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Module 3 Overview
Moving Beyond Positive Quantities

  Why is this Module named 
Moving Beyond Positive 
Quantities?

This module extends students’ 
understanding of number to negative 
rational numbers. Students reason about the 
order and absolute value of rational numbers 
and about the locations of ordered pairs in 
all four quadrants of the coordinate plane. 
They develop the conceptual understanding 
and procedural fluency of operating on 
(adding, subtracting, multiplying and 
dividing) signed numbers. Analyzing the 
entire system of rational numbers allows 
students to approach problem solving 
with more robust, flexible, abstract, and 
generalizable mental representations of 
mathematical situations.

The activities within the module make use 
of movement to provide students with 
opportunities to physically model negative 
and positive integers on a number line and 
in the four quadrants. Students use physical 
motion, number line models, and two-color 

counters to develop an understanding 
of the rules for operating with positive 
and negative integers. Only then do they 
generalize their rules to all positive and 
negative integers.

In this module, particular emphasis should 
be placed on working with negative rational 
numbers in fraction form. This allows 
students to maintain their conceptual 
focus from the earlier work on ratio and 
proportional reasoning and to practice their 
fluency in operating with rational numbers. 
Mathematically and in the real world,  
non-integer numbers are much more common 
than integers, and this fact is reflected 
throughout the problems in this module.

  What is the mathematics 
of Moving Beyond Positive 
Quantities?

This module contains three topics: Signed 
Numbers and The Four Quadrants, 
Operating with Integers, and Operating 
with Rational Numbers.

“In the past, students often learned the ‘rules of signs’... without much understanding. [This 
may be why] some secondary and college students still have difficulty working with negative 
numbers. … Students generally perform better on problems posed in the context of a story 
(debts and assets, scores and forfeits) or through movement on a number line than on the 
same problems presented solely as formal equations.” (Adding It Up, pp. 245–246)
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Signed Numbers and the Four Quadrants 
extends students’ knowledge of number 
systems to include all rational numbers. 
Students use a number line to reason about 
negative numbers and absolute value. 
Students have previously ordered positive 
numbers on a number line, learning that 
numbers to the right are greater in value. 
They discover that this rule remains true 
when working with the entire set of rational 
numbers, even though absolute values 
may not be greater. Students also formally 
classify numbers as natural numbers, whole 
numbers, integers, and rational numbers. 

Students build on their knowledge of 
first-quadrant graphs and reflections to 
construct the four-quadrant graph. They 
begin exploring distance on the coordinate 
plane, in real-world and mathematical 
problems, including those involving 
geometric shapes. 

Operating with Integers focuses on using 
and connecting physical representations 
to develop number sense and algorithms. 
Throughout this topic students are 
expected to make conjectures, explain 
connections between representations 
and algorithms, make generalizations and 
then practice algorithms. Students use 
physical representations to model addition, 

subtraction, multiplication and division of 
integers. They relate additive inverses and 
zero pairs and they develop rules for adding 
and subtracting integers, then practice with 
those rules to develop fluency. Students 
also use fact families to develop rules for the 
signs of products and quotients of integers.

Students use two models in this second 
topic — number lines and two-color 
counters—to develop their understanding 
of operating with signed numbers. Integers 
involve two primary concepts: magnitude 
and direction. The length of the number 
lines and the number of counters model 
the magnitude while the different colors or 
directions model the direction. Students 
should make these connections as they 
work with each representation. 

The final topic, Operating with Rational 
Numbers provides the opportunity for 
students to practice all the knowledge 
and skills they have learned in the first two 
topics of this module as they operate with 
the full set of rational numbers. As students 
practice computing with rational numbers 
to solve real-world and mathematical 
problems, including computing percent 
error, they revisit number properties as ways 
to decompose and compose numbers to 
ease calculations.
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  How is Moving Beyond 
Positive Quantities connected 
to prior learning?

This module builds on the elementary school 
standards of plotting and ordering positive 
rational numbers on a number line and of 
plotting and interpreting ordered pairs in the 
first quadrant of a coordinate plane. Students 
also use their knowledge of symmetry and 
reflection to construct the number line and 
coordinate plane; they use their knowledge 
of geometric shapes to engage in problem 
solving with geometric shapes on the 
coordinate plane. This module also draws on 
students’ fluency with adding, subtracting, 
multiplying, and dividing whole numbers, 
decimals, and fractions developed in grade 
K through 6 in order to develop rules for 
operating with the full set of rational numbers.

