number Description Amount
4/1/20 Direct Deposit $1815.45
4/1/20 215 Home Lender (Mortgage) $1250.00
4/2/20 216 Motion Electric (Bill) $47.85
4/4/20 217 Boxcar Cable Company (Bill) $98.18
4/5/20 Grass Country Groceries $109.18
4/8/20 Refund for March purchase $45.32
4/10/20 Pizzaria Mysterious $24.78
4/15/20 Direct Deposit $1815.45
4/15/20 218 Charity Productions (Donation) $245.00

4/25/20 Automatic Transfer from Savings $200.00
4/27/20 219 ClearClean Water (Bill) $25.18
4/28/20 ATM deposit $125.00
4/30/20 Classic Movie House $34.25
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Lesson 1 Assignment

a. Complete the check based on the given information.

Lizzie Patel 0216

1616 Robin Lane
Weirton, WV 26062

DATE

PAY TO THE
ORDER OF | $
n
DOLLARS m Details on
back

FOR

1:000000k&8k1s OOOOOOS529n* 021k

b. Complete the check based on the given information.

Lizzie Patel
1616 Robin Lane
Weirton, WV 26062

DATE

PAY TO THE
ORDER OF | $

Security
res
S Ol

n U
DOLLARS [i] éii‘in ;

FOR

100000018k OOOOOOS29r 0218
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IV

Lesson 1 Assighment

c. Complete Lizzie's checkbook register using the information given
on page 1 to determine her balance at the end of the month. Prior
to the given transactions, Lizzie has a balance of $1882.96.

Check
Number

Date

Description

Payment/
Withdrawal

Deposit

Balance

Direct Deposit

215

Home Lender (Mortgage)

216

Motion Electric (Bill)

217

Boxcar Company (Bill)

Grass Country Groceries

Refund for March
purchase

Pizzaria Mysterious

Direct Deposit

218

Charity Productions
(Donation)

Automatic Transfer from
Savings

219

ClearClean Water (Bill)

ATM deposit

Classic Movie House
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Lesson 1 Assignment

2. Eduardo keeps an average balance of $8000 in his bank account.

1006

a. Eduardo’s current bank, American Interest Bank, pays a 0.25% APY on his earnings
with a $0.50 fee per month. How much money does his account earn each year with

American Interest Bank?

b. Eduardo is thinking about changing banks. He has narrowed his options down to two
other banks. The information on these two banks and his current bank is shown.

American Interest Bank
e 0.25% APY
¢ $0.50 monthly fee

e $7000 minimum
average balance
(additional fees
assessed for lower
balances)

Better Banking Services
e 0.3% APY
¢ $1.50 monthly fee

e $8000 minimum
average balance
(additional fees
assessed for lower
balances)

One Nation Financial
e 0.1% APY
e no monthly fee

e NO Minimum average
balance

Write a letter to Eduardo giving him your recommendation on which bank he should use.
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Lesson 1 Assighment

3. Alyssa keeps an average balance of $7775 in her checking account. She is thinking
about changing banks. She plans to use her debit card frequently. Alyssa pulls money
out of the ATM at the local grocery store weekly and is charged a fee from her bank
each time. The information on the three banks Alyssa is considering is shown.

American Best Bank Dollar Sense Bank National Bank

e 0.5% APY e 0.3% APY e 0.75% APY

e $2.25 monthly fees e $2.00 monthly fees e $1.00 monthly fees

e Additional ATM e No additional ATM e Additional ATM
fee $0.50 for each withdrawal fee fee $0.75 for each
withdrawal withdrawal

Alyssa is going to use one of these financial institutions for at least a full year. Which
one should she choose?
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Lesson 1 Assignment

Prepare
Solve these percentage problems.

1. What is 20% of $80?

2. $24 is what percent of $80?

3. $80is 10% of what number?
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Debit Cards vs. Credit Cards

(

A YA PR A AYPRCA

OBJECTIVES

¢ Analyze the features of a debit card.

NEW KEY TERMS
e debit card

e credit card

e Analyze the features of a credit card.

e Distinguish between debit cards and credit cards.
e interest [interés]

e interest rate

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have already learned about checks and how to monitor your
balance in a checking account.

What are other ways that you can pay for things besides cash?
What should you consider when deciding which form of payment
is best?
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Getting Started

No Cash? No Problem!

1. Chris just bought a laptop computer, but he didn’'t hand the store
clerk any cash. What are three possible ways Chris may have paid
for the item?

2. State at least two possible reasons why Chris may have decided not
to pay with cash.
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ACTIVITY

2.1

Comparing Debit and Credit Cards

Many people enjoy using debit cards and credit cards. Both are plastic

cards that allow shoppers to pay for purchases without having the
cash on hand. The two types of cards look similar, but they are very
different. To use them responsibly, it is important to understand what
they are as well as the advantages and disadvantages of each type of
card. The table below outlines key characteristics of each card.

Debit Card

Credit Card

A debit card is a card that allows
a bank’s customer to make
purchases using money from
their account.

e Issued by the bank

¢ Generally given to all bank
customers when they open a
checking account

e Funds are taken in full directly
from the customer’s checking
account

e Protected by a security code
(PIN, or Personal Identification
Number)

e Because money is immediately
taken out, recovering funds
due to fraud or theft may
be difficult

e Spending is limited by
the amount of money in
your account

A credit card is a card that allows
a person to borrow a certain
amount of money and pay the
borrowed money back at a later
time.
e Customer applies for a
credit card through a financial
company
e Money is loaned to the person
to cover expenses
e A bill for all purchases charged
is sent at the end of the month
e Additional money, based on
a percentage of the amount
charged, is added to the bill
when not paid in full at the end
of each month
e Protected by the
customer’s signature
e Customers are protected from
fraud or theft
e Often offer rewards for
their use
e Each card has a limit to the
amount that a customer
can borrow

Credit cards
have advantages
but only when
used responsibly.
Credit card
purchases
should be paid
off in full at

the end of the
month. When
they are not paid
in full, you will
end up paying a
lot more for your
purchases!
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1. Determine whether each statement describes a debit card, credit
card, both, or neither. Explain your reasoning.

a. This card allows you to spend more money than you have in your
bank account at a given time.

b. When using this card, money is taken immediately out of your
bank account.

c. This card allows you to purchase products online.

When do you
think it would be
most appropriate
to use a credit

? . . .
card: d. With this card, you may end up paying more for a product than

V the list price.

»

Many credit cards offer reward programs. Loyal customers are given
certain “gifts,” which may be frequent flyer miles, free hotel stays, or
money back on purchases made with the cards. These rewards are
enticing to customers, but the costs far outweigh the benefits when
the card is not paid off at the end of each month!
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2. Jorge is traveling soon and wants to get a credit card. He considers
the two credit card options described. Each has a reward program.

Investor’s Choice Venture Limited
e 1.5% cash back on all e 2.0% cash back on all
purchases purchases
¢ No annual fee e $40 annual fee
e $5000 limit e $5000 limit

He plans on using the card for travel expenses totaling
approximately $4500.00. Which card would you recommend
for Jorge? Show all of your work and explain your reasoning.

3. Jorge does not pay his monthly credit card bill regularly. He ends up
paying an additional 18% on his travel fees.

a. How much additional money does Jorge pay on his travel fees?

b. Do the benefits from either card outweigh the additional amount
paid? Show all of your work and explain your reasoning.
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4. Summarize the similarities and differences between credit cards and
debit cards.
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ACTIVITY
2 . 2 Credit Cards & E}‘

NOTICE ’ REPORT

A major convenience of credit cards is that they allow customers to ‘L
purchase products now, but pay for them later. Credit card companies L —
also allow customers to pay a minimum amount every month, usually a B X—

o —
percentage of the balance. This amount is often much less than what is E)RGAMZE EN?PREH
owed on the purchase. Credit cards allow you to have a product now, \} J
but pay for it gradually over time. Unfortunately, this convenience is @

exactly what can make credit cards risky. ANALVZE

When the borrower doesn’t make the entire payment at the end of - <
each .month, interest is addeq to the cost of the item. Interest is an Credit card debt
additional charge for borrowing money, usually a percentage of the
amount borrowed. The interest rate is the percentage of the balance
on the credit card that is added to the cost of the purchase.

is much more
complicated than

just calculating
1. When you pay the minimum payment of $15.00 per month to a interest. The
credit card company over two and a half years for a $290 purchase,

guestions here
how much money is spent on interest?

are simplified
to give you

a general
understanding
of how credit
cards work.

vV

2. Jaylen didn’t have money for a game system, so he bought it with
his credit card. He paid for it monthly over the course of a year.
The $350.00 game system ended up costing $429.

a. How much interest did he pay on the game system purchase?

b. What percentage of the game system price did he pay in interest?

o’ -
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Minimum payments are typically a small percentage of the balance
on the credit card. This percentage varies depending on the card,
but it is usually between 2% and 5%. Minimum payments are usually
due monthly.

3. Calculate the minimum payment for each situation.

a. a $400 balance with a 2% minimum payment

b. a $1200 balance with a 3.5% minimum payment

4. What is the required percentage for the minimum payment when

the balance is $4000 and the minimum payment is $100?
Why do you
divide by 127

vV

»

~—

b |

Credit cards generally charge between 15% and 22% interest per year.
You can approximate the amount of the monthly minimum credit card
payment that goes toward interest alone by multiplying the current
balance by the interest rate and dividing by 12.

balance - interest rate
12

interest each month =
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5. Suppose the interest rate on the credit card in Question 3 is 15%.
Answer each question. Show all of your work.

a. How much of the minimum payment is being paid in interest
each month?

b. How much of the minimum payment is being paid toward the
balance each month?

Jamal ’I

My credit card has a
balance of $100 and a
minimum payment of $10.
So, I'll have it paid off in
10 months.

Explain why Jamal is incorrect. What advice would you give Jamal?
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eee | Talk the Talk
Pick a Card. .. Any Card

1. Determine whether a credit card, debit card, both, or neither is
appropriate for each situation. Explain your reasoning.

a. Josh has only $20 in his checking account on the 14th of the
month but gets paid on the 15th. He needs a new pair of glasses
that will cost $159.99. He purchases them and pays for them the
next day when he gets his paycheck of $1250.00.

b. Alyssa is traveling to Corpus Christi for the weekend and doesn’t
want to bring a lot of cash on vacation.

c. Matthew buys a bicycle for $200.00. He has the money but
doesn’t want to carry that much cash with him to the bike shop.

d. Jaylen wants to buy the latest game system but doesn't have
enough money in his checking account.
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2. Describe a situation when a consumer might choose to use
a credit card and not incur any additional interest or fees on

top of the original purchase price.

3. Describe a situation in which a consumer could use a credit
card and incur additional interest or fees on top of the
original purchase price.

4. Describe the advantages and disadvantages of debit cards.

5. Describe the advantages and disadvantages of credit cards.

--------

----------------
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Lesson 2 Assighment

Write Remember

What are some of the Both credit and debit cards allow people to pay for
advantages and disadvantages purchases without using cash. Using a debit card pulls
to using a credit card money directly from the customer’s checking account,
for purchases? while using a credit card is paying with funds that are

loaned by a financial company. Additional money, based
on a percentage of the amount charged, is added to the
bill when not paid in full at the end of each month.

Practice

Identify whether each statement is describing a debit card, a credit card,
both, or neither. Explain your reasoning.

1. This card allows you to purchase goods from a store.

2. This card is issued by the bank when a customer opens a
checking account.

3. This card is protected by the customer’s signature.

4. This card has a limit on spending.

5. This card may offer rewards for its use.
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Lesson 2 Assignment

6. This card may make it more difficult to recover funds due to fraud
or theft.

Lizzie is renovating her kitchen. She will be making a lot of purchases
from a number of different stores throughout the renovation process.
She has $2000 in her checking account for this project as well as a
credit card with a $5000 limit.

7. One of the first projects Lizzie is doing is replacing the appliances
for her kitchen. She determines the cost will be approximately
$1750 for a new stove, refrigerator, and dishwasher. How would you
recommend Lizzie pay for these purchases?

8. Lizzie decides to pay $2050 for construction costs using her credit
card. Her card currently has a rewards program which pays her 1.5%
cash back on all purchases. How much cash back will she get with
this purchase?
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Lesson 2 Assighment

9. Lizzie charges the cost for the plumber to her credit card. The
cost for the plumber is $850. Unfortunately she did not make her
payments at the end of the month and ended up paying an extra
15% interest on these charges. What was the total amount she paid
for the plumber?

10. After the renovations are finished, Lizzie charged a total of $4835 to
her credit card. By the time she finished paying off the charges, she
has spent $5380. What percentage of the renovation price did she
pay in interest?
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Lesson 2 Assignment

Prepare
Estimate the shaded part of each figure as a percent.

o
[l

-
X
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Understanding Credit
Reports

NSNS N NSNS N N

OBJECTIVES

e Describe the features of a credit report and how long the NEW KEY TERMS
information is retained. e credit report

 Describe the importance of a good credit score and a positive e credit history [historial
credit history. de crédito]

e Determine the significance of a credit report to borrowers e credit score
and lenders. « circle graph

[gréfica circular]

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have learned about using credit cards to pay for purchases.

How does your credit history impact your long-term
financial options?
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Getting Started

Know Your History

When you buy a car, a house, take out a loan, apply for a credit card,
or even apply for a job, the lender or employer may look at your
credit report. A credit report is a detailed listing of an individual’s
credit history.

1. What information do you think is in a credit report?

2. Why do you think lenders look at a potential borrower’s
credit report?
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IV

3.1

ACTIVITY

Credit Reports and Scores

Your credit history includes a record of all loans, credit card debt, late
payments, and so on. Similar to the grades that you get in school,
a credit report has a credit score attached to it. A credit score is a
number used by lenders to rate how likely it is that a person will repay
their debts. This score can determine whether you qualify for a loan,

the amount of money that you can borrow, and the interest rate
for the loan.

Your credit report can have a huge impact on the quality of your life.
What exactly is in this report? What is a good score? What can you do
to get a good score? Let’s research these questions.

1. Determine whether each piece of information is included in a credit

report. Write each item in the appropriate box.

A. Job/Career B. Car loans C. Religion
D. Amount of m-oney E. Number of F. Whether you are
owed to credit credit cards . .
married or single
cards you have

Use the Internet
to research
these questions.
You may even
be able to find

a sample credit
report.

G. Payments made

H. Home Value

|. Debit card use

with cash
J. E.mployment K. Race L. Social Security
history number
M. Current address N. Previous O. Missed payments
address on a loan

AN
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Information Included
in a Credit Report

Information Not Included
in a Credit Report

2. ldentify any additional information that is included in a credit report.

3. What is the range of credit scores? What scores are considered to

be good?

4. Why is it important to have a good score?
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5. What can you do to make sure you receive a good credit score?

6. Why is a person’s credit score important to a bank or financial group
that loans money to people?

7. How long is the information in a person’s credit report kept on file?

8. Decide whether each statement is true or false. Explain your
reasoning.

a. Late payments can affect a credit score.

b. A credit score of 800 is generally considered to be good.

c. High credit card debt does not lower a credit score as long as
payments are made on time.
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d. A person with a low credit score often ends up paying higher
interest rates on loans.

e. A consumer can obtain a free copy of their credit report
each year.

f. A late payment made 3 years ago will no longer affect your
credit score.

9. Many car advertisements include a low interest rate for “well
qualified buyers.” Explain what this phrase means.
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ACTIVITY

3 . 2 Credit Score Factors

IV

A circle graph is a circular chart divided into pieces. Each piece shows
the relative size of each value. The circle graph below provides a
breakdown of the importance of the information in a credit report
when determining a credit score.

Credit Score Factors

Types of
Credit

Paying Bills
On Time
Years of
Credit History

Amount of
Money Owed

“New credit”

refers to

recently opened
credit cards,

recent loan

requests, and

SO on.

1. Analyze the circle graph.

a. ldentify the two most significant factors in establishing
good credit.

b. Identify the two least important factors in establishing
good credit.

Vv
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2. Estimate the percentage of the circle graph for each category.

3. The five items listed are included in Jaylen’s credit report. Rank
the items from 1-5 in terms of their importance in determining his
credit score.

Jaylen still owes $100,000 on his house, car, and credit cards.

Jaylen opened one new credit card this year.

Jaylen has been making payments toward his loans for the
last 15 years.

Jaylen has paid all of his bills on time. No record of late
payments.

Jaylen has several credit cards, an installment loan for his car,
and a mortgage.

4. When Jaylen bought his first car 7 years ago, he stopped making
payments on the loan and the car was repossessed. Will this still
impact his credit report today? Explain your reasoning.
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]
What's the Score?

1. Give the top 2 factors that affect a credit score.

2. Give 3 reasons why a credit score is important.
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Lesson 3 Assighment

Write Remember
In your own words, describe A credit report is a detailed listing of an individual’s
what a credit score is. credit history, along with a credit score. A credit score is

a number used by lenders to rate how likely someone
will repay their debts. A good credit score is obtained by
paying bills on time and avoiding too much debt. Credit
scores determine whether someone qualifies for a loan,
the amount of money they can borrow, and the interest
rate of the loan.

Practice

Identify whether each piece of information is included in a credit report.

1. Current and previous addresses 2. Marital status

3. Job/career 4. Number of credit cards

5. Religion 6. Social Security number

7. Current loans 8. Debit and cash payment history
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Lesson 3 Assignment

Jamal is hoping to get a loan to buy a house. The bank first needs to
run a credit report to determine whether he is high-risk or low-risk.
Jamal’s financial history is as follows:

¢ He has a steady job and makes enough money to pay his bills
each month.

e He currently lives in an apartment and makes his rent payment
each month.

¢ He has school loans that he is paying off. He makes the minimum
payment each month on time and has never missed a payment.

e He balances his checkbook and is aware of how much money he
has in his account each month.

e He has aloan for his new car. He makes the minimum payment
each month on time and has never missed a payment.

e He has 3 credit cards open. He uses one only for emergencies,
one only for travel, and one for day-to-day needs. He is usually
able to pay off the cards each month, but some months, he may
only be able to make the minimum payment. He then pays it off
the next month.

¢ He tries to make most of his purchases with cash when he is
able to.

¢ He is married, and his wife also has a job.

9. Identify the information in Jamal’s financial history that will be
considered while determining his credit score.
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Lesson 3 Assighment

10.ldentify the information in Jamal’s financial history that will not be
considered while determining his credit score.

11.Do you think the bank will give Jamal his loan? Would you
consider him high-risk or low-risk? Explain your reasoning.

Prepare
Matthew makes $8.25 per hour working at the local library.

1. At that rate, how much does he make in an 8-hour work day?

2. How much does he make in a 5-day work week?

3. How much will he make in a year if he works five days each week?
There are 52 weeks in a year.
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Career Exploration

IOk

OBJECTIVES

e Compare the education and training required for
various careers.

¢ Analyze the impact that education has on career possibilities.

NEW KEY TERMS

post-secondary education
associate’s degree
undergraduate degree
master’s degree [maestrial

vocational school [escuela
vocacional]

student loan

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have likely been asked, “What do you want to be when you
grow up?”

What do you need to consider with regard to your education to
achieve your career goals?
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Getting Started

Career Day

1. What type of career would you like to have when you are an adult?

2. Why is that career appealing to you?

3. Do you know anyone that has this career? What have they shared
with you about their job?

4. What education do you need to have the career you chose?

5. What are reasons people choose the career path that they do?
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IV

ACTIVITY

4.1

Post-Secondary Education
and Earning Potential

One way to think about your education is as an investment. In general,
the more education or training you receive, the greater your earning
potential. A certain career may require one, two, four, or even eight

years of post-secondary education.

Post-secondary education refers to education beyond high school. An
associate’s degree is a degree earned in a one- or two-year program in
which students learn a specific skill or trade. An undergraduate degree
is a four-year degree from a college or university. A master’s degree is a
one- or two-year degree beyond an undergraduate degree.

There are many reasons to earn a college degree. It can provide a
sense of accomplishment and allow you the opportunity to pursue a
career in a field that interests you. Schooling provides large financial

benefits as well.

Consider each fact from a recent study to answer Questions 1 and 2.

Education Level Earned

Financial Benefit

Doing well in
school is a very
important first
step toward
financial success.

Master’s Degree

A person with a master’s degree
earns approximately 30% more
annually than a person with only
an undergraduate degree.

Undergraduate Degree

A person with an undergraduate
degree earns 84% more over a
lifetime than a person with just a
high school diploma.

High School Graduate

A high school graduate earns
$350,000 more over a lifetime
than a person without a high
school diploma.

vV
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Remember, the
data presented
are averages.
The salaries

of specific
individuals can
vary greatly
depending on
many different
factors.

AN

1. Josh has an undergraduate degree and earns $51,000 per year. He
considers going back to school for a master’s degree. He calculates
his anticipated salary increase.

Josh ’I

| detevmined 30% of $51,000 by setting up two
equal vatios and solving fov x.

30 _ 51,000
00~ ¥
51,000 + 30 = 1700

1700 - 100 = 170,000

| might eavn $170,000 move with a master’s degvee.

Determine the error in Josh’s reasoning and correct his work.

2. Over the course of a lifetime, the average person with only a high
school diploma can expect to earn 1.2 million dollars.

a. How much money can a person with an undergraduate degree

expect to earn over the course of a lifetime?
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b. How much money can a person with a master’s degree expect to
earn over the course of a lifetime?

3. According to a recent study, 63% of jobs in America require some
sort of post-secondary education.

a. What percent of jobs require only a high school education
or less?

b. Out of 2000 total jobs, how many require a post-secondary
education? Show all of your work and explain your reasoning.
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PROBLEM SOLVING

NOTICE ’ REPORT
\ 0

=
N —
) —
ORGANIZE [ |NTERPRET|

ANALYZE

The salary for any
career varies by

job experience and
location. Research
job postings in your
area for a more
accurate reflection of
the potential salary
for a career you are
interested in.

ACTIVITY

V.l Calculating Total Earnings

In the previous problem, you analyzed the financial impact that
education can have on your life. In general, the higher degree you
attain, the more money you will make.