  When will students use 
knowledge from Moving 
Beyond Positive Quantities in 
future learning?

This module develops students’ 
understanding of the numbers with which 

they will operate in the next few years 
of their mathematical journey. Students 
first use physical representations to 
build a strong foundation for conceptual 
development of operating with integers. 
Next, students move to developing rules 
for operating with integers that they can 
apply to operating with the full set of 
rational numbers. Students continue to 
build fluency in operating with rational 
numbers throughout middle school and 
high school mathematics.

As students encounter problems, they 
will be expected to determine if all four 
quadrants are necessary to represent a 
situation or if a subset is sufficient. The 
reasoning built in this module provides the 
foundation for such decisions. In future 
grades, students will build onto the number 
system, adding the irrational, real, and 
complex systems. They will also use the 
geometric figures plotted on the coordinate 
plane to conjecture about and prove 
geometric and algebraic theorems in high 
school mathematics.

AccG6_M03_Module Overview.indd   3 7/27/21   2:56 PM



TOPIC 1: Signed Numbers and the Four Quadrants   •   1

Texas Accelerated Grade 6: Module 3, Topic 1 Pacing Guide
*1 Day Pacing = 45 min. Session

Module 3: Moving Beyond Positive Quantities
Topic 1: Signed Numbers and the Four Quadrants

Lesson # Lesson Title Lesson Subtitle Highlights TEKS Pacing*

ELPS: 1.A, 1.C, 1.D, 1.E, 1.G, 2.C, 2.D, 2.G, 2.H, 2.I, 3.A, 3.B, 3.C, 3.D, 3.F, 4.A, 4.B, 4.C, 4.D, 4.G, 4.K, 5.C, 5.D, 5.E

1 Human 
Number Line

Introduction 
to Negative 
Numbers

Students extend their knowledge of number to the 
negatives by building on prior knowledge of ordering 
positive rational numbers and plotting them on a 
number line. Students learn that opposite on a number 
line means to reflect over the origin. They also learn 
that the negative sign is used as notation for opposites. 
Students explain the meaning of 0, positive numbers, 
and negative numbers in a variety of contexts.

6.2C 
6.2D

2

2 Magnificent 
Magnitude

Absolute Value Students formalize the idea that opposites are the same 
distance from zero and call this distance the absolute 
value of a number. Students continually revisit the 
meaning of absolute value, focusing on distance from 
0. Students evaluate absolute value statements and 
compare numbers using absolute values. Students solve 
problems using absolute value statements.

6.2B 2
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Lesson # Lesson Title Lesson Subtitle Highlights TEKS Pacing*

3 What’s in a 
Name?

Rational Number 
System

Students formally classify numbers as rational numbers 
and understand that all numbers they have studied so 
far are subsets of the rational numbers. Students sort 
and classify numbers. They investigate the density of 
rational numbers by locating rational numbers between 
other rational numbers.

6.2A
6.2C
7.2A

1

4 Four Is Better 
Than One

Extending the 
Coordinate Plane

Students build from working with rational numbers 
on a number line to rational numbers on a coordinate 
plane. They identify the four quadrants, identify points, 
and make generalizations about points located in given 
quadrants. Students determine distances between two 
points that have a common coordinate.

6.11A 3

5 It’s a Bird, It’s 
a Plane... It’s 
a Polygon on 
the Plane!

Graphing 
Geometric 
Figures

Students apply their knowledge of plotting ordered 
pairs in all four quadrants to graphing and solving 
problems with geometric figures on the coordinate 
plane. Students begin with plotting and determining 
perimeters and area of polygons. At the end of the 
lesson, students engage in problem solving with 
coordinates in multiple quadrants to help design a 
playground.

6.11A 2

End of Topic Assessment 1
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Carnegie Learning Family Guide Accelerated Grade 6

Module 3: Moving Beyond Positive Quantities
TOPIC 1: SIGNED NUMBERS AND 
THE FOUR QUADRANTS
In this topic, students are formally 
introduced to negative numbers. Students 
begin by reflecting the positive numbers 
across zero to build the rational number 
line. They develop an understanding 
of the relationship between opposites 
and distance on a number line, leading 
to the concept of absolute value. Now 
that students understand negative 
numbers, they represent relationships 
among sets of natural numbers, whole 
numbers, integers and rational numbers 
using a visual  representation. They order 
sets of rational numbers arising from 
mathematical and real-world contexts. 
Then students use reflections of the 
first quadrant and their knowledge of 
the rational number line to build their 
own four quadrant coordinate plane. 
After developing a strong foundation for 
plotting points and determining distances 
on the coordinate plane, students analyze 
and solve problems involving geometric 
shapes on the coordinate plane.