1. Consider Mario’s career path. Mario chose a career in construction.

Mario
e Received paid, on-the-job training
e Started working at 18
e Average Salary
Ages 18-27: $25,000
Ages 28-42: $40,000
Ages 43-65: $59,000

a. Determine Mario’s total earnings from the ages of 18-27. Show
all of your work.

vV

b. Determine Mario’s total earnings from the ages of 28-42. Show
all of your work.

c. At the age of 28, Mario earned his undergraduate degree and
entered management. Determine the percent increase in his
average salary from the ages of 18-27 to the ages of 28-42.
Show all of your work and explain your reasoning.
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IV

2. Natalia studied at Rice University for 4 years and became a
computer software engineer.

Natalia

Spent $50,000 each year for 4 years

to attend college
Started college at 18
Started working at 22
Average Salary

Ages 22-28: $52,000
Ages 29-42: $68,000
Ages 43-65: $85,000

a. Determine Natalia’s total earnings at the age of 20.

b. Determine Natalia’s total earnings at the age of 40.

3. Compare Mario’s and Natalia’s career paths.

a. Determine Mario’s total earnings at the age of 20.

b. Compare Mario’s and Natalia’s total earnings at the age of 20.

Remember to
consider the
amount of
money spent on
college when
calculating total
earnings.

AN
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c. Determine Mario’s total earnings at age 40.

d. Compare Mario’s and Natalia’s total earnings at the age of 40.

e. Describe the difference between the total earnings of Mario and

Natalia over time?

4. The table shows the average annual salary for four alternative jobs
that Mario and Natalia could choose.

Job Average Annual Salary (dollars)
Project Manager 72,363
College Professor 52,180
Architect 54,239
Computer Software Trainer 60,725

Based on this information, how much more would Mario make in
10 years, time if he chose to be an architect instead of a college

professor?
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Higher education usually leads to increased earnings, but college and
vocational school can be very expensive. A vocational school is a school
in which students are taught the skills needed to perform a particular
job. Many students take out student loans to finance their education.

A student loan is money borrowed to pay for college or trade school.

A general rule of thumb for student loans is to borrow less than
your anticipated annual salary. In other words, if you expect to make
$40,000 per year upon graduation, borrow less than this amount to
pay for school.

5. Consider Andrew’s and Kaya's career paths. Andrew attended
community college before transferring to a larger university to earn
an accounting degree. Kaya took out a large number of student
loans over four years to attend a prestigious university, where she
also earned an accounting degree.

Andrew Kaya
e Earned grants, e Pays $4,700 per year
scholarships, and took out in student loans for 20
no student loans years
e Starting salary of $50,000 e Starting salary of $52,500
e Earns a $1,000 raise e Earns a $1,200 raise
each year each year

Was Kaya's decision to take out loans to attend a very prestigious
university a sound financial decision? Show all of your work and
explain your reasoning.
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Stacking Paper

This table is a simplified display showing that the more education or
training a person receives, the greater their earning potential.

Complete this table by starting at the bottom with the lowest level of
education earning $10 per hour.

Calculate the hourly, weekly, yearly and lifetime pay for each
educational level based upon the information provided in the hourly
pay column.
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IV

Educational Ly 6 il [Py ({0 Lifetime Pay
Level Hourly Pay (for 40 hours 52 weeks per (for 40 years)
per week) year)
Master’s Earns 30%
Degree more than a
person with an
undergraduate
degree. (Round to
the nearest cent.)
Undergraduate | Earns 84% more
Degree than a high school
graduate.
High School Makes $350,000
Graduate more over a

lifetime than a
person who did
not earn a high
school diploma.
For 40 hours

per week, for 52
weeks, for 40
years, this is about
$4 more per hour!

No High School
Diploma

Makes $10 per
hour.
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. . : )
5. Between what two educational levels is there the greatest increase ;
in income?

6. About how many times more does a person with a master’s degree
make than a person without a high school diploma over the course
of a lifetime?
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Lesson 4 Assighment

Write

What are the different factors
that someone should consider
when making decisions about
their future career? Include
discussions of education,
salary, long-term success,
interests, and strengths.

Practice

Remember

Certain careers may require one, two, four, or even
eight years of post-secondary education. For the most
part, the higher degree you attain, the more money you

will make.

Three siblings each took a different career path. The earning history for
each sibling until the age of 35 is shown.

Samantha

e Entered college at
age 18

e Took out loans for
college totaling
$60,000

e Earned her
undergraduate degree
at age 23

e Entered the workforce
atage 24 as a
zookeeper

o Ages 24-26 earned
$38,000 per year

e Ages 27-30 earned
$42,000 per year

e Ages 31-33 earned
$45,000 per year

e At age 33 she earned

her master’s degree paid
for by her employer

e Ages 34-35 earned
$50,000 per year

Jaylen

e Graduated high school
at age 18 and entered
the workforce as a
delivery driver

e Ages 18-22 earned
$18,500 per year

e Ages 23-25 earned
$20,000 per year

e Ages 26-30 earned
$23,000 per year

e At age 30 he went
to trade school and

took out loans totaling
$9000

e Ages 32-35 earned
$42,000 per year

Tiara

e Entered college at age 18
on a partial scholarship

e Took out loans for
college totaling $30,000

e Earned her
undergraduate degree at
age 23

e Entered Graduate school
at age 23

e Took out loans for
graduate school totaling
$60,000

e Earned her master’s
degree at age 27

e Entered the workforce at
age 27 as a social worker

e Ages 27-30 earned
$58,000 per year

e Ages 31-32 earned
$62,000 per year

e Ages 33-35 earned
$67,000 per year
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Lesson 4 Assignment

1. Determine which sibling earned the most over his or her career
so far.

2. Which sibling do you think made the best decision in terms of his or
her education and career?
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Lesson 4 Assighment

Prepare
Calculate each value. Round your answer to the nearest tenth,
if necessary.

1. Whatis 15% of 80? - 2. What is 12% of 1407?

3. 42 is what percent of 70? 4. 10 is what percent of 25?
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Paying for College

IOk

OBJECTIVES

e Explore various methods of paying for post-secondary
education.

e Determine the differences among grants, scholarships, loans,
and work-study programs.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have thought about what you need to do after high school
to meet your career goals. What options are available to pay for
post-secondary education?

NEW KEY TERMS

tuition

grant

scholarship
work-study program

public school [escuela
publica]

private school [escuela
privada]
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Getting Started

Are the Rumors True?!

Do you know someone who is in college now or recently graduated
from college? You may have heard talk about the high cost of college
tuition and the financial assistance needed to pay tuition.

Before we begin this lesson on paying for college, see what you already
know about this topic.

Read each statement below, and then write T for “true” and F for
“false” next to each statement.

1. When selecting a college, tuition is the only factor
to consider.

2. Students must pay the entire cost of college tuition.

3. Private college tuition is generally much more than public
university tuition.

4, Many students take out student loans to help them pay
their college tuition.

5. A scholarship is always a full-scholarship, meaning it pays
the entire cost of a student’s college tuition.

6. Academic and athletic scholarships are the only types of
scholarships available to help pay college tuition.

7. Grants are a form of financial aid that do not have to be paid
back after graduation from college.

8. Some grants are from the federal government.

9. A work-study job is a job that a college offers a student to
help them earn money to pay their college tuition.

10. All students who attend the same public university in a

given state pay the same tuition, regardless of what state
they are a resident of.

4oLt MODULE 4 o TOPIC4 o LESSON 5 S



SLUABN Paying for Your
5.1 Post-Secondary Education

Tuition is the fee paid to receive instruction at a school. Tuition may
be paid in a variety of ways, through personal savings, student loans,
grants, scholarships, or work-study programs.

¢ A grant is money awarded to a person from the government or
school to help pay tuition.

¢ A scholarship is money awarded to a person from the college or
a private institution to help a student pay for school. Scholarships It is important
may be academic, athletic, based on financial need, or awarded to locate as

from private organizations for a variety of reasons. many sources of

o A work-study program is a plan set up by the college that allows a tuition money as

student to work while in school to earn money. possible outside

Scholarships and grants do not have to be repaid as long as the student of student
meets any obligations required by them. For example, an academic loans. Student
scholarship may require that the student maintain a B average, or an loans have to be
athletic scholarship may require participation in a sport. Colleges may paid back with
offer different financial aid packages to attract students. With tuition interest.

varying so greatly from school to school, it's important to be able L

to mathematically compare different options to make a good decision. V

1. Suppose you start saving for college now, and you could save
$50 per week starting today.

a. Without interest, how much would you have for college in
6 years?

b. How much would you have to save per week to have $10,000 in
5 years?
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ACTIVITY Choosing a Post—SecondarY
o) E,L 5.2 Institution
NOTICE [ Reporr

‘1, 'f 1. Paola has a B+ average and plays softball for her high school team.
e v— She receives offers from Texas A&M Galveston and Texas Tech.
B 5: Both schools have quality programs that interest her. She studies
ORGANIZE ,NTERPRET| the financial aid packages given by each school. The approximate
\) @ J cost for tuition in 2023 for both schools is shown.
ANALYZE Texas A&M Galveston Texas Tech
Tuition: $12,050 per year Tuition: $11,800 per year
Athletic Scholarship: 30% off Academic Scholarship:
tuition each year $4000 per year
Work-study: $2500 per year Work-study: $1200 per year

a. Which school offers more money in financial aid? Show all of
your work and explain your reasoning.

\ a\
b. Trung argues that Texas Tech offers the better scholarship

deal. Alejandro disagrees, claiming that Texas A&M offers the
1 better scholarship. Who is correct? Explain your reasoning.

S Z

aloEf:§ MODULE 4 o TOPIC4 o LESSON 5 S



2. Elena has a 3.0 grade point average. She is a member of the
volleyball team and participates in the service club. She and her
family estimate that they will be able to afford $5000 per year
for college. She applies to the University of Texas at Austin and
receives financial aid information from the school. The tuition rate
for 2022-2023 is shown.

The University of Texas at Austin
Tuition: $11,698 per year
Scholarship: $1,600 athletic scholarship for
playing on the volleyball team
Grants: $750 per semester
Work-study: 40 hours per semester at $10/hr

a. Can she currently afford to attend school at UT Austin
without additional money? Show all of your work and
explain your reasoning.

Two semesters
make up a
school year.

. 7

vV

b. What advice would you give Elena?
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Eduavdo

Lamav is a better deal for

in-state vesidents because it's
only $80490 when you live in Texas, -
compaved to $10,233 for Midwestevn.

SalUAS Public and Private
5.3 Colleges and Universities

Colleges and universities are either public or private. A public school
receives funding from the state government to offset the costs of
running the university. A private school does not receive funding

from the state. Private schools raise funds from tuition and donations.
The tuition for public universities is generally much less than for private
schools. Additionally, the cost of public schools in a given state is
generally much less for residents of the state than for non-residents.
Simply put, when you live in Texas, you will pay much less to attend a
Texas public university than people who move to Texas from another
state to attend a Texas university.

1. Eduardo and Chris analyze tuition costs for Midwestern State
University and Lamar University to determine which school is the
better deal for Texas residents. For the 2022-2023 school year
tuition for Midwestern State University was $10,233 for residents
and $12,183 for non-residents. Tuition for Lamar University for the
2022-2023 school year was $8,690 for residents and $18,482 for

Chris

non-residents.
Midwestern is the better deal.

The ratio of in-state to out-of-state

4

. 10,233 .
tuition, 2,183 ¢ Is less compared

90 for Midwestern.

toig4g2

Who is correct? Explain your reasoning.
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2. For the 2022-2023 school year, Texas residents paid only about
43% of the out-of-state tuition rate at The University of Texas
Pan American. Tuition for non-Texas residents is $17,230. How
much do Texas residents pay? Show all of your work and explain
your reasoning.

3. In 2021, the average Texas resident paid about $8000 for
undergraduate tuition at Texas public colleges, compared to about
$24,000 for non-residents.

a. Determine the percentage of tuition that residents pay compared
to non-residents per year. Show all of your work and explain
your reasoning.

b. What percentage do residents pay compared to non-residents
over 4 years? Show all of your work and explain your reasoning.
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Time to Reflect

1. Describe things to consider when choosing a public or
private school.

2. Describe various ways that you can finance your college education.
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Lesson 5 Assighment

Write

A family friend is a senior in high school and is
choosing between two universities: Local College
and Math Institute of America. She says, “| am
going to go to Local College because the tuition
there is less than Math Institute of America.”
Write a letter to your family friend explaining
everything that she should consider before making

her final decision.

Practice

Remember

Tuition for post-secondary education
can be paid using personal savings,
student loans, grants, scholarships,
or work-study programs. Colleges
might also offer financial aid
packages to students, which can
subsidize the costs for school.

Mariana is graduating high school in a few years and is looking into

colleges. She currently plays on her high school volleyball team,

volunteers every weekend at a nursing home, and works part-time at
a local grocery store. She also maintains a 3.3 grade point average.
Mariana lives in Arizona and is looking at the 2022-2023 tuition rates at

the colleges shown.

Arizona State University
Tuition

Residents: $11,618
Non-residents: $30,592
Financial Aid
Scholarship: Athletic:
$5000 per year
Work-study: $1750 per
year

University of Nevada, Reno
Tuition

Residents: $8947
Non-residents: $24,501
Financial Aid

Scholarship: Academic:
30% of tuition
Work-study: $1500 per
year

Purdue University (Indiana)
Tuition

Residents: $9992
Non-residents: $28,794
Financial Aid

Scholarship: Academic:
35% of tuition
Work-study: $2000 per
year

1. Mariana is determining the cost of tuition at Arizona State University.

a. Determine the yearly cost of tuition if Mariana receives the athletic
scholarship but does not participate in the work-study program.
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Lesson 5 Assighment

b. Determine the yearly cost of tuition if Mariana participates in the
work-study program but does not accept the athletic scholarship.

2. Mariana is determining the cost of tuition at Purdue University
in Indiana.

a. Determine the yearly cost of tuition Mariana has to pay without
financial aid. Explain your reasoning.

b. Suppose Mariana receives the academic scholarship but does not
participate in the work-study program. Determine Mariana yearly
cost of tuition.
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Lesson 5 Assighment

3. Mariana really wants to go to one of the out-of-state colleges.
However, she knows she can only attend one of these colleges if
tuition is $16,000 or less. Suppose Mariana receives all the financial
aid offered. Will she be able to attend one, both, or neither of
these schools?
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Lesson 5 Assighment

Prepare

Ms. Davis asked the 25 sixth-graders in her class, “How many pets
do typical 6th-graders in our class have?” Ms. Davis summarized the
responses in the table.

Number of Students Number of Pets
8 0
10 1
4 2
2 3
1 38

1. About how many pets does each sixth-grader in Ms. Davis’s class
own? How did you make your decision?
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TOPIC 4 SELF-REFLECTION
Name

Financial Literacy: Accounts,
Credit, and Careers

When you reflect on what you are learning, you develop your
understanding and know when to ask for help.

Reflect on these statements. Place a number in each circle from 1-3,
where 1 represents the skill is new to me, 2 represents | am building
proficiency of the skill, and 3 represents | have demonstrated
proficiency of the skill.

| can demonstrate an understanding of the standards in the Financial
Literacy: Accounts, Credit and Careers topic by:

TOPIC 4: Financial Literacy: Accounts, Credit, Beginning | Middle of End of
and Careers Topic Topic

comparing checking account and debit card options
from different financial institutions.

distinguishing between debit cards and credit cards.

balancing a check register that includes deposits,
withdrawals, transfers, and overdrafts.

describing the information in a credit report and how
credit scores are determined.

describing how borrowers and lenders use
credit reports.

explaining why it is important to establish a positive
credit history.

00006 e
0/0/0/0ee
0/0/0/0/0e

continued on the next page
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TOPIC 4 SELF-REFLECTION continued

TOPIC 4: Financial Literacy: Accounts, Credit, Beginning | Middle of End of
and Careers of Topic Topic Topic

describing various methods to pay for post-
secondary education, including savings,
grants, scholarships, student loans, and
work-study programs.

comparing the annual salary of several occupations
requiring various levels of post-secondary education
or vocational training.

determining the effects of different annual salaries
on lifetime income.

QOO
QOO
QOO

At the end of the topic, take some time to reflect on your learning and
answer the following questions.

1. Describe a new strategy you learned in the Financial Literacy:
Accounts, Credit, and Careers topic.

2. What mathematical understandings from the topic do you feel you
are making the most progress with?

3. Are there any concepts within this topic that you find challenging
to understand? How do you plan to improve your understanding of
these concepts?
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TOPIC 4 SUMMARY

NEW KEY TERMS

Financial Literacy: + checking account

¢ check [cheque]

Accounts, Credit, and e

. de'posit [depdsito]
Careers Summary  vithdraval

e transfer [transferencia]

LESSON ) e overdraft
1 Checking Accounts « Annual Percentage
Yield (APY)

¢ debit card

e credit card

¢ interest [interés]
¢ interest rate

e credit report

e credit history
[historial de crédito]

e credit score
e circle graph
[grafica circular]

e post-secondary
education

e associate’s degree
¢ undergraduate degree

e master’s degree
[maestria]

e vocational school
[escuela vocacional]

e student loan

e tuition

e grant

¢ scholarship

e work-study program

e public school
[escuela publical

e private school
[escuela privada]

A checking account allows customers to safely store money in the bank

and write checks. A check is a written order to a bank to pay a specific
amount of money to a person or company out of a checking account. A
check must contain certain information, such as the name of the person
writing the check, the person or company receiving the check, the checking
account number, the date the check was written, the amount of the check in
numerical and word form, and the signature of the person writing the check.

Q.08 MODULE 4 e TOPIC 4 ¢ TOPIC SUMMARY [Ele/32)



1070

For example, Mario Hernandez is writing a check to pay for a battery he
purchased at Natalia's Auto Shop. He wrote the check on May 22, 2020. The
total cost of the helmet is $211.46.

Mario Hernandez
315 Liberty Avenue 01 23
Dallas, TX 75201 01-2345/6789

(214) 555-4567 oate 5,/22/20

PAY TO THE

oroer O Natalia's Auto 5/1(;12 . | $ [277.46
Two _hundved eleven and 7

100 DOLLARS
Bank of Texas

2065 Eagle Drive
Austin, Texas 73344

FOR bazfte;;v Mario Hernandez

1:012345676%1 01234567690123° 0123

L I L I L I
I I
Bank Routing Bank Account Check
Number Number Number

Most banks send their customers a statement every month. A statement

is a summary of the account balance, which is the amount of money in the
account at any given time. A statement also includes every transaction that
occurred throughout the month. The transactions may include deposits,
withdrawals, debits, and transfers.

¢ A deposit is money put into the account. Deposits may come in the form
of cash, checks, or transfers. Paychecks are often deposited directly into a
checking account.

¢ A withdrawal occurs when money is taken out of the account, usually from
a check, online payment, or Automated Teller Machine (ATM).

¢ A debit occurs when money is taken out of the account automatically
through the use of a debit card. Debit cards offered by different banks can
have different features and costs.

¢ A transfer occurs when money is moved from one account to another.

MODULE 4 e TOPIC4 ¢ TOPIC SUMMARY
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For example, Kaya keeps track of all transactions made during the month of
May. Her account balance is $2106.97 at the end of the month.

Check Date Transaction Description Vsi{\rgfarltgl Deposit Balance
May 3 z\;jtme;fmpany bil $72.50 $1227.50

May 10 ATM withdrawal $80.00 $1147.50

May 5 Direct deposit $1440.00 $2587.50

May 18 Grocery withdrawal $182.35 $2405.15

104 May 27 Rent payment $700.00 $1705.15
May 27 Transfer from savings $500.00 $2205.15

May 30 Cable TV bill $98.18 $2106.97

An overdraft occurs when money is withdrawn from a bank account and
the balance goes below zero. It is important to prevent an overdraft from
occurring because most banks charge a fee every time this happens.

Banks may charge different monthly fees, or they may require a minimum
deposit to open an account. Annual Percentage Yield (APY) is a percentage
that is paid to customers based on the account balance in an account for

a year.

For example, Ashley opens a checking account with an average monthly
balance of $600. The account has a 2.5% APY.

(600)(0.025) = 15

Ashley will earn $15 on this checking account over the course of the year.
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LESSON

2

Debit Cards vs. Credit Cards

Many people enjoy using debit cards and credit cards. Both are plastic
cards that allow shoppers to pay for purchases without having the cash on

hand. The two types of cards look similar, but they are very different. To use

them responsibly, it is important to understand what they are as well as the
advantages and disadvantages of each type of card. The table outlines key
characteristics of each card.

Debit Card

Credit Card

A debit card is a card that allows a bank’s
customer to pay for goods using money from
their account.

e Issued by the bank

e Generally given to all bank customers when
they open a checking account

e Funds are taken in full directly from the
customer’s checking account

* Protected by a security code (PIN, or Personal
Identification Number)

e Because money is immediately taken out,
recovering funds due to fraud or theft may be
difficult

e Spending is limited by the amount of money in
your account

A credit card is a card that allows a person to
borrow a certain amount of money and pay the
borrowed money back at a later time.

¢ Customer applies for a credit card through a
financial company

¢ Money is loaned to the person to
cover expenses

¢ Abill for all purchases charged is sent at the end
of the month

¢ Additional money, based on a percentage of the
amount charged, is added to the bill if not paid
in full at the end of each month

» Protected by the customer’s signature
¢ Customers are protected from fraud or theft
e Often offer rewards for their use

¢ Each card has a limit to the amount that a
customer can borrow

oy MODULE 4 « TOPIC4  TOPIC SUMMARY
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Many credit cards offer reward programs. Loyal customers are given certain
“gifts,” which may be frequent flyer miles, free hotel stays, or money back on
purchases made with the cards. These rewards are enticing to customers, but
the costs far outweigh the benefits if the card is not paid off at the end of
each month!

For example, Tiara uses her credit card for purchases because she gets 1.5%
cash back on all purchases. This past month, she put $3300 in charges on her
credit card.

(3300)(0.015) = 49.50
Tiara will get $49.50 cash back as a reward for her purchases.

Credit cards allow a consumer to have a product now, but pay for it gradually
over time. If the borrower doesn’t make the entire payment at the end of
each month, interest is added to the cost of the item. Interest is an additional
charge for borrowing money, usually a percentage of the amount borrowed.
The interest rate is a percentage of the balance on the credit card that is
added to the balance.