Where have we been?
Prior to this course, students positioned 
whole numbers, fractions, and decimals 
on number lines and operated with these 
numbers using number lines as references. 
They also represented real-world and 
mathematical problems in the first quad-
rant of a coordinate plane and interpreted 
the coordinate values of points. This topic 
will build off of that foundation as they 
build the full rational number line and the 
four quadrant coordinate plane with the 
formal introduction of negative numbers.

Where are we going?
The foundation provided in this topic will 
enable students to develop strategies for 
operating with signed numbers in the next 
topic. This topic provides students with 
an introduction to the entire real number 
coordinate plane which they will continue 
to use throughout this course and future 
courses to represent relationships and 
interpret meanings of points, lines and 
other graph elements.

Using a Number Line to Visualize Opposites

Each positive integer has an opposite, 
negative integer, and vice versa. The negative 
sign reflects a number across 0 on the number 
line. For example, the opposite of 3 is 23.  
Furthermore, the opposite of an opposite is the 
original number, e.g.,  2(23) 5 3 .

TOPIC 1: Family Guide   •   1

–6

Negative infinity Positive infinity

Opposites

Opposites

–5 –4 –3 –2 –1 0 1 2 3 4 5 6
–∞ ∞
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Myth: Cramming for a test is just as good as 
spaced practice for long-term retention.

Everyone has been there. You have a big test tomorrow, but you’ve been so busy that 
you haven’t had time to study. So you had to learn it all in one night. You may have received a  
decent grade on the test. However, did you remember the material a week, month, or a year later?

The honest answer is, “probably not.” That’s because long-term memory is designed to retain 
useful information. How does your brain know if a memory is “useful” or not? One way is the 
frequency in which you encounter a piece of information. If you see something only once (like 
during cramming), then your brain doesn’t deem those memories as important. However, if you 
sporadically come across the same information over time, then it’s probably important. To  
optimize retention, encourage your student to periodically study the same information over  
expanding intervals of time.

#mathmythbusted

Talking Points
You can further support your student’s 
learning by resisting the urge, as long as 
possible, to get to the answer in a problem 
that your student is working on. Students 
are encountering negative numbers 
 formally for the first time in this topic. They 
will need time and space to struggle with 
all the implications of working with this 
expanded number system. Practice asking 
good questions when your student is stuck.

Questions to Ask
•  Let’s think about this. What are all the 

things you know?
•  What do you need to find out?
•  How can you model this problem?

Key Terms 
opposites

Opposite numbers are reflections of each 
other across 0 on the number line.

negative numbers

The values to the left of zero on the  
number line are called negative numbers 
and are labeled with a negative sign.

absolute value

The absolute value of a number is its  
distance from zero on a number line.

quadrants

The four regions on the coordinate plane 
are called quadrants. They are numbered 
with Roman numerals from one to four 
(I, II, III, IV) starting in the upper right-hand 
quadrant and moving counterclockwise.

2   •   TOPIC 1: Signed Numbers and the Four Quadrants

Math Myth Busted
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How is XXX organized?

hello   How is Signed Numbers 
and the Four Quadrants 
organized? 

In this topic, students are formally 
introduced to and explore the entire 
system of rational numbers, including 
negative rational numbers. This topic is 
designed to enable students to see this 
topic as an extension of prior learning 
about number systems. 

Students begin by reflecting the positive 
number line across zero to build the entire 
rational number line. They focus on the 
meaning assigned to positive and negative 
rational numbers, with particular focus 
on the meaning of zero in real-world and 
mathematical situations. Students develop 
an understanding of the relationship 
between opposites and distance on a 
number line, leading to the concept of 
absolute value. They use absolute value to 
determine distances between positive and 
negative rational numbers in real-world 
situations. Students classify numbers into 
their respective number systems and explore 
the density of the rational number set.