For example, Jorge bought a stereo system for $640 and put the purchase on
his credit card. He paid off the purchase over several months and the stereo
system ended up costing him $730.

730 — 640 = 90
Jorge paid $90 in interest.
_ 90
r'= %40
~ 014

Jorge paid approximately 14% in interest.

Credit cards generally charge between 15% and 22% interest per year. You
can approximate the amount of the monthly minimum credit card payment
that goes toward interest alone by multiplying the current balance by the
interest rate and dividing by 12.

interest each month — 23lance '1n2ter65t rate
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LESSON

3

When you buy a car, a house, take out a loan, apply for a credit card, or even
apply for a job, the lender or employer may look at your credit report. A
credit report is a detailed listing of an individual’s credit history. Your credit
history includes a record of all loans, credit card debt, late payments, and so
on. Similar to the grades that you get in school, a credit report has a score
attached to it.

Understanding Credit Reports

A credit score is a number used by lenders to rate how likely it is that a
person will repay his or her debts. Credit scores range from 300 to 850.
Generally, scores that are above 700 are good. This score can determine
whether a person qualifies for a loan, the amount of money that they can
borrow, and the interest rate for a loan. Credit reporting agencies usually
keep your credit history for 7 to 10 years. It is important to lenders that you
have a good credit score. It’s also important for you to get the best interest
rates when you borrow money.

For example, Lizzie is hoping to get a loan to open a new business. She
currently has two credit cards open. She is paying off her car and her mortgage.
She makes her monthly payments on time and has never missed a payment.

Lizzie will likely be considered low-risk and receive a good credit score. She
will probably receive the loan she is requesting.

Card Credit Factors

Types of
Credit

Paying Bills
On Time
Years of
Credit History

Amount of
Money Owed

A circle graph is a circular chart divided into pieces. Each piece shows the
relative size of each value. The circle graph shown provides a breakdown

of the importance of the information used by the major credit bureaus to

determine a credit score.

Paying your bills on time is the most important factor in determining good
credit, because it is represented by the biggest piece of the circle graph.
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LESSON

4

One way to think about your education is as an investment. In general, the
more education or training you receive, the greater your earning potential.
A certain career may require one, two, four, or even eight years of post-
secondary education.

Career Exploration

Post-secondary education is education beyond high school. An associate’s
degree is a one- or two-year degree in which students learn a specific skill
or trade. An undergraduate degree is a four-year degree from a college

or university. A master’s degree is a one- or two-year degree beyond an
undergraduate degree. There are many reasons to earn a college degree.

A degree can provide a sense of accomplishment and allow you the
opportunity to pursue a career in a field that interests you. Schooling
provides large financial benefits as well. Each of these degrees can have a
different earning potential.

» A person with a high-school diploma earns $350,000 more over their
lifetime than a person who does not earn their high-school diploma.

¢ A person with an undergraduate degree earns approximately 84% more
over their lifetime than a person with a high-school diploma.

¢ A person with a master’s degree earns approximately 30% more annually
than a person with an undergraduate degree.

For example, Alyssa has her undergraduate degree and currently earns
$45,000 each year. She is going back to school to get her master’s degree.

(45,000)(0.30) = 13,500
45,000 + 13,500 = 58,500
Alyssa might earn $58,500 each year after she receives her master’s degree.

Higher education usually leads to increased earnings, but college and
vocational school can be very expensive. A vocational school is a school in
which students are taught the skills needed to perform a particular job. Many
students take out student loans to finance their education. A student loan is
money borrowed to pay for college or trade school.

A general rule of thumb for student loans is to borrow less than your
anticipated annual salary. In other words, if you expect to make $40,000 per
year upon graduation, borrow less than this amount to pay for school.

MODULE 4 e TOPIC4 ¢ TOPIC SUMMARY
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5

Tuition is a fee paid to receive instruction at a school. Tuition may be paid in
various ways, through personal savings, student loans, grants, scholarships, or
work-study programs.

Paying for College

¢ A grant is money awarded to a person from the government or school to
help pay tuition.

¢ A scholarship is money awarded to a person from the college or a private
institution to help a student pay for school. Scholarships may be academic,
athletic, or awarded from private organizations for a variety of reasons.

¢ A work-study program is a plan set up by the college that allows a student
to work while in school to earn money.

Scholarships and grants do not have to be repaid, provided the student meets
any obligations required by them. For example, an academic scholarship may
require that the student maintain a B average, or an athletic scholarship may
require participation in a sport. Colleges may offer different financial aid
packages to attract students. With tuition varying so greatly from school to
school, it's important to be able to mathematically compare different options
to make a good decision.

For example, Natalia currently has a 3.8 grade average, participates in drama
club, and volunteers often at a local homeless shelter. She is interested in
attending college at University of South Carolina.

(23,817)(0.15) = 3572.55
23,817 — 3572.55 = 20,244.45
20,244.45 — ((2)(500)) = 19,244.45

University of South Carolina

Tuition: $23,817
Academic Scholarship: 15% of tuition
Grants: $500 per semester

Natalia would pay $19,244.45 per year if she received all the financial
aid offered.

Colleges and universities are either public or private. A public school receives
funding from the state government to offset the costs of running the
university. A private school does not receive funding from the state. They
raise funds from tuition and donations. The tuition to public universities is
generally much less than the tuition to private schools. Additionally, the cost
of public school in a given state is generally much less for residents of the
state than for non-residents.
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For example, residents of Texas who attend Lamar University pay about

42% of the tuition non-residents pay. Non-residents pay $20,574 per year to
attend Lamar University.

42 X

100 ~— 20,574
20,574 =+ 100 = 205.74

(205.74)(42) = 8,641.08

Residents of Texas pay about $8,641.08 per year in tuition at
Lamar University.
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On average, one out of every 25 sheep has black wool. A quick way to estimate
the size of a flock of sheep is to count the black sheep and multiply by 25.

The Statistical Process

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

LESSON 1 Understanding the Statistical Process ................. 1083
LESSON 2 Analyzing Numerical Data Displays .................... 1103
LESSON 3 Using Histograms to DisplayData ..................... 1127
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Understanding the

Statistical Process

IOk

A YA PR A AYPRCA

OBJECTIVES

e Recognize and design statistical questions and anticipate
variability in data related to the question.

e Differentiate between surveys, observational studies,
and experiments.

e Describe the four stages of the statistical process.

¢ Discuss the different types of data that can be collected,
displayed, and analyzed.

¢ Analyze and interpret bar graphs and circle graphs.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have been solving mathematical problems throughout this
course. Now, you will study statistical problems.

How are mathematics and statistics similar and different?

NEW KEY TERMS

variability

data

statistical question
statistical process
categorical data
guantitative data
discrete data
continuous data
population

sample

survey
observational study
experiment

bar graph
frequency
frequency table
relative frequency table
mode
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Getting Started

Statistical or Not, That Is the Question

ooooooooooooooooo

In statistics,

variability means
Have you ever wondered, “How much money do professional athletes

make?” or, “How long are the books assigned to sixth-graders?” These
are statistical questions. When you seek out the answer to your
guestion, you engage in the statistical process.

that the value of

the attribute being
studied can change
from one person or

thing to another. Cut out the survey question cards provided at the end of the lesson.

Read each question and sort them into as many groups as you like.

ooooooooooooooooo

""""""""" There must be more than one group, and there must be at least two
Data are categories, questions per group.

numbers, or

observations gathered 1. Record your groups and the questions in each group.

in response to a
statistical question.

ooooooooooooooooo

2. Which questions from your sort result in data with variability?
Which result in data without variability?

Keep your
qguestions.
You will need
them later in
the lesson.

In this module, you will begin your formal study of statistics and the
statistical process. Statistics is a problem-solving process, also called an
investigative process, because the heart of statistics is about determining
]/ " possible answer to a question that has variability.

Statistical problem solving begins with a statistical question.
A statistical question is a question that anticipates an answer based on
data with variability.

\‘\ ‘\A AN
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ACTIVITY

1 . 1 Formulating Statistical Questions

The statistical process has four components: J\
e Formulating a statistical question.
) _ Ask Yourself. ..
e Collecting appropriate data. How does the
¢ Analyzing the data graphically and numerically. statistical process
e Interpreting the results of the analysis. compare to the
problem-solving
This lesson provides an overview of the statistical process, but you model?
will continue to use the process throughout your study of statistics.

Statistics is about posing interesting questions that you want to answer
about varying attributes.

Analyze the questions posed by Bianca and Rajan.

Catalina I’ James I‘

“thf C‘ubS am l in?” “*What clubs do my
*How many students ave classmates belong to?”

in the Chess Club?” “How many members
do the clubs at my
school have?”

1. Explain why Catalina’s questions are not statistical questions but
James’s are.

2. What kinds of answers do you expect from James’s questions?

Q.08 MODULE 5 e TOPIC1 e LESSON 1 [Blef:)]



Discrete data are
quantitative data that
can only take certain
values. The data can
be counted but not
measured.

Continuous data are
quantitative data that
take any value. The
data can be measured

but not counted.

Answering a statistical question requires collecting variable data.

You will learn about two types of data: categorical data and quantitative
data. Categorical data, or qualitative data, are data for which each piece
of data fits into exactly one of several different groups or categories.
Quantitative data, or numerical data, are data for which each piece of
data can be placed on a numerical scale and compared. There are two
types of qualitative data: continuous data and discrete data.

3. Would the answers to James'’s questions be categorical
or quantitative?

4. Gather the statistical questions from the Statistical or Not activity.
Which questions have categorical answers and which have
quantitative answers?

5. For each question, determine whether it is a statistical question.
When it is not, rewrite it as a statistical question. Then, state
whether the data would be categorical or quantitative.

a. How many text messages did you send and receive yesterday?

b. What are the most popular school mascots?

alosfe MODULE 5 o TOPIC1 o LESSON 1
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c. How much time did you spend watching TV or playing video

games last weekend?

d. How many hours do éth graders sleep each night?

e. What is your favorite sport?

6. Write at least 2 additional statistical questions that you would
be interested in answering. State whether the data would be
categorical or quantitative.

I\

ooooooooooooooooooo

Some data, like area
codes, are numbers,
but are not quantitative
variables. This data
serves as a label,

or category.

ooooooooooooooooooo

Ask Yourself. . .
What would you
like to know?
Don’t worry about
the answer to the
guestion, if there
even is one.
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ACTIVITY

1.2 Methods of Data Collection

For this activity, let’s consider the topic of school lunches.

1. Write three statistical questions that you can ask about
school lunches.

The second component of the statistical process is to collect the data
to answer the statistical question.

A statistical question can be answered by collecting data from an
entire population or, more commonly, from a sample of the population.
A population is an entire set of items from which data are collected. A
sample is a selection from a population.

For example, to answer the question, “How tall are 6th-graders?” using
the population of all 6th-graders, you would need to determine the
heights of every 6th-grader in the world. However, you could choose to
answer the question by collecting data from a sample of 6th-graders—
the 6th-graders at your school. This would not be a random sample.

Three common methods of data collection are surveys, observational
studies, and experiments. In a survey, people are asked one or more
questions. Similarly, in an observational study, the researcher (you!)
collects data by observing the variable of interest. In an experiment,
the researcher imposes a condition and observes the results.
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You could conduct an experiment to investigate whether 6th-graders
perform better on an assessment when they read a textbook or

watch a video about the material. You would randomly assign half the
students to read the text and half the students to watch the video. All
students would be given the same assessment. You would compare the
scores of the students in the two groups.

2. For each statistical question you wrote in Question 1, identify the
population and sample of interest.

3. Do you think a survey, observational study, or experiment would be
the best way to collect the data to answer your statistical questions?
Explain your reasoning.

a.

N

Ask Yourself. ..
Which tool

or strategy is
most efficient?

When you have
completed

a science
project, you
have probably
conducted an
experiment.
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S0 Analyzing and
Interpreting Data

1.3

ooooooooooooooooooo

Suppose you are interested in characteristics of sixth-graders at
Formulating a statistical

your school.
question is Part 1 of the
statistical process. 1. Formulate three categorical statistical questions and survey your
"""""""""" class to obtain a sample.

ooooooooooooooooooo

Collecting data is
Part 2 of the
statistical process.

ooooooooooooooooooo

ooooooooooooooooooo

In the statistical process, after you collect the data, it is time to
analyze and interpret the results. Analysis includes selecting the
most appropriate graphical display and numerical summaries for your
guestion and your method of data collection.

Analyzing the collected
data is Part 3 of the

statistical process.

ooooooooooooooooooo

You already have experience displaying and summarizing categorical
data using bar graphs and circle graphs.

A bar graph displays categorical data using either horizontal or vertical
bars on a graph. The height or length of each bar indicates the value for
that category.

A circle graph, often called a pie chart, displays categorical data using
sectors, or “wedges,” of a circle. It shows how parts of the whole relate
to the whole and how parts of the whole relate to the other parts. The
area of each sector corresponds to the percentage of the part with
respect to the whole.
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Linh and Ricardo were interested in the favorite sports of 6th-graders.

They surveyed their class of 30 students. Then, they displayed their
class’s data in different ways. Analyze each graph.

Linh i

Favorite Sports

Swimming Football
Track

Softball
Volleyball

Gymnastics Basketball

Wrestling Baseball

Ricavdo I‘

Favovite Sports

8
7
o
S
Y
3L
24— I
14— 1 I B ) B O
Ow\\ OOV SN RN SRS S
EITAIE O P R R )
O oP b@ &\ & O o &
O

2. How are the graphs similar? How are they different?

N

Ask Yourself . ..
How can you use
data displays in
everyday life?
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Interpreting the data
or drawing conclusions
to describe the data
distribution is Part 4 of
the statistical process.

In order to create the graphs, Linh and Ricardo determined the
frequency of each response. A frequency is the number of times an item
or number occurs in a data set. They then recorded the frequencies

in a frequency table. A frequency table is a table used to organize data
according to how many times a data value occurs. Once the frequency
is known, you can determine the mode. The mode is the value or values
that occur most frequently in a data set.

You can extend the frequency table to display relative frequencies also.
A relative frequency table displays the ratio or percent of occurrences
within a category to the total of the category. To determine the ratio of
each category, set up a fraction with the part in the numerator and the
whole in the denominator. Then, to determine the percent, divide the
numerator by the denominator.

Sport Frequency (f) Relative Frequency
Football 4 46=0.133 = 13.3%
Softball 3

Basketball 7
Baseball 2
Wrestling 1
Gymnastics 5
Volleyball 3
Track 3
Swimming 2

3. Complete the relative frequency column in the table.
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4. Use the table and graph to answer each question. Explain your
reasoning.

a. What conclusions can you make about the most popular sport in
Linh and Ricardo’s class?

b. Which category represents the mode? Explain your reasoning.

Would your
conclusions be
different had
you changed
the order of the
categories?

5. Compile your class’s responses to the three survey questions you V
asked in Question 1. Record the frequency of each response in
a table.

6. Create a graphical display for your assigned survey question.
What conclusions can you make about your class based on
your graph?

£ %
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(Graphically) Organizing the Process

Complete the graphic organizer for the statistical process. In each
section, summarize what you know about the component and
provide examples.

1. Formulate \ f 2. Collect .

a Statistical N\ ( Data.

Question.
N Statistical /
4 Process )

3. Analyze ) L 4. Interpret
. the Data. f \ the Results. |
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Survey Questions
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Why is this page blank?
So you can cut out the questions on the other side
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Lesson 1 Assighment

Write

Match each definition to its corresponding term.

1.

2.

10.

11.

12.

13.

14.

An entire set of items from which data can be selected

The information that is collected from an experiment,
study, or survey

. A gquestion that anticipates variability

Imposing a condition to test a specific result

A method for collecting information by asking one or
more questions

. A method for collecting information by observing a

phenomenon in action

A subset of a population

. The value of an attribute, or quality, being studied can

change from one person or thing to another

Data for which each piece of data fits into exactly one
of several different groups or categories

Data that can be placed on a numerical scale
and compared which can consist of discrete or
continuous variables

A graph that shows how parts of the whole relate to
the whole and how parts relate to other parts

A way of displaying categorical data by using either
horizontal or vertical bars, so that the height or length
of the bars indicates the value for that category

The number of times an item or number occurs in a
data set

The observation or value that occurs the most

a. Data

b. Experiment

c. Bar graph

d. Variability

e. Statistical question

f. Categorical data

g. Circle graph

h. Survey

i. Observational study

j. Population

k. Sample

I. Frequency

m. Mode

n. Quantitative data
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Lesson 1 Assighment

Remember
There are four components to the statistical process:

e Formulate a statistical question.
e Collect data.
¢ Analyze the data using graphical displays and numerical summaries.

¢ Interpret the results in terms of the original statistical question
and context.

Practice

1. Determine whether each given question is a statistical question.
When the situation is not a statistical question, rewrite it to make it a
statistical question.

a. How many people in the class like to play video games?

b. Is pizza your favorite food?

c. What time do you go to bed on school nights?
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Lesson 1 Assighment

2. Determine whether a survey, observational study, or experiment
would be the best way to answer each given statistical question.

a. How many of the students in your class ate breakfast
this morning?

b. Which students in your school can run a 40-meter sprint
the fastest?

c. How many students in your class can type at least 30 words
per minute?

d. How many students in your class ride the bus to school each day?

3. Determine whether each set of given data are categorical or
guantitative. When the data are quantitative, determine whether
they are discrete or continuous.

a. Each student in your math class records their height.

b. The members of the Horse Club list the types of horses they have.
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Lesson 1 Assighment

c. The members of the Horse Club list the numbers of horses they
each have.

4. Lauren claims that apple juice tastes better than orange juice.
Jackson claims that there is no difference between the 2 types of
fruit juice. Lauren and Jackson would like to determine the answer
to the following question: Do more 6th-graders prefer apple juice

or orange juice?

a. Is this a statistical question? Explain your reasoning.

b. Explain how they can answer this question with an experiment.
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Lesson 1 Assighment

5. The circle graph shows the results of the vote for the new Mascot Vote
school mascot.

a. Suppose 400 students voted. How many students
voted for the Cheetahs?

Cheetahs
20%

Mustangs
15%

b. Create a bar graph to display the information, in
terms of frequency, of each mascot.

c. What conclusions about the question of what mascot students
want to adopt can you make based on the graphs?
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Lesson 1 Assighment

Prepare

Mr. Flores surveyed his class and asked them what types of pets they
own. Analyze the pictograph that shows the results of his survey.

Pets Owned by Students in Mr. Flores’s Class
(each symbol represents 1 student)

Dogs ﬁﬁﬁﬁﬁﬁﬁ
cCats @ 4 4 4 4 d 4

Fish = o< ot oo ot

Birds A 44

Other * * * *

1. How many students in Mr. Flores’s class own dogs?

2. How many students own fish or birds?

3. Can you tell by looking at the pictograph how many students own
pets? Why or why not?
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Analyzing Numerical

Data Displays

A YA PR A AYPRCA

IOk

OBJECTIVES

¢ Create and interpret dot plots.
¢ Create and interpret stem-and-leaf plots.

¢ Describe the center, spread, and overall shape of a
data distribution.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You know how to use picture graphs, bar graphs, and dot plots to
display categorical and numerical data.

What additional plots can you use to display and analyze
numerical data?

NEW KEY TERMS

dot plot
distribution
symmetric
skewed right
skewed left
clusters
gaps

peaks
outliers
stem-and-leaf plot
key
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ooooooooooooooooo

Sixth-Grade
Completion Times
(seconds):

60, 50, 58, 59, 60, 54,
55, 58, 59, 60, 52, 54,
56, 57,57, 58, 60, 60,
59, 58

ooooooooooooooooo

ooooooooooooooooo

Seventh-Grade
Completion Times
(seconds):

51, 52, 53, 53, 54, 54,
54, 55, 55, 55, 55, 55,
56, 56, 56, 56, 57, 57,
58, 60

Eighth-Grade
Completion Times
(seconds):

48, 54, 53, 50, 54, 52,
48,49, 51, 54, 53, 48,
50, 50, 49, 51, 51, 52,
53

ooooooooooooooooo

Getting Started

Rock-Climbing Competition

Ms. Lopez poses the question, “Which grade has the fastest average
rock-climbing time when each student is given one attempt?”

She selects one class from each grade level, times each student as
they climb the rock wall, and records the times. Then, she creates data
displays for each class.

Rock-Climbing Times (6th Grade)

< | | | |
>

I 1
50 51 52 53 54 55 56 57 58 59 60
Time (seconds)

Y

T XX XX
-+ XXX
- XX XXX

X X

X X X X X X
| |

T T

Rock-Climbing Times (7th Grade)
X

| | | >

X
X X
X X
X X
—

T XX XX

X
X X X
- ! ! |

1
50 51 52 53 54 55 56 57 58 59 60
Time (seconds)

X
X X X
|
T

Rock-Climbing Times (8th Grade)
X X X X X

X X X X X X X
X X X X X X X
| | | | | | |
T T T T T T T

A
Y

48 49 50 51 52 53 54
Time (seconds)

1. How are these data displays similar? How are they different?

2. What can you observe from a data display that you cannot see from
looking at the numerical data?
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ACTIVITY Creating and Analyzing
Dot Plots

2.1

The 2022 Winter Olympics were held in Beijing, China. While
watching the Olympics, Nakota and Alejandra decided to pose
statistical questions about the Games.

f[

1. Nakota asked, “How many medals did the United States win?
How many of those were gold?” Alejandra thought a better set of
questions would be, “What is the typical number of medals won?
What is the typical number of gold medals won by a country?”
Who's correct? Explain your reasoning.

)

IV

The table at the end of the lesson lists the number of gold medals
and the total medals won by all medal-winning countries for the 2022
Winter Olympics.

2. Analyze the data shown in the table.

a. What conclusions can you make about the numbers of total
medals won at the 2022 Winter Olympics?

b. Are the data in the table categorical or quantitative?
Explain your reasoning.

| wonder
whether
countries
who win
gold medals
tend to

win more
medals

in general.

~—

~
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c. Are the data in the table discrete or continuous?
Explain your reasoning.

One way to describe a set of quantitative data is by drawing a graphical
display of the data.

A dot plot is a data display that shows discrete data on a number line

with dots, Xs, or other symbols. Dot plots help organize and display a
small number of data points.

WORKED EXAMPLE 3

This dot plot shows the gold-medal data. The number line represents
the number of gold medals. Each X above a number represents the
number of countries that won that many gold medals.

2022 Winter Olympics Gold Medal Wins

X X

X X X

X X X

X X X X X X X

X X X X X X X X X X X

-ttt

012 3 456 7 8 91011121314151617 181920

Number of Gold Medals Won

N\

3. Use the dot plot to answer each question.

a. What do the two Xs above the number 8 represent?

b. What do the five Xs above the number O represent?

c. Why are there no Xs above the number 6?
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d. Determine the number of medal-winning countries shown in the
data. Explain your strategy.

Let’s create a dot plot to display the total number of medals won, as PROBLEM SOLVING
listed in the 2022 Winter Olympics data table.

4. Make a plan for creating your dot plot.

NOTI
a. What will you name your dot plot? ‘l'

[ ORGANIZE INTERPRETI

ANALYZE

v

b. What numbers will begin and end your number line?
Why did you select these numbers?

c. What interval will you use on your number line? Why did you
select this interval?
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5. Create your dot plot displaying the data for the total medals won at
the 2022 Winter Olympics.

N

ASkYOUI'SE'f... < >
When creating
your dot plot,
think about what
symbol you could
use to represent a
medal other than
a dot or x

6. Write a brief summary to report the results of your data analysis
back to Alejandra and Nakota to help answer their questions about
gold medals and all medals won at the 2022 Winter Olympics.
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ACTIVITY

2.2 Describing Distributions

When you analyze a graphical representation of numeric data, youcan [ ]

look at its shape, center, and spread to draw conclusions. These questions

¢ What is the overall shape of the graph? Does it have any are part of
interesting patterns? analyzing data.

¢ Where is the approximate middle, or center, of the graph? - V 7

¢ What does the graph tell me about how spread out the data
values are?

The overall shape of a graph is called the distribution of data.
A distribution is the way in which the data are spread out.

The shape of the distribution can reveal a lot of information about
data. There are many different distributions, but the most common are
symmetric, skewed right, and skewed left.

ooooooooooooooooo

Shapes of Typical Distributions of Graphical Displays of Data

A peak is usually
the value with the
greatest frequency,
or one of the values
with the greatest
frequency, and is
often surrounded by

data values with other

symmetric skewed right skewed left large numbers of
e The left and right e The peak of the o The peak of the data points.
halves of the graph data is to the left dataistotheright ~ """ "" Tttt
are mirror images of side of the graph. side of the graph.
each other. e There are only a e There are only a
e The peak is in the few data points few data points
middle because to the right side to the left side of
there are many data of the graph. the graph.

values in the center.
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1. Hailey says that the dot plot shown in the previous activity for
the number of gold medals won is skewed right. Do you agree
with her statement? Explain your reasoning.

4

N

N

Ask Yourself . ..
Did you justify
your mathematical
reasoning?

Examine the dot plot you created for the total number of medals won
by medal-winning countries.

2. What is the distribution of the dot plot? Explain what this means in
terms of the total number of medals won.

When analyzing a graphical display of data, you can also look for any
interesting patterns. Some of these patterns include:

e clusters: areas where data are grouped close together
e gaps: areas where there are no data

¢ peaks: values that contain more data points than the values on either
side of it

o outliers: values that lie a large distance from the other data. Outliers
usually accompany gaps in data.

skl MODULES5 e TOPIC1 e LESSON 2
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IV

Examine the dot plot you analyzed for the number of gold medals won
by medal-winning countries.

3. Identify any clusters, gaps, peaks, or outliers. Explain what each
means in terms of the number of gold medals won.

Examine the dot plot you created for the total number of medals won
by medal-winning countries.

4. ldentify any clusters, gaps, peaks, or outliers. Explain what each
means in terms of the total number of medals won.

Another common shape for a data distribution is a uniform distribution.
This occurs when each data value appears the same number of times in
the set.

Refer back to the dot plots from the Rock-Climbing Competition activity
at the beginning of the lesson.

5. Describe the shape of each dot plot, including its overall shape and
any relevant patterns.

Gaps usually span multiple
possible data values.
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Ask Yourself . ..
How does
representing
mathematics in
multiple ways help
to communicate
reasoning?

ACTIVITY

2 . 3 Stem-and-Leaf Plots

At the 2022 Winter Olympics, 91 countries competed in the events,
but only 29 won medals. By contrast, the 2020 Summer Olympics in
Tokyo, Japan, had 206 countries compete in the events. Athletes from
93 countries won medals, but only 46 won at least 5 medals.

The table at the end of the lesson lists the total number of medals won
by the top-performing countries in the 2020 Summer Olympics.

1. What comparisons can you make between the number of medals
won at the 2022 Winter Olympics and the number of medals won at
the 2020 Summer Olympics?

2. Do you think using a dot plot would be a good way to organize
and analyze the data in the Summer Olympics table? Explain
your reasoning.
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A numerical data display that can easily display data sets with a larger
range of data values would be helpful to plot the 2020 Summer
Olympic data. A stem-and-leaf plot is a graphical method used to
represent ordered numerical data. Once the data is ordered, the stems
and leaves are determined. Typically, the stem is all of the digits in a
number except the rightmost digit, which is the leaf. However, this

can vary so stem-and-leaf plots have a key to explain how the data

is represented.

A stem-and-leaf plot displaying the number of medals won in the 2020
Summer Olympics is shown.

3. Use the stem-and-leaf plot to answer each question.

Total Medals Won by Countries
2020 Summer Olympics

4455777788899¢9
579

- w w

4 4
34
4

- O 0 O NO~UTHS~WN-—=O
O = 0O O WO o =
o0 O =N

N O =N

_

Key: 4|6 = 46 medals won

a. Describe what you notice about the stem-and-leaf plot.

A key explains how
each data set is
represented in a
data display.

ooooooooooooooooooo

The first column
in the plot
represents the
stems. The
numbers after
the vertical line
are the leaves.

vV

o -
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b. What does 7|1 mean in the stem-and-leaf plot?

c. What does 0|5 mean?

d. How many stems are in the stem-and-leaf plot?

4. Analyze the stems and leaves in the stem-and-leaf plot.

a. How many leaves are in the stem-and-leaf plot? Why are there
that many leaves?

b. Why would a stem have more than one leaf?

c. Why do some stems have no leaves?

d. Why do some stems have the same leaf repeated?
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7 7
e. Joey claims that he should write Os as leaves after the

stems 9 and 10 to show that there are no countries that

have an amount of medals in the 90s or 100s. Is Joey

correct? Explain your reasoning.

S -/

ooooooooooooooooo

5. What is the most common number of medals won? How can you

determine this from the stem-and-leaf plot? To see the distribution
more clearly, rotate

the stem-and-leaf
plot so the stems
resemble a horizontal

number line.

ooooooooooooooooo

6. Describe the distribution and any interesting patterns you notice
in the stem-and-leaf plot. Interpret your findings in terms of the
number of medals won in the 2020 Summer Olympics.
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S4B Creating and Analyzing
2.4 Stem-and-Leaf Plots

® B
NOTICE REPORT
¥ 4

]
X e—
V) —
E)RGANIZE GNTERPRET

ANALYZE

Put the data

in ascending
order, from least
to greatest,
before filling in
the leaves.

~—

|

Brianna is collecting and analyzing data on the age of the U.S.
presidents when they take office. She writes the question: “At what age
do presidents take office?”

1. Explain why Brianna’s question is a statistical question.

To answer her question, Brianna collected data on the ages when
45 former presidents of the United States were first inaugurated. Her
data are presented in the table at the end of the lesson.

To analyze the data, let’s create a stem-and-leaf plot of the former
presidents’ ages at inauguration.

2. Make a plan for creating the stem-and-leaf plot.

a. What will you choose for your stems? Why did you choose
those numbers?

b. How many leaves will you have in your stem-and-leaf plot?
Explain your reasoning.

c. Create a key for your stem-and-leaf plot. Why is this needed?

k¥ MODULES5 o TOPIC1 o LESSON 2
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3. Create a stem-and-leaf plot to display the age at which each
president was inaugurated.

4. Describe the distribution of the ages of presidents at
their inaugurations.

5. According to the Constitution, the minimum age to become
president of the United States is 35 years old. How is this
requirement reflected in your stem-and-leaf plot?

6. What was the most common age for presidents to be inaugurated?
Explain using your stem-and-leaf plot.
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Talk the Talk

Peaks, Gaps, and Clusters . .. Oh, My!

Consider the six data displays shown.

Plot A
X X
X X X
X X X X X X X
X X X X X X X X X
X X X X X X X X X X X
s+ 1 ¥+ 1 1 ¥ 1111 1
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
Plot B Plot C
X
X x 19
X X 2|5 5 9
X XXX 3l0 2 22244566699
X X X X X X
A 4loo1 1245667789
0123454678 910 Ss|t1 1234467
6|9
Key: 5|6 = 56
Plot D Plot E
X X X
X
X X X X
X X X X X X X
X X X X X X X X X X X X X X X X X X X
: : : ! —— —————1
20 25 30 35 01 2 4 5 6 7 8 910
Age
Plot F
3|2
4
5
6|1 4 4
712 579
glo2 25 6 8
9lo 012335
Key: 3|12 =3.2

1. Which plot or plots illustrate each graphical feature?

a. Cluster(s) b. Gap(s)

c. Outlier(s)

d. Skewness

2. Select a symmetric distribution and explain how you can make it

skewed left or skewed right.
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Use with Activity 2.1, Creating and Analyzing Dot Plots

2022 Winter Olympics Medal Wins

Country Gold Medals | Total Medals Country Gold Medals | Total Medals
Russia 5 32 Slovenia 2 7
United States 9 25 Japan 3 18
Norway 16 37 Italy 2 17
Canada 4 26 Belarus 0 2
Netherlands 8 17 Poland 0 1
Germany 12 27 Finland 2 8
Austria 7 18 Great Britain 1 2
France 5 14 Ukraine 0 1
Sweden 8 18 Latvia 0 1
Switzerland 7 15 Australia 1 4
China 9 15 Slovakia 1 2
South Korea 2 9 New Zealand 2 3
R(e:rz)i(IjiC 1 2 Estonia 0 1
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Use with Activity 2.3, Stem-and-Leaf Plots.

Total Number of Medals Won by Top-Performing Countries, 2020 Summer Olympics

Country Medals Won Country Medals Won
United States 113 Czech Republic 11
China 89 Kenya 10
Russia 71 Sweden 9
Great Britain 64 Serbia 9
Japan 58 Jamaica 9
Australia 46 Croatia 8
Italy 40 Kazakhstan 8
Germany 37 Georgia 8
Netherlands 36 Belarus 7
France 33 Iran 7
Canada 24 Azerbaijan 7
Brazil 21 Belgium 7
South Korea 20 Uzbekistan 5
New Zealand 20 Colombia 5
Hungary 20 Ethiopia 4
Ukraine 19 Greece 4
Spain 17 Romania 4
Cuba 15 Mexico 4
Poland 14 South Africa 3
Turkey 13 Thailand 2
Switzerland 13 Malaysia 2
Denmark 11 North Macedonia 1
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Use with Activity 2.4, Creating and Analyzing Stem-and-Leaf Plots.

President Iﬁfjgfr:igzz President I':agjgézjtrz'ic;:l
Washington 57 Harrison, B. 55
Adams, J. 61 McKinley 54
Jefferson 57 Roosevelt, T. 42
Madison 57 Taft 51
Monroe 58 Wilson 56
Adams, J.Q. 57 Harding 55
Jackson 61 Coolidge 51
Van Buren 54 Hoover 54
Harrison, W.H. 68 Roosevelt, F.D. 51
Tyler 51 Truman 60
Polk 49 Eisenhower 62
Taylor 64 Kennedy 43
Fillmore 50 Johnson, L.B. 55
Pierce 48 Nixon 56
Buchanan 65 Ford 61
Lincoln 52 Carter 52
Johnson, A. 56 Reagan 69
Grant 46 Bush, G.H.W. 64
Hayes 54 Clinton 46
Garfield 49 Bush, G.W. 54
Arthur 50 Obama 47
Cleveland 47 Trump 70
Biden 78
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Use with the Assignment.

Season Wins Losses Season Wins Losses
2015-2016 48 34 1991-1992 38 44
2014-2015 60 22 1990-1991 43 39
2013-2014 38 44 1989-1990 41 41
2012-2013 44 38 1988-1989 52 30
2011-2012 40 26 1987-1988 50 32
2010-2011 44 38 1986-1987 57 25
2009-2010 53 29 1985-1986 50 32
2008-2009 47 35 1984-1985 34 48
2007-2008 37 45 1983-1984 40 42
2006-2007 30 52 1982-1983 43 39
2005-2006 26 56 1981-1982 42 40
2004-2005 13 69 1980-1981 31 51
2003-2004 28 54 1979-1980 50 32
2002-2003 35 47 1978-1979 46 36
2001-2002 33 49 1977-1978 41 41
2000-2001 25 57 1976-1977 31 51
1999-2000 28 54 1975-1976 29 53
1998-1999 31 19 1974-1975 31 51
1997-1998 50 32 1973-1974 35 47
1996-1997 56 26 1972-1973 46 36
1995-1996 46 36 1971-1972 36 46
1994-1995 42 40 1970-1971 36 46
1993-1994 57 25 1969-1970 48 34
1992-1993 43 39 1968-1969 48 34
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Lesson 2 Assighment

Write

Write a definition for each term in your own words.
1. dot plot 6. clusters

2. distribution 7. gaps

3. symmetric 8. peaks

4. skewed right 9. outliers

5. skewed left 10. stem-and-leaf plot
Practice

Remember

Data sets have distributions
that can be described
according to their shape.

Dot plots are ideal for small
data sets.

Stem-and-leaf plots are ideal
for moderately sized data sets,
especially when you need to
see the actual data values.

The data table at the end of the lesson shows the number of wins and

losses a basketball team has had in 48 seasons.

1. Create a dot plot or a stem-and-leaf plot for the number of wins by
the basketball team. Be sure to name your plot and provide a key,

when necessary.
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Lesson 2 Assighment

2. Describe the distribution of the data. Include any specific graphical
features or patterns. Explain what your answer means in terms of the
number of wins by the basketball team.

3. Create a dot plot or a stem-and-leaf plot for the number of losses by
the basketball team. Be sure to name your plot and provide a key,
when necessary.

4. Describe the distribution of the data. Include any specific graphical
features or patterns. Explain what your answer means in terms of the
number of losses by the basketball team.

28 MODULE S5 e TOPIC1 e LESSON 2 ASSIGNMENT

QIO



Lesson 2 Assighnment

5. Propose a win-loss record for an upcoming season that would result
in a change in the overall distribution of both plots.

Prepare
Use the bar graph to answer each question.
y
A
INEEEEEE
Gracie
Nidky L]
2 Rinn
cZU Nia
L]
Miguel
il
Lucia
[TTTITTT] X

02 4 6 81012141618
Number of Sharks’ Teeth Found

1. Who found the most sharks’ teeth? How many did that
person find?

2. What total number of sharks’ teeth did the friends find?
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Using Histograms to
Display Data

(

AV AYpP R AN AYPRCA

OBJECTIVES

e Display and interpret numerical data in histograms.

NEW KEY TERM

) e histogram
e Compare data displays.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have used dot plots and stem-and-leaf plots, which are good
for small data sets.

How can you display data sets with a larger number of
observations?
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Getting Started

State Parks

There are over 6000 state parks in the United States. The table shows
how many state parks there are in each of the states listed.

State Number of Parks
Colorado 42
Arizona 34
Nevada 24
Georgia 49
Tennessee 56
Alabama 21
Texas 89
New Hampshire 93
Rhode Island 13

1. Create a bar graph using the data in the table.

A
Rhode Island

New Hampshire
Texas

Alabama
Tennessee
Georgia
Nevada

Arizona

Colorado

Y
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2. How would the bar graph change when the states are listed in
alphabetical order?

Y

3. Suppose you wanted to graph state parks according to the regionof """ Tttt

the country. How would your bar graph be different? The remainder of
this lesson is about

histograms, which
look similar to
bar graphs.

ooooooooooooooooo
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ACTIVITY

3.1 Histograms

ooooooooooooooooo

Consider two other cities that are both home to flourishing downtowns

The graph shown with tall buildings.

is a histogram.

A histogram is a 1. Look at the graph below.

graphical way to . o
Number of Floors in the Tallest Buildings

display quantitative or in Two Cities
numerical data using e 30
C
vertical bars. 5 25
5 20
................. m
................. B 15
B 10
The width of a barin a 5
- ER —
histogram represents 0-9 10-19 20-29 30-39 40-49 50-59
an interval of data and Number of Floors

is often referred to as
a bin or range. a. How is this graph different from the bar graphs you have

H ?
The height of the used previously?

bar indicates the
frequency, or the
number of data

values included in any . . . . .
b. What information does the histogram display? Describe the data

represented in the histogram shown. Look at the title and the
labels on the axes.

given bin.

ooooooooooooooooo

c. Are the data represented in the histogram discrete or
continuous? Explain your reasoning.

2. Describe the distribution of the data in terms of the overall shape
and the existence of peaks, clusters, and gaps.
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The first vertical bar in the histogram represents 8 buildings that have

at least 10 floors, but fewer than 20 floors.

3. Let’s think about how the bars are displayed in the histogram.

a. How many ranges are shown?

b. Are all the ranges the same size?

c. What does the height of each bar represent?

4. Describe the number of floors included in each of the remaining

IV

ranges shown on the horizontal axis.

a. 2nd range: interval 20-29

b. 3rd range: interval 30-39

c. 4th range: interval 40-49

d. 5th range: interval 50-59

5. When a new building is constructed with 20 floors, which range
would change? How would it change?

What statistical
guestion might
have led to the
collection of
this data?

Vv

&

In the second
range, the
numbers 20 and
29 are called the
bounds of the
range. What are
the bounds of
the 5th range?

vV
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6. Juliana says, “There are 5 buildings represented in the histogram
since there are 5 bars.” Do you agree or disagree with Juliana’s
statement? When you do not agree with Juliana, estimate how
many buildings are represented in the histogram.

oooooooooooooo

Dot plots show
individual

data values.
Histograms
display grouped
data.

7. Can you determine how many buildings have 31 floors?
Explain your reasoning.

The range is
the difference
between the

greatest and the 8. Is it possible to determine the number of buildings that have more
least data value. than 35 floors from the histogram? Why or why not?

vV

- 4

9. Is it possible to determine the range of the data set from the
histogram? Why or why not?

£ %
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To create a histogram, you will usually organize into a frequency
table. The frequency table for the number of floors in the two cities’

60 tallest buildings is shown.

10. Complete the frequency table for the number of floors in the two

cities’ tallest buildings.

Floor Intervals

Frequency (f)

10-19

20-29

30-39

40-49

50-59

11. Compare the histogram to the frequency table.

ooooooooooooooooo

Remember that a
frequency table is a
table used to organize
data according to how
many times a data

value occurs.

ooooooooooooooooo
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Remember, you can also extend the frequency table to display
relative frequencies.

12. The relative frequency for the 10-19 floor interval is % = 0.133,
which means about 13.3% of the tallest buildings in the two
cities have at least 10 floors but less than 20 floors. Complete the
relative frequencies for each floor interval. Round decimals to the
nearest thousandth.

Floor Intervals Frequency (f) Relative Frequency
10-19 8 3 ~0133=13.3%
20-29 27
30-39 16
40-49 5
50-59 4

13. Write a brief summary to report the results of your data analysis
about the number of floors in the two cities’ tallest buildings.
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ACTIVITY

3.2 Creating and Analyzing Histograms

IV

New York City has over 7000 tall buildings and is home to the ninth
tallest building in the United States, the Empire State Building, which is
381 meters in height. Not to be outdone, Chicago is home to the Willis
Tower, formerly known as Sears Tower. It stands an impressive

442 meters in height. So how do these big cities stack up to each
other? Are there any similarities or differences in the number of floors

each city’s 20 tallest buildings have?

The tables listing each city’s 20 tallest buildings are provided at the end
of the lesson. Use the tables to create frequency tables and histograms
for each city’s tallest buildings.

1. Complete the frequency tables for the number of floors in each
city’s 20 tallest buildings. Then, complete the histograms. Make sure
that you name your tables and histograms.

Number of
Floors

Frequency

(f)

Number of
Floors

Frequency

(f)

MODULE 5 e TOPIC1 e LESSON 3
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Number of Floors in Chicago's
Tallest Buildings

Number of Floors in New York’s
Tallest Buildings

12 12
" "
210 9 10
S S
z° e
5 6 5 6
3 4 g 4
E 2 E 2
z z

0~ 0

N

50-59 60-69 70-79 80-89 90-99 100-109

Number of Floors

50-59 60-69 70-79 80-89 90-99100-109
Number of Floors

2. What is similar about the two histograms? What are the differences

Remember-...
Similar to the
breaks on the
axes of coordinate
planes to best
display points
and graphs,
histograms may
have breaks in
their axes to
better display
the data.

between the two histograms?

3. Use what you know about the distributions and patterns of a
graphical display to describe what the histograms say about the
number of floors in each city’s 20 tallest buildings.

N

Ask Yourself. ..
How can you
organize and
record your
mathematical
ideas?

1136
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ACTIVITY

3.3

Creating a Histogram with
Continuous Data

Each year, the Empire State Building Run-Up (ESBRU) challenges
runners to race up its stairs. You surveyed runners about their times at
the end of the Run-Up. The results are shown in the table.

Amount of Time to Complete the ESBRU (minutes)

10.4 11.25 15.76 9.81 12.05 18.2
10.52 13.73 13.01 12.75 14.99 11.24
15.0 15.57 16.6 14.8 13.35 12.22

1. Is the data in the table discrete or continuous?
Explain your reasoning.

Xavier and Ben decide to make a histogram for the data set.
The ranges they each want to use for the histogram are shown.

Ben
9-10
=12
13-14
15-16
[7-18

8

Xaviev ’I
9-109
1-129
13-149

15-169

17-189

MODULE 5 e TOPIC1 e LESSON 3
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2. Explain why both Ben'’s and Xavier’s ranges are incorrect. Use a data
value from the table to explain.