Students then use reflections of the first  
quadrant and their knowledge of the 
rational number line to build their own four 
quadrant coordinate plane. They look for 
patterns in the signs of the ordered pairs in 
each quadrant and for ordered pairs that lie 

Signed Numbers and the  
Four Quadrants
Topic 1 Overview 

Click here to view
TEKS and ELPS

along the vertical and horizontal axes. After 
developing a strong foundation for plotting 
points and determining distances on the 
coordinate plane, students analyze and 
solve problems involving geometric shapes 
on the coordinate plane.

  What is the entry point for 
students?

Prior to this course, students positioned 
counting numbers, fractions, and decimals 
on number lines and operated with these 
numbers using number lines as references. 
The opening activities in this topic draw on 
this prior knowledge of number lines and 
numbers’ positions relative to each other. 
Students then use hands-on materials to 
reflect the positive number line across 0, 
creating the full rational number line. Both 
horizontal and vertical number lines are used 
throughout this topic to provide students 
with a visual reference, to deepen their 
understanding of number relationships, and 
to visualize absolute value, magnitude, and 
relative positioning of numbers.

In elementary school, students represented 
real-world and mathematical problems in 
the first quadrant of a coordinate plane and 
interpreted the coordinate values of points. 
They will build off of this foundation along 
with the knowledge developed in this topic 
with negative numbers to construct the 
four-quadrant coordinate plane. 
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How does a student
demonstrate understanding?

  How does a student 
demonstrate understanding?

Students will demonstrate understanding of 
the standards in this topic if they can:
• Identify a rational number and its opposite.
• Use rational numbers to represent 

quantities in real-world situations.
• Identify and position a rational number on 

a vertical or horizontal number line.
• Identify and recognize numbers with 

opposite signs as numbers on opposite 
sides of 0 on a number line.

• Classify whole numbers, integers, 
and rational numbers using a visual 
representation to describe relationships 
between sets of numbers.

• Order rational numbers on a number line.
• Order a set of rational numbers arising 

from real-world contexts.
• Define the absolute value of a rational 

number as its distance from 0 on a 
number line.

• Interpret absolute value as magnitude for  
a positive or negative quantity in a  
real-world situation.

• Identify the absolute values of  
rational numbers.

• Identify in which quadrant a point 
is located based on the signs of the 
numbers in its ordered pair.

• Plot points in all four quadrants of the 
coordinate plane using ordered pairs of 
rational numbers.

• Calculate the distances between two 
points with the same first coordinate 

or the same second coordinate using 
absolute value.

  Why is Signed Numbers 
and the Four Quadrants 
important?

This topic provides students with a 
comprehensive view of the number system 
with which they will primarily operate in the 
next few years of their mathematical journey. 
The focus in this topic is on understanding 
and positioning rational numbers. The 
foundation provided in this topic will enable 
students to develop strategies for operating 
with signed numbers in the next topic.

To contrast with rational numbers, students 
will learn about irrational numbers such as p 
later in this course and in the next course. As 
students move into high school mathematics, 
they will broaden their knowledge of number 
systems to include complex numbers, 
including imaginary numbers. Developing 
a formal understanding of nesting number 
systems will prepare students to study 
additional number systems.

Students will continue using the ideas from 
this topic throughout the remainder of the 
course. Just as they reflected the number 
line to include negative values, in this topic 
students will reflect the first quadrant of a 
coordinate plane to create the four-quadrant 
coordinate plane. They will explore the 
coordinate plane in ways similar to their 

AccG6_M03_T01_Topic Overview.indd   2 7/27/21   6:56 PM



exploration of negative numbers on the 
number line. Students will also use absolute 
values to solve problems on a coordinate 
plane. Throughout their mathematical 
journey, students will represent quantitative 
relationships on the coordinate plane and 
interpret the meanings of points, lines, and 
other graph elements.

How do the activities in XXX promote 
student expertise in the 

mathematical practice standards?

  How do the activities in 
Signed Numbers and the Four 
Quadrants promote student 
expertise in the mathematical 
process standards?

All Carnegie Learning topics are written with 
the goal of creating mathematical thinkers 
who are active participants in class discourse, 
so elements of the mathematical process 
standards should be evident in all lessons. 
Students are expected to make sense of 
problems and work towards solutions, reason 
using concrete and abstract ideas, and 
communicate their thinking while providing a 
critical ear to the thinking of others.

This topic focuses on reasoning 
quantitatively and abstractly, considering 
the meaning of numbers in and out of 
context, and understanding how numbers 
relate to each other. The focus is on 
reasoning rather than on computation. 
The lessons in the topic highlight the 
importance of reasoning about numbers, 
generalizing meanings, and being precise 

in ordering and describing numbers as 
members of nested number systems.

This topic highlights the connections 
between the rational number line and the 
coordinate plane. Students are expected to 
see the structural similarities between the 
two representations. They are also expected 
to discern patterns and conjecture about 
the signs of pairs of coordinates in each 
quadrant. Throughout the topic, students 
should contextualize and decontextualize as 
they solve real-world problems, representing 
the scenarios on the coordinate plane and 
interpreting the meanings of points on graphs. 
As students engage in problem-solving, they 
extend to modeling real-world situations 
with mathematics, analyzing the tools used 
for solving problems, and reasoning about 
representations in terms of their contexts.

Materials Needed

• Masking tape 
• Blank paper
• Markers 
• String
• Scissors
• Push pins or tape
• Number classification bullseye (larger 

version of what is included in text)
• Patty paper
• Index cards
• Graph paper
• Colored pencils

TOPIC 1: Signed Numbers and the Four Quadrants   •   3
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Concrete and Visual Representations Used

Number Lines with Positive and Negative Rational Numbers

Number Classification Bullseye

140
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–0.5 –0.48 –0.46 –0.44 –0.42 –0.4

Natural

Whole

Integers

Rational

0 1–1 2–2 3–3 4–4 5–5 6–6

Positive infinityNegative infinity

Opposites
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Natural numbers are a subset of whole numbers.
Whole numbers are a subset of integers.
Integers are a subset of rational numbers.

Four-Quadrant Coordinate Plane
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 Learning Together
ELPS:  1.A, 1.C, 1.D, 1.E, 1.G, 2.C, 2.D, 2.G, 2.H, 2.I, 3.A, 3.B, 3.C, 3.D, 3.F, 4.A, 4.B, 4.C, 4.D, 4.G, 4.K, 
5.C, 5.D, 5.E

Lesson Lesson Name TEKS Days Highlights

1 Human  
Number Line: 

Introduction to 
Negative Numbers

6.2C
6.2D

2 Students extend their knowledge of numbers to the 
negatives by building on prior knowledge of ordering 
positive rational numbers and plotting them on a 
number line. Students learn that an opposite on a 
number line means to reflect over the origin. They 
also learn that the negative sign is used as notation for 
opposites. Students explain the meaning of 0, positive 
numbers, and negative numbers in a variety of contexts.

2 Magnificent 
Magnitude:

Absolute Value

6.2B 2 Students formalize the idea that opposites are the same 
distance from zero and call this distance the absolute 
value of a number. Students continually revisit the 
meaning of absolute value, focusing on distance from 
0. Students evaluate absolute value statements and 
compare numbers using absolute values. Students solve 
problems using absolute value statements.

3 What's in a Name?:

Rational Number 
System

6.2A
6.2C
7.2A

1 Students formally classify numbers as rational numbers 
and understand that all numbers they have studied so 
far are subsets of the rational numbers. Students sort 
and classify numbers. They investigate the density of 
rational numbers by locating rational numbers between 
other rational numbers.

4 Four Is Better  
Than One:

Extending the 
Coordinate Plane

6.11A 3 Students build from working with rational numbers 
on a number line to rational numbers on a coordinate 
plane. They identify the four quadrants, identify points, 
and make generalizations about points located in given 
quadrants. Students determine distances between two 
points that have a common coordinate.

5 It’s a Bird, It’s a 
Plane…It’s a Polygon 
on the Plane!

Graphing Geometric 
Figures

6.11A 2 Students apply their knowledge of plotting ordered 
pairs in all four quadrants to graphing and solving 
problems with geometric figures on the coordinate 
plane. Students begin with plotting and determining 
perimeters and area of polygons. At the end of the 
lesson, students engage in problem solving with 
coordinates in multiple quadrants to help design 
a playground.