3. Give an example of the ranges Ben and Xavier can use to include all
the data.

"""""""""" 4. Create a frequency table and histogram for the amount of time to

Remember, if a data complete the ESBRU.
value lies on one of the

bounds, it should go in
the range to the right of
that bound.

ooooooooooooooooooo
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5. Create a second frequency table and histogram for the amount of
time to complete the ESBRU. Use a different range width than you
used in Question 3. What do you notice?

Changing

the size of

the intervals
allows you to
manipulate
how the data
display appears.

Ve

— —

4\)4\,
—
~

MODULE 5 e TOPIC1 e LESSON 3 kit




6. What conclusions can you make about the amount of time it takes
to complete the Empire State Building Run-Up? Use what you know
about distributions and patterns of graphical displays.
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eee | Talk the Talk
Which Plot Is Best?

Throughout this topic, you have created and analyzed a variety of
numerical data displays. }

1. List at least one advantage and one disadvantage of using each type
of plot to display numerical data.

l
Advantage Disadvantage
(or Use) (or Limitation) ;
l
Dot plot .
J
l
Stem-and-
leaf plot }
l
. l
Histogram !

Q.08 MODULE 5 e TOPIC1 e LESSON 3 kAl



Use with Activity 3.2, Creating and Analyzing Histograms.

New York City’s 20 Tallest Buildings Chicago’s 20 Tallest Buildings

1142

Name of Building ;uFT;t;ii Name of Building g:chT:Z)e';
One World Trade Center, 104 Willis Tower, 108
Central Park Tower, 99 Trump International Hotel and Tower, 98
111 West 57th, 85 St. Regis, 101
One Vanderbilt, 73 Aon Center, 83
432 Park Avenue, 85 875 North Michigan Ave., 100
270 Park Avenue, 60 Franklin Center, 61
30 Hudson Yards, 73 Two Prudential Plaza, 64
Empire State Building, 103 One Chicago East Tower, 78
Bank of America Tower, 55 311 South Wacker Drive, 65
3 World Trade Center, 80 NEMA, 76
The Brooklyn Tower, 74 900 North Michigan, 66
53WS53, 77 Aqua, 82
Chrysler Building, 77 Water Tower Place, 74
The New York Times Building, 52 Chase Tower, 60
The Spiral, 66 Park Tower, 67
One57, 75 One Bennett Park, 69
35 Hudson Yards, 72 Salesforce Tower, 60
One Manhattan West, 67 The Legacy at Millennium Park, 73
50 Hudson Yards, 58 110 North Wacker, 51
4 World Trade Center, 72 1000M, 73
MODULE S5 e TOPIC1 e LESSON 3 ©



Lesson 3 Assighment

Write Remember

Write a definition for each Histograms are used when the data are numerical.

term in your own words. Numerical data can be represented continuously
in intervals.

1. histogram

- The intervals in a histogram must all be the same size. The
2. relative frequency table width of the bar represents the interval. The height of the
bar indicates the frequency of values in the interval.

Practice
Antonio’s scores for the first 20 times he played a card game are listed.

50, 199, 246, 356, 89, 210, 391, 325, 273, 260, 100, 172, 123, 167, 194,
172, 23, 426, 75, 239

1. Create a frequency table and a histogram to display Jeremy’s scores.
Be sure to name your histogram.
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Lesson 3 Assighment

2. Add a column for relative frequency to the table that you created
in Question 1.

3. Describe the distribution of the data. Include any specific graphical
features or patterns. Explain what your answer means in terms of
Antonio’s scores.
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Lesson 3 Assighment

4. Create a second frequency table and histogram to provide a different
view of the data distribution.
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Lesson 3 Assighment

Prepare

Simplify each numeric expression.

1. (183 +17)+ 2 - 2.(29+36)+ 2
3. (48 +9) = 2 © 4 (27 +31)+ 2
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TOPIC 1 SELF-REFLECTION
Name

The Statistical Process

When you reflect on what you are learning, you develop your
understanding and know when to ask for help.

Reflect on these statements. Place a number in each circle from 1-3,
where 1 represents the skill is new to me, 2 represents | am building
proficiency of the skill, and 3 represents | have demonstrated
proficiency of the skill.

| can demonstrate an understanding of the standards in
The Statistical Process topic by:

Beginning | Middle of End of

TOPIC 1: The Statistical Process of Topic Topic Topic

identifying the four components of the
statistical process.

explaining what it means to collect data with and
without variability.

recognizing and generating statistical questions.

describing the data being collected, including how it
was measured and its units of measurement.

describing the shape, center, and spread of the
distribution of a data set.

representing numerical data graphically with dot
plots, stem-and-leaf plots, and histograms.

interpreting numerical data summarized in dot plots,
stem-and-leaf plots, and histograms.

summarizing numerical data sets with respect to
their contexts.

)
)
)
)
)
)
)
@

0000000
00000 0ee

continued on the next page
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TOPIC 1 SELF-REFLECTION continued

Beginning | Middle of End of
of Topic Topic Topic

summarizing categorical data sets with numerical
and graphical summaries, including mode and
relative frequency.

At the end of the topic, take some time to reflect on your learning and
answer the following questions.

TOPIC 1: The Statistical Process

1. Describe a new strategy you learned in The Statistical Process topic.

2. What mathematical understandings from the topic do you feel you
are making the most progress with?

3. Are there any concepts within this topic that you find challenging
to understand? How do you plan to improve your understanding of
these concepts?
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TOPIC 1 SUMMARY

The Statistical :
Process Summary ;

LESSON

1 Understanding the Statistical Process

Statistical problem solving begins with a statistical question. A statistical
question is a question that anticipates an answer based on data that vary.

Data are categories, numbers, or observations gathered in response to a 0
statistical question. Statistics is a problem-solving process because it is about

determining a possible answer to a question that has variability. In statistics, .
variability means that the value of the attribute being studied can change .
from one person or thing to another. .

The statistical process has four components:

1. Formulate a statistical question.

The statistical question posed should result in data with variability.

Example (data with variability): How many members do the clubs at my .
school have?

Non-example (data without variability): How many students are in the
Chess Club? .

2. Collect appropriate data.

Two types of variable data that can be collected are categorical data and
quantitative data. Categorical data, or qualitative data, are data for which
each piece of data fits into exactly one of several different groups or
categories. Quantitative data, or numerical data, are data for which each
piece of data can be placed on a numerical scale and compared.

There are two types of quantitative data: discrete data and continuous
data. Discrete data are quantitative data that can only take certain values.
The data are counted not measured. Continuous data are quantitative

data that take any value. The data are measured not counted. .
A statistical question can be answered by collecting data from an .
entire population or, more commonly, from a sample of the population. .
A population is an entire set of items from which data are collected. A .
sample is a selection from a population. .

NEW KEY TERMS

statistical question
data [datos]

variability [variabilidad]
statistical process
[proceso estadistico]
categorical data [datos
categoricos]
guantitative data [datos
cuantitativos]

discrete data [dato
discreta/discontinua]

continuous data [dato
continual

population [poblacién]
sample
survey

observational study
[estudio observacional]

experiment [experimento]
bar graph [grafica de
barras]

frequency [frecuencia]

frequency table [tabla de
frecuencial

mode [modal]

relative frequency table
[tabla de frecuencia
relativa]

dot plot [diagrama de
puntos]

distribution [distribucion]
symmetric [simétrico]
skewed right

skewed left

clusters

gaps

peaks [picos]

outliers

stem-and-leaf plot

key

histogram [histograma]
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Three common methods of data collection are surveys, observational
studies, and experiments. In a survey, people are asked one or more
questions. Similarly, in an observational study, the researcher collects
data by observing the variable of interest. In an experiment, the
researcher imposes a condition and observes the results.

Favovite Spovts 3. Analyze the data graphically and numerically.

After you collect the data, it is time to analyze and

interpret the results. Analysis includes selecting the

most appropriate graphical display and numerical

summaries for your question and your method of

data collection.

S - N W - NS o

A bar graph displays categorical data using horizontal

or vertical bars on a graph. The height or length of

each bar indicates the value for that category.

Volleyball

Gymnastics

1150

Wrestling

Favorite Sports
Swimming
Track

Baseball

<D @( & A circle graph, often called a pie chart, displays

& categorical data using sectors, or “wedges,” of a
circle. It shows how parts of the whole relate to the
whole and how parts of the whole relate to the other
parts. The area of each sector corresponds to the

Football percentage of the part with respect to the whole.

softball To create graphs, you can determine the frequency of
each response to a statistical question. A frequency
is the number of times an item or number occurs

in a data set. You can record the frequencies in a
frequency table, which is a table used to organize
data according to how many times data values within
a given range of values occur. Once the frequency is known, you can
determine the mode. The mode is the value or values that occur most
frequently in a data set. You can extend the frequency table to display
relative frequencies. A relative frequency table displays the ratio or
percent of occurrences within a category to the total of the category. To
determine the ratio of each category, set up a fraction with the part in
the numerator and the whole in the denominator. Then, to determine the
percent, divide the numerator by the denominator.

Basketball

For example, in the table shown, football has a relative frequency
of 55 = 0.133 = 13.3%.

MODULE 5 e TOPIC1 e TOPIC SUMMARY
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4. Interpret the results of the analysis.
) ) Sport Frequency (f)
You can use your analysis to make conclusions
about the data. For example, from the graphs and

table on the previous page, you can conclude that Football 4

basketball is the most popular sport among the
population surveyed. Softball 3
Basketball 7
Baseball 2
Wrestling 1
Gymnastics 5
Volleyball 3
Track 3
Swimming 2

LESSON

2

One way to describe a set of quantitative data is by drawing a graphical
display of the data.

Analyzing Numerical Data Displays

A dot plot is a data display that shows discrete data on a number line with

dots, Xs, or other symbols. Dot plots help organize and display a small
number of data points.

In this example of a dot plot, the number line represents the number of gold
medals won by countries in the 2022 Winter Olympics. Each X above a
number represents a country that won that many gold medals.

2022 Winter Olympics Gold Medal Wins

X X

X X X

X X X

X X X X X X X

X X X X X X X X X X X

e R e B e o e N R E B e e o B I B

01 2 3 45 6 7 8 9210111213 14151617 1819 20

Number of Gold Medals Won

When you analyze a graphical representation of numeric data, you can look
at its shape, center, and spread to draw conclusions.
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The overall shape of a graph is called the distribution of data. A distribution
is the way in which the data are spread out. The shape of the distribution can
reveal a lot of information about data. There are many different distributions,
but the most common are symmetric, skewed right, and skewed left.

When analyzing a graphical display of data, you can also look for any

interesting patterns. Some of these patterns include:

 clusters: areas where data are grouped close together

» gaps: areas where there are no data

» peaks: values that contain more data points than the values on

either side of them

 outliers: values that lie a large distance from the other data; outliers
usually accompany gaps in data.

Shapes of Typical Distribution of Graphical Displays of Data

symmetric

e The left and right
halves of the graph
are mirror images of
each other.

e The peakisin the
middle because
there are many data
values in the center.

iyl MODULE 5 o TOPIC1 o TOPIC SUMMARY

skewed right

The peak of the
data is to the left

side of the graph.

There are only a
few data points
to the right side
of the graph.

skewed left

e The peak of the
data is to the right
side of the graph.

e There are only a
few data points
to the left side of
the graph.
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A stem-and-leaf plot is a graphical method
used to represent ordered numerical data

Total Medals Won by Countries
2020 Summer Olympics

sets with a larger range of data values. Once ol1 2 2
the data is ordered, the stem and leaves are 110 1 1
determined. Typically, the stem is all the 21000
digits in a number except the rightmost digit, 3/!1367
which is the leaf. 410 6
5(8
6|4
711
819
9
10
1113

34444557777888999

3
1

345729
4

Key: 4|6 = 46 medals won

LESSON

3

A histogram is a graphical way to
display quantitative or numerical data

Using Histograms to Display Data

in Two Cities

Number of Floors in the Tallest Buildings

using vertical bars. The numerical & 30
data are represented continuously 1; ;g
with intervals. The intervals in a 215
histogram must all be the same size. ; 10
The width of a bar in a histogram €5
represents the interval of data, z 00 1019

and is often referred to as a range.
The height of the bar indicates the
frequency, or the number of data values, in the interval or range.

Dot plots show individual data are values. Histograms display
grouped data. For example, you cannot determine from the
histogram how many buildings have exactly 21 floors or more
than 45 floors.

To create a histogram, data are usually organized into a
frequency table.

For example, this frequency table displays the data
represented by the histogram above. The relative frequency
of the number of floors in the tallest building in the two cities
having between 10-19 floors can be determined.

% ~ 0133 = 13.3%

About 13.3% of the tallest buildings in the two cities have
between 10-19 floors.

20-29 30-39
Number of Floors

40-49 50-59

Floor Intervals | Frequency (f)
10-20 8
20-30 27
30-40 16
40-50 5
50-60 4
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GRADE 6

i

The size of vertebrates varies widely, from blue whales at the large end to
tiny frogs at the small end.

Numerical Summaries of Data

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

LESSON 1 Analyzing Data Using Measures of Center.............. 1157
LESSON 2 Displaying the Five-Number Summary ................. 1177
LESSON 3 Collecting, Displaying, and AnalyzingData ............. 1199
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Analyzing Data Using
Measures of Center

(

N AT YRS AQTAYPERCA

OBJECTIVES

e Define the three measures of center: mode, median, and mean.

NEW KEY TERMS

. . . e measure of center
e Recognize that a measure of center for a numerical data set is

a single value that summarizes all of its values. e mode

¢ Give quantitative measures of center for a data set, including e median
mean and/or median, and interpret the mode, median, and

¢ balance point
mean for a data set.

e mean

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have analyzed, created, and interpreted data displays, such as
dot plots, stem-and-leaf plots, and histograms. You have described
shapes and patterns in distributions of data displays.

How can you describe a numerical data set as a single value?
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Getting Started

Describing Data

Analyze each display. Identify the most typical value and estimate the
middle value in each.

1. Pencils in Backpacks
X
X X
X X X X X X X
X X X X X X X X X X
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Number of Pencils

2. Ages of U.S. First Ladies

) (20th Century)
What patterns Stem Leaf
do you notice in 3 1
the data? 4 | 0345789
’ 5 | 02466609
6 003
3. Hours Spent Playing Video

Games on Weekends

Number of Students
O =N WMOUO N ®-OO

5 10 15 20 25
Hours Spent Playing Video Games

o
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ACTIVITY

1 . 1 Measures of Center

When you analyze a set of data, you often want to describeit "7ttt
numerically. One way to numerically describe a data set is to use a fUmeasure of center
measure of center. tells you how the data
values are clustered,
There are three measures that describe how a data set is centered: the or where the “center”
mean, the median, and the mode. of a graph of the data
is located.
The mode is the data value or values that occur most frequentlyina  .................
data set.
The median is the middle number in a data set when the valuesare """ " 7 770 o7°f
placed in order from least to greatest or greatest to least. When a A data set can have
data set has an odd number of data values, you can determine which more than one mode.
number is exactly in the middle of the data set. When thereisaneven """ " """ " 7 °°°°"

number of data values, the median is calculated by adding the two
middle numbers and dividing by 2.

1. The local middle school basketball team has a chance to be in the
league playoffs. Coach Flores must determine which of the following
three players should get more playing time in the first playoff game.
In the past six games, Catalina scored 12, 12, 6, 26, 4, and 12 points.
Linh scored 3, 2, 8, 17, 10, and 20 points. Lauren scored 15, 12, 13,
10, 8, and 14 points.

a. Determine the mode for the number of points that each
player scored.

b. Determine the median number of points that each player scored.
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c. Which of these two measures of center, mode or median, would
be better for Coach Flores to use in making her decision? Explain
your reasoning.

James says that the ’I
median is 10 for the
data set 5, 6, 10, 4, and Q.

2. Explain what James did incorrectly to determine that the median
was 10. Then, determine the correct median.
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SHLUAB A Third Measure: Mean as
1.2 Fair Share

There is a third measure of center that can describe the values in a data
set. This measure of center is called the mean and is based on leveling
off or creating fair shares.

WORKED EXAMPLE 3

Analyze the two stacks of cubes.

Supposing that you were to create two equal stacks of cubes,
you would subtract two cubes from the greater stack and add the
two cubes to the lesser stack. In doing so you have created two

equal stacks.
| I
| I
F——A
| I
| I
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1. Analyze each stack of cubes shown. Create four equal stacks of
cubes. Record what operations you performed.

a. 2,3,5,6
f | b.235,10
You have to
keep the number
of stacks the
same.

2. Compare your results from parts (a) and (b). How do the number
of cubes in each equal stack in part (b) compare to the number of
cubes in each equal stack in part (a)? Explain why this happened.
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ACTIVITY

B¢ A Third Measure: Mean as Balancing

In the previous activity, data values were represented by stacks of
cubes. You rearranged the stacks to create equal stacks, or fair shares.
You can also represent quantities on a number line and create a
balance point.

WORKED EXAMPLE N

Consider the data set: 2, 6.

A

S
X

A

The value 2 was moved to the right from 2 to 4. To maintain balance,
6 was moved 2 to the left from 6 to 4. The balance point is 4.

N\

When you are attempting to create a balance on a number line, when
you move a value to the right a certain amount, you must also move a
value to the left the same amount. You can move a data value to the
left and right as much as you like, as long as you do the opposite to
another data value. You can start however you like.

ooooooooooooooooo

When you have all
the points at the same
value, the number
line is balanced.

The value where

1. What do you think the A represents? the number line is
balanced is called the
balance point.

ooooooooooooooooo

You can also determine the balance point of a number line with more
than two data points.
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2. Nakota determined the balance point of the data set. Record the
operations she used on the blank lines in each step. Label the
balance point in Step 3.

Nakota’s Method I‘
Data set: 2, 3, &, Il..
X X X X
-—t—)tt
1 2 3 4 5 &6 7 8 9 10 M1
- X i » 1 X [
—t—tttttt 11
1 2 3 4 5 &6 7 8 9 10 M1
Step 1 < |Z
X X X
-—t—t—tt+tFFF
N 1 2 3 4 5 6 7 8 9 10 11
) Dm
- —> [ X
« | | | | | | | | | | |
+— | | | | | | | | | -
1 2 3 4 5 &6 7 8 9 10 M1
Step 2 < < X
X X
—t—tttttFFFF
N 1 2 3 4 5 &6 7 8 9 10 M1
PZEYZ8 MODULE 5 o TOPIC2 o LESSON 1
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o i
|__|I l
- R I
-« | | | | | | | | | | | u
+— | | | | | | | | | —»
1 2 3 4 5 6 7 8 9 10 11
X
Step 3 < X
X
X
| | | | | | | | | |
<+ | | | | | | | | | >
= 1 2 3 4 5 6 7 8 9 10 11

Recall the data sets for the number of points each player scored for the
local middle school basketball team.

3. For each data set, determine the balance point on the number lines
shown. Record the steps you used to determine the balance point.

a. Catalina
Data set: 12, 12, 6, 26, 4, 12
X
X
X X X X
P T N T T T T T A I T N T T T T N O B
D I S Y I Y I Y N Y Y Y Y B B ) B
4 6 12 26
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b. Linh
Data set: 3, 2, 8, 17, 10, 20

XX X X X X

|
23 8 10 17 20

The balance point can also be called the mean. The mean is the
arithmetic average of the numbers in a data set.

WORKED EXAMPLE 3

The mean is calculated by adding all of the values in the data set and
dividing the sum by the number of values.

The mean of the data set for the points Catalina scored is
calculated by:

ooooooooooooooooo

The expression Step1: 12 + 12 + 6 + 26 + 4 + 12 = 72
72 =+ 6 takes the
72 total points and Step 2: %2 =12
divides them evenly
into 6 games, for 12 You can verify that the mean is 12 because the balance point of the
points in each game. data set is 12.
S

4. Calculate the mean number of points scored by each player.

a. Linh
Data set: 3, 2, 8, 17, 10, 20

b. Lauren
Data set: 15, 12, 13, 10, 8, 14

hiele MODULE 5 o TOPIC2 o LESSON 1 38



ACTIVITY

In the Middle

1.4

ooooooooooooooooo

A corporation is awarding grants to local schools to purchase fitness
equipment. The principal at a local middle school would like to submit
an application for the grant. When awarded the money, the school
would like to add fitness equipment to the gym.

Statistical Process

e Formulate Question
e Collect Data

e Graph and Analyze
Before she submits the application, the principal wants to understand
how much time the students at the middle school spend exercising
each weekday. She decides to give a survey to 15 anonymous students.
The results are shown.

e Interpret

ooooooooooooooooo

O minutes | 40 minutes | 60 minutes | 30 minutes 60 minutes
Ask Yourself...

10 minutes | 45 minutes | 30 minutes | 150 minutes | 90 minutes How can you
organize and

30 minutes | 120 minutes | 60 minutes | O minutes 20 minutes record Vo‘fr
mathematical
ideas?

1. ldentify the statistical question posed in this situation.

Create a display from the survey data. Calculate and interpret each
measure of center. Then, write a summary statement based on
your findings.

IV
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Let’s further analyze the data displays from the Getting Started.

2. Pencils in Backpacks

Pencils in Backpacks

— X X

6 7 8
Number of Pencils

Y

A
O + X X
- 4+ X X X X
N + X X X
M~ + X X
o+ X X

X

X X X
f

9

10 11 12 13 14

w + X

a. How many backpacks were used to collect the data?

. Describe the distribution of the data.

jon

c. What is the mode of the data? Interpret the mode in terms of the
problem situation.

3. Ages of U.S. Female Astronauts

( ) Ages of U.S. Female Astronauts
In 1992, (data as of March 2024)
Astronaut Mae Stem Leaf
Jemison became 3 667
the first African- 4 1557
American 5 2788
woman to travel 6 1477
to space. v 2924

- V g Key: 3|6 means 36 years.

a. How many female astronauts were between the ages of 40 and 59?

b. Describe the distribution of the data.
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c. What is the median of the data? Interpret the median in terms of
the problem situation.