TOPIC 1: Signed Numbers and the Four Quadrants   •   5

Concrete and Visual Representations Used

Number Lines with Positive and Negative Rational Numbers

Number Classification Bullseye
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Suggested Topic Plan
*1 Day Pacing 5 45 min. Session

Day 1 Day 2 Day 3 Day 4 Day 5

TEKS: 6.2C, 6.2D

LESSON 1
Human Number 
Line
GETTING STARTED

ACTIVITY 1

ACTIVITY 2

ACTIVITY 3

LESSON 1 continued
ACTIVITY 4

ACTIVITY 5

TALK THE TALK

TEKS: 6.2B

LESSON 2
Magnificent 
Magniture
GETTING STARTED

ACTIVITY 1

ACTIVITY 2

LESSON 2 continued
ACTIVITY 3

TALK THE TALK

TEKS: 6.2A, 6.2C

LESSON 3
What’s in a Name?
GETTING STARTED

ACTIVITY 1

ACTIVITY 2

ACTIVITY 3

TALK THE TALK

Day 6 Day 7 Day 8 Day 9 Day 10

TEKS: 6.11A

LESSON 4
Four Is Better  
Than One
GETTING STARTED

ACTIVITY 1

LESSON 4 continued
ACTIVITY 2

ACTIVITY 3

LESSON 4 continued
ACTIVITY 4

TALK THE TALK

TEKS: 6.11A

LESSON 5
It’s a Bird, It’s 
a Plane...It’s a 
Polygon on the 
Plane!
GETTING STARTED

ACTIVITY 1

ACTIVITY 2

LESSON 5 continued
ACTIVITY 3

ACTIVITY 4

TALK THE TALK

Day 11

END OF TOPIC  
ASSESSMENT

Assessment
There is one assessment aligned to this topic: End of Topic Assessment.

6   •   TOPIC 1: Topic Overview
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Signed Numbers and 
the Four Quadrants 
Summary
KEY TERMS
• negative numbers
• infinity
• absolute value
• integers

• ellipsis
• rational numbers
• Density Property
• quadrants

–6

Negative infinity Positive infinity

–5 –4 –3 –2 –1 0 1 2 3 4 5 6
–∞ ∞

A number line can be created by reflecting the positive numbers across zero. The values to the 
left of zero on the number line are called negative numbers and are labeled with a negative 
sign. You can write a positive number with a positive sign or without any sign. For example, 
positive 5 can be written as 15 or 5.

The positive values extend to positive infinity, and the negative numbers extend to negative 
infinity. Infinity, represented by the symbol ∞, means a quantity with no end or bound.

LESSON 

1 Human Number Line
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140
130
120
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100
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0
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–20
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–40
–50
–60
–70
–80

ºF

Opposite numbers are reflections of each other across 0 on the number line.

•  The opposite of a positive number is a  corresponding negative number.
•  The opposite of a negative number is a corresponding positive number.

Attaching a negative sign to a number means reflecting that number across zero on the  
number line. The number 0 is the only number that doesn’t have an opposite.

For example, the numbers 6   1 __ 2   , 213, 218.5, and their  opposites are plotted on the number line.

–20 –15

–18.5 –13

–10 –5 0 5 10 15 20

18.513–61
2 61

2

Number lines can also be vertical, like a thermometer or a measure of elevation.

You can use a thermometer to plot temperatures and to compare and order 
temperatures. In vertical number lines like this one, the greater the value, the 
higher up on the number line. 

For example, compare 40 degrees to 260 degrees. By plotting each 
 temperature on the thermometer, you can see that 40 degrees is above 
260  degrees. Therefore  40 . 260 .

You can compare different types of numbers by plotting the numbers on a  
number line.

For example, the numbers, 26   2 __ 3   , 10.5, 225, 17, and 0 have been plotted on the 
number line. Use the number line to order the values from least to greatest.

–30 –25

–25 0 10.5

–20 –15 –10 –5 0 5 10 15 20 25 30

17–62
3

From the number line you can determine that 225 has the least value because it is the  
farthest to the left and 17 has the greatest value because it is farthest to the right.  
The numbers ordered from least to greatest are 225, 26   2 __ 3   , 0, 10.5, and 17.

AccG6_M03_T01_Topic_Summary.indd   2 15/12/20   8:52 PM



TOPIC 1: SUMMARY   •   3

The magnitude, or absolute value, of a number is its distance from zero on a number line.  
The symbol for absolute value is | |. The expression |n| is read as “the absolute value of a  
number n.” Because distance cannot be negative, the absolute value of a number is always 
positive or 0.

  |9| = 9 , because 9 is 9 units from 0 on a number line.
  |–3.8| = 3.8 , because –3.8 is 3.8 units from 0 on a number line.

Absolute values are used in real-world applications when you are interested in only the  
number and not in the sign of the number. You also use absolute value statements to describe 
how numbers compare with other numbers.