4. Hours Spent Playing Video Games on Weekends

Hours Spent Playing Video
Games on Weekends

Number of Students
O =N WMOUO N ®-OO

5 10 15 20 25
Hours Spent Playing Video Games

o

a. How many students spend between 5 and 19 hours playing
video games?

b. Describe the distribution of the data.

c. How does the mean of the data compare to the mode of
the data?
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eee | Talk the Talk

Describing a Numerical Data Set as
a Single Value

In this lesson you learned about three measures of center: mode,
median, and mean.

1. Describe how you can use each measure of center to describe a
data set.

2. What are the most important differences between each of the
measures of center?

3. Which is your favorite measure of center? Why?

----------------------------------------
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Lesson 1 Assighment

Write Remember
Choose a word to best complete each sentence. There are three measures
of center: mode, median,
measure of center mode median and mean. Measures of
mean balance point center are numerical ways of
determining where the center
1. A for a numerical data set of data is located.

summarizes all of its values with a single number.

2. The is the arithmetic average of
the numbers in a data set.

3. When you have all the points on a number line at
the same value after moving data values, this value is
called the

4. The is the middle number in a
data set when the values are placed in order from
least to greatest.

5. The is the data value or values
that occur most frequently in a data set.

Practice

1. Determine the mode and median for each data set. What does each
measure of center tell you about the data set?

a. The heights of each of your classmates in inches are 62, 58, 67,
68, 68, 72, 66, 65, 60, 61, 64, 67, and 64.
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Lesson 1 Assighment

b. Alejandra made golf putts from distances of 7 feet, 15 feet, 8
feet, 9.5 feet, and 11 feet from the hole.

c. Everyone in your class reaches into their pockets to see how
much change they have. The amounts in cents are 15, 48, 92, 72,
50, 75, 70, 18, 85, 95, 42, 25, 63, 59, 87, 13, 55, 75, 99, and 25.

2. Ms. Lopez’'s math class has had 5 quizzes, each worth 10 points.
Ricardo and his friends, Hailey and Jackson, are determining who did

the best on the quizzes. Their scores are:

Ricardo: 3,9, 9,9, 10
Hailey: 6, 7, 7, 10, 10
Jackson: 6,7, 8,9, 10

a. According to the mode, who did the best on the quizzes? Is the
mode a good way to determine who did best on the quizzes? Why

or why not?
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Lesson 1 Assighment

b. According to the median, who did the best on the quizzes? Is the
median a good way to determine who did best on the quizzes?
Why or why not?

c. Determine the mean score by leveling off. Show diagrams and
record your operations.

d. Determine each student’s mean by determining the balance point.
Show your steps on a number line and record your operations.

e. Calculate each student’s mean score.

f. Who would you say did best on the quizzes? Explain your choice.
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Lesson 1 Assighment

3. The rate at which crickets chirp is affected by the temperature. In
fact, you can estimate the outside temperature by counting cricket
chirps. As a homework assignment, Mr. Tanaka asks each of his
students to count the number of chirps they hear in 15 seconds at
8:00 pm. The results are shown.

36, 37,41, 39, 35, 39, 35, 39, 42, 37, 40, 35, 36, 37, 42,
35,37,37,38,42,41, 37,41

a. Determine the mode for the number of chirps heard in
15 seconds.

b. What does the mode tell you about the number of chirps heard in
15 seconds?

c. Determine the median number of chirps heard in 15 seconds.

d. What does the median tell you about the number of chirps heard
in 15 seconds?

e. Calculate the mean number of chirps heard by the students in
15 seconds.

f. What does the mean tell you about the number of chirps heard in
15 seconds?
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Lesson 1 Assighment

4. An estimate of the temperature outside can be calculated by adding
40 to the number of cricket chirps you hear in 15 seconds. Chelsea

used a sample of six estimated temperatures based on cricket chirps
heard in 15 seconds:

76,74,74,76,73,77

a. Use a number line to determine the balance point to estimate the
mean temperature based on the number of chirps. Then, describe
the steps you took to determine the balance point.

b. Calculate the mean from the data values. How does it compare to
your answer from part (a)?
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Lesson 1 Assighment

Prepare
The scores from an English quiz are displayed in the stem-and-leaf plot.

Stem | Leaf
0

8

1

2
345
23

NV 00 N o b~

Key
5|8 = 58%

1. What is the median of the data?

2. What does the median describe in the problem situation?
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Displaying the Five-Number
Summary

(OB (AP OB (Q\TAN)/B) @S¢
N\ (N N2\ N AN\
OBJECTIVES
¢ Give quantitative measures of variation, including interquartile NEW KEY TERM§
range (IQR), and interpret the range, quartiles, and IQR as e measures of variation
measures of variation for a data set. e range
e Calculate and interpret the five-number summary as a * quartile
measure of variation for a data set. e interquartile range (IQR)
¢ Display numerical data in box plots. e box plot

e Describe an overall pattern of data with respect to the
context in which the data were gathered.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Mean, median, and mode are used to describe measures of center
for a data set. Other characteristics are also important, such as
how much the data varies from that center.

How can you use mathematics to describe the variation in a
data set?

SNolE] MODULE 5 ¢ TOPIC2 e LESSON 2 Kkl



Getting Started

Human Box Plot

Your teacher will provide you with an index card and a penny. On the
index card, write the date imprinted on the penny.

1. Consider the data from the class and predict the shape of the
data set. Do you think that it will be skewed right, skewed left, or
symmetrical? Do you think that there will be any clusters or gaps?

On your teacher’s signal, line up with your index card from oldest
date to the most recent date. As a class, discuss how to determine the
following measures.

2. Complete the table for your data set.

Lower Quartile . Upper Quartile
Median
(Q1) (Q3)

Minimum Maximum
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3. Use what you learned in this activity to write descriptions of

each term.
a. minimum b. lower quartile (Q1)
c. median - d. upper quartile (Q3)

e. maximum
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ACTIVITY

2.1 The Five-Number Summary

Given the collection of pennies provided by your teacher, line up the
pennies from the earliest imprinted date to the most recent.

1. Describe the variation of the data.

A measure of variation describes the spread of data values. One
measure of variation is the range. The range is the difference between
the maximum and minimum values of a data set.

2. Identify the minimum and maximum values of the data set.

3. Calculate the range for the penny data.

ahko MODULE 5 e TOPIC2 o LESSON 2 S



IV

Another set of values that helps to describe variation in a data set is
a quartile. When data in a set is arranged in order, quartiles are the
numbers that split data into quarters (or fourths).

Quartiles are often denoted by the letter Q, followed by a number that
indicates which fourth it represents. Since the median is the second
quartile, it could be denoted Q2. The other quartiles are Q1 and Q3.

4. How do you calculate the quartiles for a data set?

5. What is the minimum number of quartiles you must determine to
divide the data into fourths?

In your workspace, divide your pennies into quartiles, leaving a space
for each.

6. Ildentify the value of each quartile for the penny data in your group.

a. Q1 ! b.Q2

c. Q3

MODULE 5 e TOPIC2 e LESSON 2
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7. For each quartile, identify what percent of the data is below the
quartile and what percent of the data is above the quartile.

a. Q1

b. Q2

c. Q3

8. What percent of the data is between Q1 and Q3?

The interquartile range, abbreviated IQR, is the difference between
the third quartile, Q3, and the first quartile, Q1. The IQR indicates the
range of the middle 50 percent of the data.

9. What do you think the “middle 50 percent” means?

10. Do you think it is possible for two sets of data to have the same
range, but different IQRs? Explain your reasoning.
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11. What is the IQR for your penny data?

To summarize and describe the spread of the data values, you can use
the five-number summary. The five-number summary includes these five
values from a data set:

e Minimum: the least value in the data set
e Q1.: the first quartile

¢ Median: the median value of the data set
e Q3: the third quartile

e Maximum: the greatest value in a data set.

12. Determine the five-number summary and IQR for each data set. PROBLEM SOLVING
Explain the process you used to calculate the values and what they

tell you about the data. @ —

= 4
a. 24.32. 16, 18, 30, 20 ( Nomee [ Reporr

v 0

@/

ANALYZE

b. 200, 150, 260, 180, 300, 240, 280

AN

Ask Yourself . ..
Can others follow
and understand
your process and
reasoning?
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ACTIVITY

2 . 2 Box Plots

ooooooooooooooooo

There is a special type of graph that displays the variation in a data

A box plot is set. A box plot is a graph that displays the five-number summary of a
sometimes referred to data set.

as a box-and-whisker
plot as a way to Examine the box plot shown.
remember the shape

of the graph. WORKED EXAMPLE A\

ooooooooooooooooo

Recall that the five-number summary consists of:
e minimum value in the data set

e Q1

e median

e Q3

e maximum value in the data set

Parts of a Box Plot

box

whisker whisker
| SE— ¢

L i

t } ! f !
minimum Q1 median Q3 maximum
value value

number line <4—4—4—1

S

1. What does the “box” in the box plot represent? What do the
“whiskers” represent?
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Box plots can be represented horizontally and vertically.

2. Use the box plot to answer each question.

Number of Points Scored
on a Math Test

4

90
80 -
70 +
60 1
50
40 1
30
20
10 1

\

a. ldentify the given values for the points scored on the math test.
Then, explain what these values tell you about the scores on

the test.

e Minimum:

e Median:;

e Maximum:

and Q3?

.

What percent of
the test scores
are between Q1

MODULE 5 e TOPIC2 e LESSON 2
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b. Determine the IQR for the test scores. Then, explain what the
IQR represents in this problem situation.

c. How many students took the math test? Explain your answer.

\\

d. Brianna says the median should be at 50, because it is in the
middle of the number line. Do you agree with Brianna’s claim?
Explain how you determined your answer.

e. Joey claims that more students scored between 15 and 40
than between 70 and 90, because the lower whisker is longer
than the upper whisker. Do you agree or disagree with Joey?
Explain your reasoning.

S

-
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You can describe the distribution of a box plot in the same way you
described the shapes of stem-and-leaf plots or histograms.

3. How would you describe the distribution of the box plot? Why?

4. Use the box plot to determine whether each statement is true or
false. Explain your reasoning.

a. One-half of the students scored between 40 and 70 points.

b. Three-fourths of the students scored between 56 and 90 points.

c. The number of students who scored between 15 and 40 points
is equal to the number students who scored between 70 and
90 points.
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5. Create a box plot to represent the penny data. First, recall the values
of the five-number summary.

a. Minimum: b. Q1:
c. Median: d. Q3:
e. Maximum:

""""""""" 6. Use the number line shown to complete the box plot.
Building a Box Plot

e Label the number
line. Include the
maximum and
minimum values.

e Place dots above

the minimum and
maximum values.

e Place vertical lines
above the median
and quartile values.
Draw the box

around them. Describe the distribution of the box plot.

L

e Draw lines, or

whiskers, to

connect the box to

the minimum and

maximum values.
e Name the box plot. b. How do the lengths of the whiskers compare? Explain
................. your reasoning.
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7. Think about the line of pennies that you created when you ordered
them by imprinted dates and separated them into quartiles.

a. How many pennies were below Q1? How many pennies were
above Q3?

b. Do these values match the length of the whiskers on your
box plot?

8. Summarize what you can determine about the penny data by
examining the box plot.
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Build a Box

1. Analyze the box plots shown. Determine whether each statement is
true or false, and provide a reason for your decision.

cm 4 6th-

190 L GraderSSth_

1 Graders
180 +

170 +

160 +

150 +

140 +

130

a. On average, the 5th-graders are taller.

b. The range of heights is greater for the 6th-graders.

c. One-half of the 5th-graders are over 165 cm tall.
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d. One-half of the 6th-graders are over 172 cm tall.

e. The shortest person is a 6th-grader.

f. The tallest person is a 6th-grader.

2. Use the given information to determine a five-number summary
and construct a box plot. Is your data set the only possible solution?
Why or why not?

e The data set has a range of 30.

e The maximum value is 50.

e The IQR is 10.

e The median is closer to Q1 than to Q3.

A
Y

Min.:

Q1.

Median:

Q3

Max.:

--------------------------------------
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/3. Create a data set to represent the box plot shown. Is your data set \~

the only possible solution? Why or why not?
A
32 :_
301
28 +
26 +
24 +
22
20 +
18 +
16 +
14+
12 +

a. Data set with 11 numbers.

b. Data set with 8 numbers.
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Lesson 2 Assignment

Write
Write the term that best completes each statement.

range quartiles interquartile range five-number summary
1. The is the difference between the first

quartile and the third quartile.

2. The for a set of data is the difference
between the maximum and minimum values.

3. are values that divide a data set into four
equal parts once the data are arranged in ascending order.

4. A(n) lists the minimum and maximum values,
the median, and the quartiles for a set of data.

Remember

To summarize and describe the spread of data values, you can use a
five-number summary. A five-number summary includes five values
from a data set:

e Minimum: the least value in the data set

e Q1. the first quartile, or the median of the lower half of data
e Median: the middle value of the data set

e Q3: the third quartile, or the median of the upper half of data

e Maximum: the greatest value in a data set.

The representation of a five-number summary is called a box plot.
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Lesson 2 Assighment

Practice
1. The box plot shows the distribution of scores on a history quiz.

o [ 4

[N A I [ [ I —
T T

65 70 75 80 85 90 95 100

a. ldentify the median of the data and interpret its meaning.

b. Identify the range of the data and interpret its meaning.

2. Answer each question using the data set: O, 5, 5, 15, 30, 30, 45, 50,
50, 60, 75, 110, 140, 240, 330.

a. Sketch a box plot.

b. What is the median for the data set?

c. What is Q3 for the data set?
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Lesson 2 Assighment

3. Answer each question using the data set: 10, 10, 10, 10, 35, 75, 90,
95, 100, 175, 420, 490, 515, 515, 790.

a. Sketch a box plot.

A
Y

b. What do you notice about this box plot?

c. What is the median for the data set?

4. The residents of Summersville, West Virginia are concerned about
people speeding through their town on U.S. Route 19. The police
decide to monitor the speed of the cars that pass through the town
at various times during the day. The data show the recorded speeds
in miles per hour of 23 cars at 7:30 aM on one Wednesday morning.
73, 68,72, 61,51, 68, 70,53,72,71, 46, 51, 55, 53, 65, 57, 65, 57, 58,
68, 61, 48, 83

a. What is the range of data?
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Lesson 2 Assighment

b. Construct a box plot of the data.

A
Y

c. Interpret each number in the five-number summary.

d. What does the IQR value tell you about the speeds of the cars?

e. When the speed limit through the town is 50 miles per hour,
should the residents be concerned based on this data?
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Lesson 2 Assighment

5. San Francisco, California and Richmond, Virginia are located at about
the same latitude on opposite sides of the United States. The table
shows the amount of rainfall each city gets on average each month.

Jan. | Feb. |Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.

San Francisco, | 44 | 33 /3114|0301 /00,01 031329 | 31

CA in. in. in. in. in. in. in. in. in. in. in. in.
Richmond, VA ?.3 ?.3 1?.6 (.3.0 ?.8 C.%.é ?.O 4.f.4 {3.3 1?.5 C.’».3 ?.3
in. in. in. in. | in. | in. in. in. in. in. in. in.

a. Calculate and interpret the range of rainfall for each city.

b. Construct box plots for the average rainfall for each city on the
same graph.

A
Y
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Lesson 2 Assighment

c. Compare the rainfall in San Francisco and Richmond. Describe the
shape of each box plot.

d. Interpret the IQR for the rainfall in each city.

Prepare

Calculate each part using the percent equation.

1. 35% of 60 is what number? 3. 5% of 40 is what number?
2. 25% of 132 is what number? © 4. 15% of 80 is what number?
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Collecting, Displaying,
and Analyzing Data

(

A YA PR A AYPRCA

OBJECTIVES

¢ Discuss the different types of data that can be collected,
displayed, and analyzed.

NEW KEY TERMS

e double bar graph
e stacked bar graph

e Determine how to select an appropriate graph to display
e percent bar graph

different types of data.
¢ Organize data into single, double, or stacked bar graphs.

e Analyze data and interpret results from single, double, or
stacked bar graphs and percent bar graphs.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You have represented data using histograms and box plots.

What are other ways to represent data, and how do you select the
most appropriate display for the information?
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Getting Started

Categorical and Quantitative Data

Analyze each question shown.
e What is your approximate height in inches?

e What color is your hair?

Brown Blond Black Red Other
¢ Do you own a cell phone?
Yes No

e About how many text messages do you send in one day?

e About how much time (in minutes) do you spend exercising
every weeknight?

e What is your favorite type of television show to watch?
Comedy Sports Reality Drama
Educational News Music Other

""""""""" 1. Determine whether each of the data collected are categorical
Remember. .. or quantitative.

Categorical data,

or qualitative data, a. height * b. hair color

are data for which .

each piece of data

fits into exactly one

of several different

groups or categories.

Quantitative data, :

or numerical data, c. own a cell phone . d. number of text messages
are data for which .

each piece of data

can be placed on a

numerical scale.

ooooooooooooooooo

e. time you spend exercising f. favorite type of TV show
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ACTIVITY

3.1 Bar Graphs

A bar graph is a way of displaying categorical data by using either
horizontal or vertical bars on a graph. The height or length of each bar
indicates the value for that category.

1. Suppose the bar graph shown displays the results of the student hair
color survey question you analyzed.

Hair Color of Students in The Class
18

16
14 |
12 |
10 |
gl

Number of Students

o N B O

Brown Blond Black Red Other
Hair Color

a. Name one conclusion you can make about the students’ hair
color in the class.

b. Will your conclusions change when you change the order of the
categories? Why or why not?
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ooooooooooooooooo

c. How many students have blond hair?
Remember. ..

The mode is the data
value or values that
occur most frequently
in a data set.

ooooooooooooooooo

d. How many students have either black or red hair?

e. What is the mode? Interpret the mode in terms of the
problem situation.
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2. The graph shown is an example of a bar graph where the bars
are horizontal.

Chocolate Bar Preferences

Almond

Dark

Milk

Caramel

Chocolate Bar Type

Crispy

I I I I I I I
0 5 10 15 20 25 30 35 40 45 50

Number of Students

a. Which chocolate bar type is least preferred by students,
according to the graph?

The intervals
can be set up
in many ways,
as long as they
maintain equal
spacing, or

are consistent.

b. Which chocolate bar type is most preferred by students,
according to the graph?

c. How many students prefer almond chocolate bars? How did you
calculate your answer from the graph?

d. What interval does this bar graph use to record the number of
students on the bar graph?
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Could | show
three data
sets for each
category?

Vv

~

You can show
three or more
data sets as
long as you
show how each
data set is
represented!

|78

ACTIVITY

. Double and Stacked Bar Graphs

Nicky owns a fruit stand at a local farmers market that he only opens
on Saturdays and Sundays. Nicky recorded the amount of fruit he sold
last weekend.

Fruit Sold
60
O Saturday

50 @ Sunday
g 40
o
230
% 20

Apples Peaches Oranges Bananas

Fruit

Nicky displayed his data in a double bar graph. A double bar graph is
used when each category contains two different data sets. The bars
may be vertical or horizontal. A key explains how each data set is
represented in the graph. The two bars representing the same category
are side by side. Space is used to separate the categories.

1. Use the double bar graph to answer each question.

a. What does the key tell you?

b. How many kilograms of apples did Nicky sell on Sunday?
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c. Which fruit showed the greatest difference in sales over the
two days?

d. What was the difference between Saturday’s sales and Sunday’s
sales of your answer to part (c)?

e. Which fruit showed the least difference in sales over the
two days?

f. What was the difference between Saturday’s sales and Sunday’s
sales of your answer to part (e)?
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2. When is a double bar graph a better graph choice than a single
bar graph?

A survey asked sixth- and seventh-grade students in an after-school
program which sport they preferred. Their answers are recorded in

the graph.

Sports Preferences of 6th- and 7th-Grade Students

O 6th-grade students
© 30 1@ 7th-grade students

Soccer Basketball Track Volleyball
Sports

The “Sports Preferences of 6th- and 7th-Grade Students” display is

a stacked bar graph. A stacked bar graph is a graph that stacks the
frequencies of two different groups for a given category on top of one
another so that you can compare the parts to the whole.

3. Use the stacked bar graph to answer each question.

a. What does the key indicate?
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b. How many total students prefer basketball rather than the
other choices?

c. How many sixth-grade students and how many seventh-grade
students prefer basketball?

d. Which sport do the sixth-grade students and the seventh-grade
students in the after-school program prefer equally? How can
you tell?
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ACTIVITY

3.3 Percent Bar Graphs

Another type of graph used to display categorical data is a percent bar
graph. A percent bar graph shows a single bar that represents 100%,
with sections that represent the frequency of each category. You can
display a percent bar graph horizontally or vertically.

In 2005, the Volunteer Spotlights Magazine surveyed over 20,000
students in Grades 6 through 12. One question on the survey asked:
How much time do you spend volunteering during the year? The survey
had 5 responses to choose from: less than 20 hours, between 20 and
39 hours, between 40 and 50 hours, between 60 and 80 hours, and
more than 80 hours. The results are shown in the percent bar graph.

Between
60-80
hours

Between
Between 20-39 hours More than 80 hours AG-50) [neure

| ! | ! | ! | ! | ! | ! | ! | ! | ! | ! |
I T T T T T T T T T T T T T T T T T T
0% 10% 20% 30% 40% 50% 60% 70% 80%

! 1
90% 100%

1. Determine the percent of values in each category.

2. How many hours per year do half as many students volunteer as
those who volunteer more than 80 hours per year?

ooooooooooooooooo

You can determine

the mode by

identifying the 3. Which category represents the mode?
category that

represents the largest

percent of responses.

ooooooooooooooooo

Lo MODULE 5 o TOPIC2 o LESSON 3 38



IV

4. Use the percent bar graph to answer each question.

a. Your classmate concludes that more students volunteer between
60 and 80 hours than between 20 and 39 hours. Is their
conclusion correct? Explain your reasoning.

b. When 20,000 students responded to the survey, how many
students volunteer between 20 and 39 hours per year?

5. Kara decides to create a circle graph to represent the data in the
percent bar graph. How will the circle graph compare to the percent
bar graph?

6. Another question on the survey asked students, “What kind of
volunteering do you do?” The results are:
Volunteer through school: 64%
Volunteer through religious affiliation: 50%
Volunteer through community groups: 47%
Other: 45%
| don’t volunteer: 4%
Would a percent bar graph be an appropriate graph for the data?
Why or why not?

Remember that
interpreting the

data or drawing
conclusions to
describe the data
distribution is part of
the statistical process.

ooooooooooooooooo

Ask Yourself. ..
Did you justify
your mathematical
reasoning?

.

Do I need to
multiply the
percent by

the number

of students to
figure this out?

»

S——

N
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Data On Display

Categorical data are a data set for which each piece of data fits into
exactly one of several different groups or categories. Categorical data
are also called qualitative data. Some examples of categorical data are
hair color, favorite color, and birth month.

1. Describe how a bar graph displays categorical data.

2. Describe how a percent bar graph displays categorical data.
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Lesson 3 Assighment

Write Remember

Your school plans to give a survey to all of the You can describe data as being
students. Your principal asks for the different types categorical or quantitative. You

of data that the school can collect from the survey can also refer to categorical data
guestions. Write a note to your principal explaining as qualitative, and you can display
the two different types of data, and give at least categorical data in tables, bar
three examples of questions that the school survey graphs, and percent bar graphs.

could ask for each.

Practice

1. There are over 3100 public skate parks in the United States.
The table shows how many skate parks there are in each of the
states listed.

State Number of Skate Parks
Alaska 20
Delaware 13
Hawaii 34
Louisiana 17
Maine 31
North Dakota 26
Vermont 33
Wyoming 29

a. Is this categorical or quantitative data? Explain your reasoning.
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Lesson 3 Assighment

This bar graph uses the data represented in the table.

YA Skate Parks

4 8 12 16 20 24 28 32 36 x
Number of Skate Parks

b. What do the bars represent?

c. Which state has the greatest number of skate parks? How many
does it have?

d. Which state has the fewest skate parks? How many does
it have?

W5 MODULE 5 e TOPIC2 e LESSON 3 ASSIGNMENT
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Lesson 3 Assighment

2. The double bar graph shows the number of skaters who used the
local skate park in one week. Use the double bar graph to answer

the questions.
YA Local Skate Park Usage

36 || B Middle school
|| O High school

32

28

24

20

16

Number of Skaters

12
8
4

SUN MON TUE WED THU FRI SAT X
Day

a. What does the key tell you?

b. What interval does this graph use to record the number of skaters
on the bar graph?

c. How many middle school skaters used the park during the week?
Explain how you determined your answer.
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Lesson 3 Assighment

d. What is the difference between the number of high school
skaters that used the park on Friday and the number of high
school skaters that used it on Saturday? Show your work.

e. On how many days were there more high school skaters using
the park than middle school skaters? Explain how you determined
your answer.

This stacked bar graph uses the same data as the double bar graph.

YA

72
64
56
48
40
32

Number of Skaters

24
16
8

Local Skate Park Usage

B Middle school
[ High school

SUN MON TUE WED THU FRI SAT X

Day
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f. The city would like to close the park one day a week for
maintenance. Which day would you recommend they close
the park based on the data shown in the bar graph? Explain
your reasoning.

3. The city would like to know the ages of the skaters using a different
skate park. They survey all of the skaters that use the park in one
week. The results are shown in the percent bar graph.

Under
14 to 17 years 10 to 13 years Ovee;rg‘l 10
Y years

| | | | | | | | | | | | | | | | | | | | |
[ I | I | I | I | I | I | I | I | I | I |
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

a. What is the percent of values for each category?

b. When 512 skaters were surveyed, how many are 10 to 13 years
old? Show your work.

c. Which category represents the mode? Explain your reasoning.
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d. What conclusions can you draw from the percent bar graph, the
percent of values in each category, and the mode?
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TOPIC 2 SELF-REFLECTION
Name

Numerical Summaries of Data

When you reflect on what you are learning, you develop your
understanding and know when to ask for help.

Reflect on these statements. Place a number in each circle from 1-3,
where 1 represents the skill is new to me, 2 represents | am building
proficiency of the skill, and 3 represents | have demonstrated
proficiency of the skill.

| can demonstrate an understanding of the standards in the Numerical
Summaries of Data topic by:

Beginning | Middle of End of

TOPIC 2: Numerical Summaries of Data ) .
Topic Topic

summarizing numerical data with measures of center
(e.g., mean, median, and mode) that describe the
shape, center, and spread of the data distribution.

summarizing numerical data with measures of
variation (e.g., range and interquartile range) that
describe how the data values vary or are spread out.

calculating the five-number summary and
interquartile range (IQR) of a data set.

creating a box plot to display a set of numerical data.

using the graphical representation of data to describe
the shape, center, and spread of the data distribution.

summarizing categorical data with numerical and
graphical summaries, including the mode, the percent
of values in each category (relative frequency), and
the percent bar graph, and use these summaries to
describe data distribution.

010000 e
O 1OOOOO
O 1OOOOO

continued on the next page
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TOPIC 2 SELF-REFLECTION continued

At the end of the topic, take some time to reflect on your learning and
answer the following questions.

1. Describe a new strategy you learned in the Numerical Summaries of
Data topic.

2. What mathematical understandings from the topic do you feel you
are making the most progress with?

3. Are there any concepts within this topic that you find challenging
to understand? How do you plan to improve your understanding of
these concepts?
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Numerical Summaries of
Data Summary

LESSON
1 Analyzing Data Using Measures of Center

When analyzing a set of data, it is often useful to describe it numerically.
One way to numerically describe a data set is to use a measure of center. A
measure of center tells you how the data values are clustered, or where
the center of a graph of the data is located. There are three measures that
describe how a data set is centered: the mode, the median, and the mean.

The mode is the data value or values that occur most frequently in a data set.
A data set can have more than one mode or no mode. For example, the mode
of the dataset 12, 6, 12, 26,4, and 12 is 12.

The median is the middle number in a data set when the values are placed
in order from least to greatest or greatest to least. When a data set has an
odd number of data values, you can determine which number is exactly in
the middle of the data set. If there is an even number of data values, then the
median is calculated by adding the two middle numbers and dividing by 2.

For example, the median of the data set 15, 12, 13, 10, 8, and 14 is 12.5.

The third measure of center is based on leveling off or creating fair shares.
For example, if you have a stack of two cubes and a stack of six cubes, you
can rearrange the stacks to create two equal stacks of four cubes each.

You can also represent quantities on a number line and create a balance point.
When you have all the points at the same value, the number line is balanced.
The value at which the number line is balanced is called the balance point.

MODULE 5 e TOPIC2 ¢ TOPIC SUMMARY

NEW KEY TERMS

measure of
center [medida de
tendencia central]

mode [moda]
median [mediana]
balance point
mean [media]

measure of variation
[medida de
variabilidad]

range [rango]
quartile [cuartil]

interquartile range
(IQR) [rango
intercuartilico]

box plot
frequency
[frecuencia]
double bar

graph [grafica de
barras dobles]
stacked bar graph
percent bar graph
[grafica de barra
de porcentaje]
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For example, consider the data set 2, 6.

X X
e

2 6

K 6-2=4
PSRN

X X
«—t—F—F—F—F—1

2 A 6

The value 2 was moved to the right from 2 to 4. To maintain balance, 6 was
moved to the left from 6 to 4. The balance point is 4. The balance point can
also be called the mean. The mean is the arithmetic average of the numbers
in a data set.

For example, determine the mean of the data set: 12, 12, 6, 26, 4, 12.

The mean is calculated by adding all the values in the data set and dividing
the sum by the number of values.

Step1:12+ 12+ 6+26 +4+12 =72
Step2:%=12

You can verify that the mean is 12, because the balance point of the data
setis 12.

LESSON

2

A measure of variation describes the spread of data values. One measure of
variation is the range. The range is the difference between the maximum and
minimum values of a data set.

Displaying the Five-Number Summary

For example, the range of the data set 200, 150, 260, 180, 300, 240, and 280
is 300 — 150 = 150.

Another set of values that helps to describe variation in a data set is a
quartile. When data in a set are arranged in order, quartiles are the numbers
that split data into quarters (or fourths). Quartiles are often denoted by the
letter Q, followed by a number that indicates which fourth it represents.
Since the median is the second quartile, it could be denoted Q2. The other
quartiles are Q1 and Q3. The interquartile range, abbreviated IQR, is the
difference between the third quartile, Q3, and the first quartile, Q1. The IQR
indicates the range of the middle 50 percent of the data.
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To summarize and describe the spread of the data values,
you can use the five-number summary. The five-number

Parts of a Box Plot

box

summary includes these five values from a data set: whisker
* Minimum: the least value in the data set :
¢ Q1: the first quartile !
. . . number line <«——4— !
¢ Median: the middle value in the data set A }
Q

¢ Q3: the third quartile minimum
|
¢ Maximum: the greatest value in a data set. vene

For the data set 24, 32, 16, 18, 30, and 20, the minimum
is 16, Q1 is 18, the median is 22, Q3 is 30, and the maximum is 32.

A box plot is a graph that displays the five-number summary of a data set.
Box plots can be represented vertically, as well as horizontally.

For example, in this box plot, the minimum of the data set is 15, Q1 is 40, the
median of the data set is 56, Q3 is 70, and the maximum of the data set is 90.

LESSON

3 Collecting, Displaying, and Analyzing Data

When you are collecting, displaying, and analyzing data, the data are one of
two types: categorical data or quantitative data.

When displaying data, categorical data graphs are different from quantitative
data graphs. Categorical data are often displayed in bar graphs.

A bar graph is a way of displaying categorical data by using either horizontal
or vertical bars on a graph. The height or length of each bar indicates the
value for that category.

YA

LU

Gracie

Miguel

Xavier

Name

Nia

L]

[TTTTITTIT
0 2 4 6 81012141618 X
Number of Sharks’ Teeth Found

Ben

Each bar represents a total for the whole category, but still shows how many
data pieces make up each group within the entire category. For the bar graph
above, the number of sharks’ teeth found by each personis 9, 15, 9, 12, and
10. The mode is 9, because it is the number that appears most frequently.

MODULE 5 e TOPIC2 ¢ TOPIC SUMMARY

median

90
80
70 +
60
50
40 1
30+
20

\

10+

T
Q

}

3

maximum
value

Number of Points Scored
on a Math Test
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A double bar graph is used when each category contains two different data
sets. The bars may be vertical or horizontal. A key explains how each data set
is represented by a color or a pattern in the graph. The two bars representing
the same category are side by side. Space is used to separate the categories.

Fruit Sold
60

O Saturday
@ Sunday

a1
(@]

o

Kilograms
N w B
o o

—_
o

Apples Peaches Oranges Bananas
Fruit

A stacked bar graph is a graph that stacks the frequencies of two different
groups for a given category on top of one another, so that you can compare the
parts to the whole. Each bar represents a total for the whole category, but still
shows how many data pieces make up each group within the entire category.

Sports Preferences of 7th- and 8th-Grade Students

35
O 7th grade
2 30 @ 8th grade
825
2
© 20
o
g 15
€10
>
<5
0
Soccer Basketball Track Volleyball
Sports

Another type of graph used to display categorical data is a percent bar graph.
A percent bar graph shows a single bar that represents 100%, with sections
that represent the frequency of each category. You can display a percent bar
graph horizontally or vertically.

For example, in 2005, the Volunteer Spotlights Magazine surveyed over
20,000 students in Grades 6 through 12. One question on the survey asked:
How much time do you spend volunteering during the year? The results are
shown in the percent bar graph.

Between Between
Between 20-39 hours More than 80 hours 60-80
40-50 hours h
ours
| ! | ! | ! | ! | ! | ! | ! | ! | ! | ! |
I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Math Glossary

absolute value

The absolute value, or magnitude, of a number
is its distance from zero on a
number line.

Example

The absolute value of —3 is the same as the
absolute value of 3 because they are both a
distance of 3 from zero on a number line.

| 1 P Il L L Il 1
T T T T T

& & l
5 4 3 2 -1 0 1 2 3 4 5

>
S

=3 = [3]

account balance

Account balance is the amount of money in an
account at a given time.

addition property of equality

The addition property of equality states that if
two values a and b are equal when you add the
same value c to each, the sums are equal.

Examples
12=12and12+7=12+7
Ifa=b,thena+c=b+c.

additive inverses

Two numbers with the sum of zero are called
additive inverses.

Examples

-19+19=0 at+—-a=0

additive reasoning

Additive reasoning focuses on the use of
addition and subtraction for comparisons.

Example

Vicki is 40 years old, and Ben is 10 years old.
In 5 years, Vicki will be 45 and Ben will be 15.
Vicki will always be 30 years older than Ben.
This is additive reasoning.

algebraic expression

An algebraic expression is a mathematical
phrase that has at least one variable, and it can
contain numbers and operation symbols.

Examples

a 2a+b Xy

STIN

algorithm

An algorithm is a process or description
of steps you can follow to complete a
mathematical calculation.

Annual Percentage Yield (APY)

Annual Percentage Yield (APY) is a percentage
that is paid to customers based on the account
balance in an account for a year.

Example

Yvonne opens a checking account with an
average monthly balance of $600. The account
has a 2.5% APY.

(600)(0.025) = 15

Yvonne will earn $15 on this checking account
over the course of the year.

MATH GLOSSARY eyl



associate's degree

An associate's degree is a degree earned in a one-
or two-year program in which students learn a
specific skill or trade.

B

balance point

When you have all the points on a number line at
the same value, the number line is balanced. The
value where the number line is balanced is called
the balance point.

Example
Consider the data set: 2, 6.

2+2=4 ‘%

X X
|
6

|
> A

The balance point is 4.

bar graph

A bar graph displays categorical data using either
horizontal or vertical bars on a graph. The height
or length of each bar indicates the value for

that category.

Examples
Profits from Bake Sale
20
18
16
14
a 12
= 10
]
a 8
6 -
4 -
- - -
0
Day 1 Day 2 Day 3
Day
Profits from Bake Sale
[ [ [ ]
Day 1
| [ [ [
gs‘ Day 2
\
Day 3
\

0 2 4 6 8 1012 14 16 18 20
Profit ($)

MATH GLOSSARY

bar model

A bar model uses rectangular bars to represent
known and unknown quantities.

Example

You can use a bar model to solve the equation
x + 10 = 15.

The top bar can be split
into two bars, x and 10.
When this split happens
in the bottom bar, with
one bar containing 10, it
shows that x is the same
15 as 5,sox =5.

X 10

x + 10

base

The base of a power is the factor that is
multiplied repeatedly in the power.
Examples

22=2.2.2=8 8°=1

! !

base base

benchmark fractions

Benchmark fractions are common fractions you
can use to estimate the value of fractions.
Example

The numbers O, % and 1 are some
benchmark fractions.

<~

0

NIl ———

benchmark percents

A benchmark percent is a percent that is 1
commonly used, such as 1%, 5%, 10%, 25%, 335%,
50%, and 100%.
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box plot

A box-and-whisker plot, or just box plot, is a
graph that displays the five-number summary
of a data set: the median, the upper and lower
quartiles (Q1 and Q3), and the minimum and
maximum values.

Example
— [
3:0 3:5 4:0 4:5 5:0 5:5 6:0 6:5 7:0 7:5 8IO
Data: 32, 35, 35, 53, 55, 60, 60, 61, 61, 74, 74
Minimum = 32

Q1 =35
Median = 60
Q3 =61
Maximum = 74

categorical data

Categorical data, or qualitative data, are data for
which each piece of data fits into exactly one of
several different groups or categories.

Examples
Animals: lions, tigers, bears, etc.

Colors: blue, green, red, etc.

check

A check is a written order to a bank to pay
a specific amount of money to a person or
company out of your checking account.

Example
$3 By Avenue 0123
Dallas, TX 75201 01-2345/6789
(214) 555-4567 DATE 5/22/20
PAY TO THE
OmEROrJody’s Harley Shop | $ |271.46
4
Two /lunﬂ/}’fﬁ{ c/even ﬂnﬂ/ /700 DOLLARS
Bank of Texas
2065 Eagle Drive
Austin, Texas 73344
ror__helmet Al Jebra
120123456785 01234567890123° 0123
1 1 1 1 1 1

' T T
Bank Routing Bank Account Check
Number Number Number

IV

checking account

A checking account allows customers to safely
store money in the bank and write checks.

circle graph

A circle graph, often called a pie chart, displays
categorical data using sectors, or “wedges,”
of a circle.

Example

Favorite Ways to Travel

clusters

Clusters are areas of the graph where data are
grouped close together.

Example
Number of Pets
X
X
X X X
X X X X X
0 1 2 3 4 5 6 7

f !

There are clusters of data from O to 1 and from
3to 4.

coefficient

A number that is multiplied by a variable in an
algebraic expression is called a coefficient.

Examples
14x %(g) w+ 2.5
coefficient The coefficient is 1 even

though it is not shown.
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common factor

A common factor is a number that is a factor of
two or more numbers.

Example

Factors of 60: 1, 2, 3,4, 5, 6, 10, 12, 15, 20, 30, 60
Factorsof 24: 1,2, 3,4, 6, 8,12, 24

Common factors of 60 and 24: 1, 2, 3, 4, 6, and 12

commutative property of multiplication

The commutative property of multiplication
states that for any numbers a and b, the product
a-b is equal to the product b-a.

Examples
1. 2_2 1
29=,23 5°3°3°5
.3 S £7 o e —— R —
— 27 2 2
87 + 60 15 15
87

complex fraction

A complex fraction is a fraction that has a
fraction in either the numerator, the denominator,
or both the numerator and denominator.

Examples

37 1

41 4 .

35 and 5 are all complex fractions.
3

composite solid

A composite solid is made up of more than one
geometric solid.

Example

(€8 MATH GLOSSARY

continuous data

When quantitative data are a measurement of
something and can have values that are between
two counting numbers, the data are called
continuous data.

convert

To convert a measurement means to change it to
an equivalent measurement in different units.
Example

To convert 36 inches to feet, you can multiply:

36n. (130) = 13"

= 3ft

credit card

A card that allows a person to borrow a certain
amount of money and pay the borrowed money
back at a later time is a credit card.

credit history

Credit history includes a record of all loans, credit
card debt, late payments, etc.

credit report

A credit report is a detailed listing of an
individual's credit history.

credit score

A credit score is a number used by lenders to
rate how likely it is that a person will repay
their debts.
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cube

A cube is a polyhedron that has congruent
squares as faces.

Example

data

Data are categories, numbers, or observations
gathered in response to a statistical question.
Examples

Favorite foods of sixth graders
Heights of different animals at the zoo

debit

A debit occurs when money is taken out of
the account automatically through the use of a
debit card.

debit card

A debit card is a card that allows a bank's
customer to pay for goods using money from
their account.

density property

The density property states that between
any two rational numbers, there is another
rational number.

dependent quantity

The dependent quantity is the quantity that
depends on another in a problem situation.

Example

Max just got a new hybrid car that averages 51
miles to the gallon. How far does the car travel
on 15 gallons of fuel?
_miles.
gallon
The dependent quantity is the total miles
traveled. The number of miles traveled depends
on the gallons of fuel.

number of gallons - = miles traveled

dependent variable

The variable that represents the dependent
quantity is called the dependent variable.
Example

Max just got a new hybrid car that averages 51
miles to the gallon. How far does the car travel
on 15 gallons of fuel?

miles .
number of gallons - gallon — miles traveled

The dependent quantity is the total miles
traveled. Since t represents total miles traveled in
the equation, t is the dependent variable.

deposit

A deposit is money put into the account. Deposits
may come in the form of cash, checks, or transfers.

discrete data

Discrete data can only take on specific, individual
values. Common examples of discrete data
include the number of students in a class or
shoe sizes.
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distribution

The overall shape of a graph is called the
distribution of data. A distribution is the way in
which the data are spread out.

distributive property
The distributive property states that for any
numbers a, b, and ¢, alb + ¢) = ab + ac.
Example
42 +15)=4-2+4-15
=8+ 60
= 68

division property of equality

The division property of equality states that
when you divide equal values a and b by the same
value c and ¢ # 0O, the quotients are equal.

Example
12=12and 12 +7=12+7

Ifazbandc#o,then%z%

dot plot

A dot plot (sometimes called a line plot) is a data
display that shows discrete data on a number line
with dots, Xs, or other symbols.

Example
Number of Pets
X <+——plot
X X
X X
X X X X
0 1 2 3 4 5

MATH GLOSSARY

double bar graph

A double bar graph is used when each category
contains two different data sets. The bars may be
vertical or horizontal.

Example
Fruit Sold
60
0 Saturday

50 [ Sunday
£ 40
o
230
Y0

10

Apples Peaches Oranges Bananas

Fruit

double number line

A double number line is a model that is made up
of two number lines used together to represent
the ratio between two quantities.

Example

0 250 5.00 7.50

Cost ($)

Number
of corn
muffins 0 3 6 9

edge

An edge is the intersection of two faces of a
three-dimensional figure.

Example

~—edge

T ET

\

~—edge

ellipsis

An ellipsis is a set of three periods used to
represent infinity in a number set.
Example

{..=2,-1,0,1,2,.}

T T

ellipsis ellipsis
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equation

An equation is a mathematical sentence that uses
an equals sign to show that two quantities are the
same as one another.

Examples
y=2x+4
6=3+3
2(8) =26 — 10
1. 4-8_4
4°' 7T 4714

equivalent expressions

Two algebraic expressions are equivalent
expressions if, when any values are substituted
for variables, the results are equal.

Example

(x+10)+ (6x—5 =7x+5
12+7 =14+ 5
19 = 19

equivalent fractions

Fractions that represent the same part-to-whole
relationship are equivalent fractions.

equivalent ratios

Equivalent ratios are ratios that represent the
same part-to-part or part-to-whole relationship.

evaluate an algebraic expression

To evaluate an algebraic expression means to
determine the value of the expression for a given
value of each variable.

Example

3 _
Evaluate the expression = 4x+(2° —y)
forx=25,y=8,andp = 2.
e First replace the variables with

4(25)+ (2°—8
numbers: %
e Then calculate the value of the expression:
10+0_10_ ¢
2 2

evaluate a numeric expression

To evaluate a numeric expression means to
rewrite the expression as a single numeric value.

Example
19 -4-3
19 — 12
7

experiment (statistics)

An experiment is one method of collecting data
in which a researcher imposes a condition and
observes the results.

Example

A researcher conducts an experiment to
investigate if 6th-graders perform better on an
assessment if they read a textbook or watch

a video about the material. The researcher
randomly assigns half the students to read the
text and half the students to watch the video. All
students would be given the same assessment,
and the scores of the students in the two groups
would be compared.

exponent

The exponent of the power is the number of
times the base is used as a factor.
Examples

26=2-2-2

exponent
8=8-8-8-8

exponent

face

A face is one of the polygons that makes up
a polyhedron.

Example

face

MATH GLOSSARY HeRV/



frequency

A frequency is the number of times an item or
number occurs in a data set.

Number
Rolled Tally Frequency
2 ml 7

The number 2 was rolled 7 times, so its frequency
was 7.

frequency table

A table used to organize data according to how many
times a data value occurs is called a frequency table.

Example

geometric solid

A geometric solid is a bounded three-dimensional
geometric figure.

Example

1
1
[}
1
1
1
1
)————— e ——
4

4
/.

grant

A grant is money awarded to a person from the
government or school to help pay tuition.

graph of an inequality

The graph of an inequality in one variable is the

Number of Roller Coasters at set of all points on a number line that make the
Major Theme Parks inequality true.
Example
Number of Roller Coasters Frequency (f) S G G T
-5 4 3 -2 -1 0 1 2 3 4 5
7-9 6 x=3
10-12 4 greatest common factor (GCF)
The greatest common factor, or GCF, is the
13-15 7 largest factor two or more numbers have
in common.
16-18 2 Example
Factors of 16: 1, 2, 4, 8, 16
G Factors of 12: 1,2, 3,4, 6, 12
gaps Common factors: 1, 2, 4
Gaps are areas of the graph where there are no data. Greatest common factor: 4
Example
Number of Pets
X
X
X X X
X X X X X
0 1 2 3 4 5 6 7

! f

There are gaps between 1 and 3 and between
4 and 7.

[ef:l MATH GLOSSARY
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histogram

A histogram is a graphical way to display
quantitative or numerical data using vertical bars.
The width of a bar represents an interval of data
and is often referred to as a bin. The height of
the bar indicates the frequency, or the number of
data values included in any given bin.

Example

Scores on Test

65 75 85 95
Test Score

|
identity property of addition

The identity property of addition states that the
sum of any number and O is the number.

Examples

_ 3 _3
6+0=6 s +t0=7
52+0=5 0125+0=0.125

identity property of multiplication

The identity property of multiplication states that
the product of any number and 1 is the number.

Examples

_ 3.4_3
6-1=6 3-1=3
52.1="5? 0.125(1) = 0.125
independent quantity

The independent quantity is the quantity the
dependent quantity depends on.

Example

Max just got a new hybrid car that averages 51
miles to the gallon. How far does the car travel
on 15 gallons of fuel?

miles
gallon

number of gallons - = miles traveled

The independent quantity is the number of
gallons. The other quantity (miles traveled) is
dependent upon this quantity.

independent variable

The variable that represents the independent
quantity is called the independent variable.
Example

Max just got a new hybrid car that averages 51
miles to the gallon. How far does the car travel
on 15 gallons of fuel?

miles _ .
number of gallons - gallon — miles traveled
g -m=t

The independent quantity is the number of
gallons. Since g represents the number of gallons
in the equation, g is the independent variable.

inequality

An inequality is any mathematical sentence that
has an inequality symbol.

Examples

8>2 a=b 6051>6009 2x+4=16

infinity

Infinity, represented by the symbol «, means a
quantity with no end or bound.

Example
Negative infinity Positive infinity
el
1T 1T 17T 1T 11
5-4-3-2-10 1

[ee]

| 1 | |
T 1T 1
2 3 45

integers

Integers are the set of whole numbers with
their opposites.

Example

The set of integers can be represented as
{..-3,-2,-1,0,1,2,3,..}

MATH GLOSSARY e’



interest

Interest is an additional charge for borrowing
money, usually a percentage of the
amount borrowed.

interest rate

The interest rate is the percentage of the balance
on the credit card that is added to the cost of
the purchase.

interquartile range (IQR)

The interquartile range, abbreviated IQR, is the
difference between the third quartile, Q3, and
the first quartile, Q1. The IQR indicates the range
of the middle 50 percent of the data.

Example
35=Q1 Q3 =61
IQR =61-35=26
A
o— —e

inverse operations

Inverse operations are pairs of operations that
reverse the effects of each other.

Examples

Addition and subtraction are inverse operations:
351 + 25 — 25 = 351.

Multiplication and division are inverse operations:

351 -25 + 25 = 351.

key

A key explains how each data set is represented
by a color or a pattern in the graph.

(€0l MATH GLOSSARY

kite

A kite is a quadrilateral with two pairs of
consecutive congruent sides where opposite
sides are not congruent.

Example

B
1 3cm

cm

A C
1T cm 3 em

D

L

least common multiple (LCM)

The least common multiple, or LCM, is the
smallest multiple (other than zero) that two or
more numbers have in common.

Example

Multiples of 60: 60, 120, 180, 240, 300, 360,
420, 480. ..

Multiples of 24: 24, 48, 72, 96, 120, 144, 168,
192, 216, 240. ..

Some common multiples of 60 and 24: 120,
240...

Least common multiple of 60 and 24: 120

like terms

In an algebraic expression, like terms are two or
more terms that have the same variable raised to
the same power.

Examples

like terms
4x+3p+x+2=5x+3p+ 2
like terms

24a° + 2a — 9a* = 13ad* + 2a

no like terms
m+m?—x + x°
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linear relationship

When a set of points graphed on a coordinate plane
forms a straight line, a linear relationship exists.
Example

The points graphed show a linear relationship.

Number of Views
y  of Stephanie’s Website
A

400
350

2 300
Q

2200

8

® 150
100
50

1 2 3 4 5 6 7 8
Time (hr)

literal equation

A literal equation is an equation in which the
variables represent specific measures.

Examples

A=lw A=2bh d=rt

M
master's degree

A master's degree is a one- or two-year degree
beyond an undergraduate degree.

mean

The mean is the arithmetic average of the
numbers in a data set.

Example
Number of Pets
X
X
X X X
X X X X
0 1 2 3 4 5
Mean:o+o+1+1+91+1+3+3+5
_15_ ,2
—9—13pets

IV

measure of center

A measure of center tells you how the data values
are clustered, or where the “center” of a graph of
the data is located.

Examples

Mean, median, and mode are each a measure of
center for data.

measure of variation

A measure of variation describes the spread of
data values.

Example

Range is a measure of variation for data.

median

The median is the middle number in a data set
when the values are placed in order from least to
greatest or greatest to least.

Example

Number of Pets

Y

o+ x

mode

The mode is the value or values that occur most
frequently in a data set.

Example
Number of Pets
X
X
X X X
X X X X
0 1 2 3 4 5

0,0,1,1,1,1,3,3,5
The mode of the data is 1.
MATH GLOSSARY Negk!



multiple

A multiple is the product of a given whole
number and another whole number.

Example
Multiples of 10:
10 20 30 40 50 ...

[ A I T

10-1 10-2 10-3 10-4 10-5..

multiplication property of equality

The multiplication property of equality states
that if two values a and b are equal, when you
multiply each by the same value c, the products
are equal.

Example
12 =12 and 12(7) = 12(7)
If a = b, then ac = bc.

multiplicative inverse

The multiplicative inverse of a number % is the
number 2, where a and b are nonzero numbers.
The product of any nonzero number and its
multiplicative inverse is 1.

Examples

iolicative i 3..7.3.7_21_
The multiplicative inverse of7 is3:5 3 =57 = 1
The multiplicative inverse of 5 is %: % . % = g: 1

multiplicative reasoning

Multiplicative reasoning focuses on the use of
multiplication and division.

Example

Vicki is 40 years old, and Ben is 10 years old.
Vicki is 4 times as old as Ben. In 5 years, Vicki
will be 3 times as old as Ben.

This is multiplicative reasoning.

(el MATH GLOSSARY

negative numbers

The values to the left of zero on a number line are
called negative numbers.

Example

l l
5 4 3 2 -1 0 1 2 3 4 5

_

>
S

—~—
negative numbers

numeric expression

A numeric expression is a mathematical phrase
that contains numbers and operations.
Example

5-4-9

o

observational study

An observational study is one method of
collecting data in which a researcher collects data
by observing the variable of interest.

Example

A researcher is interested in whether or not

more men or women prefer a certain store. The
researcher observes the number of men and
women who visit the store over a number of hours
and compares the values of the two groups.

one-step equation

A one-step equation is an equation that can be
solved using only one operation.
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order of operations

The order of operations is a set of rules that
ensures the same result every time an expression
is evaluated.

Example
44 + (6 — 5) — 2-75 + 5!  Parentheses
44+1—-2-75+ 5! Exponents

44 +1—-2-75+5 Multiplication and
Division

44 +1 - 150+ 5 (from left to right)

44 +1 - 30 Addition and
Subtraction
45 I 30 (from left to right)
15
outliers

Outliers are data values that lie a large distance
from the other data in a graph. Outliers usually
accompany gaps in data.

Example
Number of Pets
X
X
X X X
X X X X X <
~— : : : : : : +—>The value
0 1 2 3 4 5 6 7 7isan
outlier.
overdraft

An overdraft occurs when money is withdrawn
from a bank account and the balance goes below
zero. Most banks will charge a fee every time
this happens.

IV

parallelogram

A parallelogram is a four-sided figure with two
pairs of parallel sides and opposite sides that are
equal in length.

Examples

In parallelogram ABCD, opposite sides AB and CD
are parallel and equal in length; opposite sides AD
and BC are parallel and equal in length.

In parallelogram EFGH, opposite sides EF and GH
are parallel and equal in length; opposite sides FG
and EH are parallel and equal in length.

P S H G

peaks

Peaks are values on a graph that contain more
data points than the values on either side of it.

Example
Number of Pets
X
X
X X X X
X X X X
0 1 2 3 4 5

T

The value 1 is a peak.

percent

A percent is a part-to-whole ratio where the
whole is equal to 100. Percent is another name
for hundredths. The percent symbol “%” means
“per 100,” or “out of 100.”
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percent bar graph

A percent bar graph shows a single bar that
represents 100%, with sections that represent
the frequency of each category. You can display a
percent bar graph horizontally or vertically.

Example
Less than Between Between

Between 20-39 hours More than 80 hours 20hours  40-50 hours S0

I N | N | N | N | N | N |
I T T T T T T T
0% 10%

| N | N | N N |
T T T T T T T T T T T T 1
20% 30% 40% 50% 60% 70% 80% 90% 100%

perfect cube

A perfect cube is the cube of an integer.
Example
64 is a perfectcube: 4 -4 -4 = 64

perfect square

A perfect square is the square of an integer.
Examples

9 is a perfect square:3-3 =9

25 is a perfect square: 5-5 = 25

polyhedron

A polyhedron is a three-dimensional solid figure
that has polygons as faces.

Example

A cube is a polyhedron. It has six square faces.

population

A population is an entire set of items from which
data are collected.

Example

If you wanted to determine the average height
of the students at your school, the number of
students at the school would be the population.

e’y MATH GLOSSARY

post-secondary education

Post-secondary education refers to education
beyond high school.

power

To represent repeated multiplication, use a
power. A power has two elements: the base and
the exponent.

Example

2 « €xponent
base —» &

power

private school

Colleges and universities are either public or
private. A private school does not receive funding
from the state. They raise funds from tuition

and donations.

properties of inequalities

The properties of inequalities allow you to solve
inequalities involving any numbers.

Examples

e addition property of inequalities
Ifa<b,thena+c<b +ec.
Ifa>b,thena+c>b +c.

e subtraction property of inequalities
Ifa<b,thena—-c<b—-c
Ifa>b,thena—c>b —c.

e multiplication property of inequalities
Ifa<b,thena-c<b-c forc>0.
Ifa>b,thena-c>b-c, forc>0.

Ifa<b,thena-c>b-c, forc <O.
Ifa>b,thena:-c<b-c, forc<O.

e division property of inequalities
If a < b, then 2 <2 for ¢ > 0.
If a > b,then%>%forc > 0.
Ifa < b,then%>%forc < 0.
If a > b,then%<%forc < 0.

proportion

A proportion is an equation that states that two
ratios are equal.

Example
1_45

2 9
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public school

Colleges and universities are either public or
private. A public school receives funding from the
state government to offset the costs of running
the university. The tuition to public universities

is generally much less than the tuition to

private schools.

Q

quadrants

The x- and y-axes divide the coordinate plane into
four regions called quadrants. These quadrants
are numbered with Roman numerals from one

(I) to four (IV), starting in the upper right-hand
quadrant and moving counterclockwise.

Example

YA

A
Y

i (\

quantitative data

Quantitative data, or numerical data, are data
for which each piece of data can be placed on a
numerical scale and compared.

Examples
The zoo has 4 lions, 3 tigers, and 6 bears.

In 2006, Los Angeles had a population of about
3,849,378. In the same year, Atlanta had a
population of about 429,500.

quartiles

Quartiles are a set of values that describe
variation in a data set. When data in a set are
arranged in order, quartiles are the numbers that
split data into quarters (or fourths).

Example

first quartile (Q1)  third quartile (Q3)
Data: 32, 35, 35, 53, 55, 60, 60, 61, 61, 74, 74

second quartile/median (Q2)
R

range
The range is the difference between the
maximum and minimum values of a data set.
Example

Number of Pets
X

X
X
f

Y

<
€

X
X
X
f
1

0
0,0,1,1,1,
5-0=5
The range of the data is 5.

2
1

rate

A rate is a comparison by division between two
guantities that have different units.

Example

The speed of 60 miles in two hours is a rate:
60mi _ 30 mi

2h 1h
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ratio

A ratio is a multiplicative comparison between
two quantities that may contain the same or
different units.

Examples
The ratio of stars to circles is %, or 3:2, or 3to 2.

The ratio of circles to stars is % or 2:3,or 2 to 3.

rational numbers

Rational numbers are the set of numbers that can
be written as %, where a and b are integers and
b # 0.

Examples

1 2
_47 29 3’
rational numbers.

0.67, and % are examples of

reciprocal

The reciprocal of a number is also known as
the multiplicative inverse of the number. (See
multiplicative inverse.)

Examples
. 3:.7.3.7_21_
The reciprocal of7 S35 53=51 = 1
; 1.5 1 _5_
The reciprocal of 5 is 51 575" 1

relative frequency table

A relative frequency table displays the ratio or
percent of occurrences within a category to the
total of the category.

Example
Test Scores for Mr. Watson's Math Test
Test Score | Frequency Relative Frequency
61-70 4 75~ 0.143 = 14.3%
71-80 7 75 = 0.25 = 25%
81-90 9 o5 = 0321 = 321%
91-100 8 o ~0.286 = 28.6%

relatively prime

Two numbers that do not have any common
factors other than 1 are called relatively prime.
Example

Positive whole number pairs that have a
difference of 1 (4 and 5, 10 and 11, 15 and 16) are
always relatively prime.

reflexive property of equality

The reflexive property of equality says that when
both sides of an equation look exactly the same,
their values are equal.

Examples
7=7
a=a

(€R sl MATH GLOSSARY

repeating decimal

A repeating decimal is a decimal in which a digit,
or a group of digits, repeat(s) infinitely. Repeating
decimals are rational numbers.

Examples

1_ 7 _

5 =0.111.. 47 =0.58333..
2—72 = 3.142857142857...
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right rectangular prism

A right rectangular prism is a polyhedron
with three pairs of congruent and parallel
rectangular faces.

Example

sample
A sample is a selection from a population.
Example

If you wanted to determine the average height
of the students in your school, you could choose
a certain number of students and measure their
heights. The heights of the students in this group
would be your sample.

scale factor

The scale factor is the factor that you multiply or
divide both parts of a ratio by to scale up or scale
down to an equivalent ratio.

scaling down

Scaling down means to divide both parts of
the ratio by the same factor greater than 1, or
multiply both parts of the ratio by the same
factor less than 1.

Example

i

[eN[)
()
w N[

scaling up

Scaling up means to multiply both parts of a ratio
by the same factor greater than 1.

Example
-3

N

1_3

276
N
-3

scholarship

A scholarship is money awarded to a person from
the college or private institution to help a student
pay for school. Scholarships may be academic,
athletic, based on financial need, or awarded from
private organizations for a variety of reasons.

skewed left distribution

In a skewed left distribution of data, the peak of
the data is to the right side of the graph. There
are only a few data points to the left side of

the graph.

Example

skewed right distribution

In a skewed right distribution of data, the peak of
the data is to the left side of the graph. There are
only a few data points to the right side of

the graph.

Example
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solution

A solution to an equation is any value for a
variable that makes the equation true.
Example

The solution to the equation 2x + 4 = 8 isx = 2.

solution set of the inequality

The set of all points that make an inequality true
is the solution set of the inequality.

Examples

x<7

The solution set for x = 7 is all the numbers
greater than or equal to 7.

solve an inequality

To solve an inequality means to determine the
values of the variable that make the inequality
true.

Example
2x+4 =16
2x =12
x=6

Any value for x that is greater than or equal to 6
will make the inequality true.

stacked bar graph

A stacked bar graph is a graph that stacks the
frequencies of two different groups for a given
category on top of one another so that you can
compare the parts to the whole.

Example
Sports Preferences of 7th and 8th Grade Students
35
0 7th grade
@ 30
% @ 8th grade
$ 25
2
» 20
9
315
€10
=)
Z5
0
Soccer Basketball Track Volleyball

Sports

(el MATH GLOSSARY

statement

A statement is a summary of the account
balance. A statement includes every transaction
that occurred throughout the month including
deposits, withdrawals, debits, and transfers.

statistical process

The statistical process has four components:

e Formulating a statistical question

e Collecting appropriate data

e Analyzing the data graphically and numerically
e |Interpreting the results of the analysis

statistical question

A statistical question is a question that
anticipates an answer based on data that vary.

Example

“What sport is the most popular in your school?”
is a statistical question because it anticipates that
the answers will vary since not everyone at your
school is likely to have the same favorite sport.

“How many students are in Chess Club?” is NOT
a statistical question because there is only one
answer to the question.

QIO



IV

stem-and-leaf plot

A stem-and-leaf plot is a graphical method used
to represent ordered numerical data. Once

the data are ordered, the stem and leaves are
determined. Typically, the stem is all the digits
in a number except the rightmost digit, which is
the leaf.

Example

Books Read in
Mr. Brown’s Class

0| 3,6
11015

2

3199

4 (0,00

Key:1|10=10

strip diagram

A strip diagram illustrates number relationships
by using rectangles to represent ratio parts.

Example

A bakery sells packs of muffins in the ratio of

3 blueberry muffins : 2 pumpkin muffins :

1 bran muffin. The strip diagram represents the
ratio of each type of muffin.

Blueberry | | | |

[

subtraction property of equality

The subtraction property of equality states that
when you subtract the same value ¢ from equal
values a and b, the differences are equal.

Examples
12=12and12-7=12 -7
Ifa=b,thena—c=b —c.

survey

A survey is one method of collecting data in
which people are asked one or more questions.
Example

A restaurant may ask its customers to complete a
survey with the following question:

On a scale of 1-10, with 1 meaning “poor” and 10
meaning “excellent,” how would you rate the food
you ate?

010203040506 07 0809 010

symmetric distribution

In a symmetric distribution of data, the left and
right halves of the graph are mirror images of
each other. The peak is in the middle because
there are many data values in the center.

Example

student loan

A student loan is money borrowed in order to pay

for college or trade school.
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symmetric property of equality

The symmetric property of equality states that if
a=b,thenb = a.

Example

x = 3is the same as 3 = x.

term

A term of an algebraic expression is a number,
variable, or product of numbers and variables.

Example
The expression has four terms.

3y+5xy+%x+6

N

terms

transfer

A transfer occurs when money is moved from
one account to another.

trapezoid

A trapezoid is a quadrilateral with two bases
that are parallel to each other, often labeled
b, and b,.

Example

Quadrilateral ABCD is a trapezoid. Side BC is
parallel to side AD.

B b4 C

b,

terminating decimal

A terminating decimal has a finite number of
digits, meaning that after a finite number of
decimal places, all following decimal places have
a value of 0. Terminating decimals are rational
numbers.

Examples
9 _ 15 _ 193 _
15=09 5 =1.875 57 =12.0625

(evl)] MATH GLOSSARY

Triangle Inequality theorem

The Triangle Inequality theorem states that the
sum of the lengths of any two sides of a triangle
is greater than the length of the third side.

Triangle Sum theorem

The Triangle Sum theorem states that the sum
of the measures of the interior angles of a
triangle is 180°.

tuition

Tuition is the fee paid in order to receive
instruction at a school.

U

undergraduate degree

An undergraduate degree is a four-year degree
from a college or university.
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unit cube

A unit cube is a cube in which its sides are all
1 unit long.

unit fraction

A unit fraction is a fraction that has a numerator of

1 and a denominator that is a positive integer.

unit rate

A unit rate is a comparison of two different
measurements in which the numerator or
denominator has a value of one unit.

Example

The speed 60 miles in 2 hours can be written as a
unit rate:
60mi _ 30 mi
2h 1h -
The unit rate is 30 miles per hour.

unit rate of change
The unit rate of change describes the amount the

dependent variable changes for every unit the
independent variable changes.

\'

variability

In statistics, variability means that the value of
the attribute being studied can change from one
person or thing to another.

variable

A variable is a letter or symbol that is used to
represent a number.

Examples
3x =81 4 2

variables

vertex

A vertex of a polyhedron is a point at which three
or more of its edges meet.

Example

B)<—vertex

vertex — (&

vocational school

A vocational school is a school in which
students are taught the skills needed to perform
a particular job.

volume

Volume is the amount of space occupied by an
object. Volume is measured in cubic units.

w

withdrawal

A withdrawal occurs when money is taken out of
an account, usually from a check, online payment,
or Automated Teller Machine (ATM).

work-study program

A work-study program is a plan set up by the
college that allows a student to work while in
school to earn money.
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zero pair

A positive counter and a negative counter together
make a zero pair, since the total value of the pair is
zero.

Example

@+ =0

zero property of multiplication

The zero property of multiplication states that the
product of any number and O is O.

Examples
6-0=0 2.0=0
52.0=0 0.125(0)0 = 0

(etv¥l MATH GLOSSARY
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