Situation Absolute Value  Statement Numeric   
Example

The temperature went from 55oF to 5oF. The temperature fell by 50oF. 250oF

The bank account balance went from 
$550 to $795.

The balance increased by $245. $245

A water level went from 10.3 feet to 
6.7 feet.

A water level fell by 3.6 feet. 23.6 feet

A water level less than 22   1 __ 2    miles 
below sea level.

More than 2   1 __ 2    miles below sea level. 23 miles

A temperature less than 25o F Colder than 5°F below 0 28oF

An account balance less than 2$100 A debt greater than $100 2$110

Absolute value equations can be used to calculate the distance between positive and negative 
numbers to solve real-world problems.

LESSON 

2 Magnificent Magnitude
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Integers are the set of whole numbers with their opposites. The integers can be represented by 
the set { . . . , 23, 22, 21, 0, 1, 2, 3, . . . }. The three periods before and after the numbers in the 
set are called an ellipsis, and they are used to represent infinity in a number set.

Rational numbers are the set of numbers that can be written as    a __ b    , where a and b are integers 
and b does not equal 0.

There are many ways you can classify numbers. Many of the classifications are subsets of 
other classifications. The diagram shows the different sets of numbers you have encountered in 
your mathematical experiences.

For example, the Top Notch company’s bank balances are shown. The table shown represents 
the first 10 weeks of operation. Overdrafts, which are a negative balance, are represented by 
amounts within parentheses. What was the gain or loss between Weeks 2 and 3?

Week 1 2 3 4 5 6 7 8 9 10

Balance $159.25 ($201.35) $231.57 ($456.45) ($156) ($12.05) $281.34 $175 $192.34 $213

At the end of Week 2, the company had a negative balance of $201.35 and at the end of Week 
3 it had a positive balance of $231.57. The company had a gain between these two weeks 
because it went from a lesser balance to a greater balance. The gain is equal to the sum of the 
absolute values of the two  balances. 

 |2$201.35| 1 |$231.57| 5 $201.35 1 $231.57 5 $432.92 

LESSON 

3 What’s In a Name?

AccG6_M03_T01_Topic_Summary.indd   4 15/12/20   8:52 PM



Natural numbers are a subset of whole numbers.

Whole numbers are a subset of  integers. 

Integers are a subset of rational  numbers.

The number 2 is a rational number, an integer, a 
whole number, and a natural number.

The number 0 is a rational number, an integer, and a 
whole number.

The number 211 is a rational number and an integer.

The numbers 12.5 and 2   3 __ 4    are both rational numbers.

Rational

Integers

Whole

Natural

The Density Property states that between any two rational numbers there is another 
 rational number. 

For example, consider the rational numbers 20.42 and 20.43 and the number line shown. The  
number represented by point A is another rational number that falls between 20.42 and 20.43 
such that 20.43 < A < 20.42. Point A could represent the value 20.425.

The property is not true for natural numbers, whole numbers, or integers. For  example, there 
is no integer between 225 and 226. There is no whole number or natural number between 12 
and 13.

–0.5 –0.48–0.49 –0.47 –0.46 –0.45 –0.43 –0.41–0.44 –0.42

A

–0.4

TOPIC 1: SUMMARY   •   5
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The Cartesian coordinate plane is formed by two perpendicular number lines that intersect 
at the zeros, or the origin. The intersecting number lines divide the plane into four regions, 
called quadrants. 

The quadrants are numbered with Roman numerals from one 
to four (I, II, III, IV) starting in the upper right-hand quadrant and 
 moving counterclockwise.

To plot an ordered pair on the coordinate plane, begin at the origin 
(0, 0), and first move the distance along the x-axis given by the x-value 
of the ordered pair. Move right for a positive value and move left for a 
negative value. Then, move the distance along the y-axis given by the 
y-value of the ordered pair. Move up for a positive value and move 
down for a negative value.

The table shows the signs of the coordinates for ordered pairs in each quadrant.

For example, the following points are plotted on the 
 coordinate plane:

A (24, 1)
B (21, 0)
C (26, 25)
D (2, 23)
E (0, 3)
F (5, 3)

LESSON 

4 Four Is Better Than One
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420–4

–4

–6
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y

III

III IV

6

2

4

6

–2–4
–2

–4

20 4–6

–6

x

y

A
B

E F

D

C

Quadrant II
(2, 1)

Quadrant I
(1, 1)

Quadrant III
(2, 2)

Quadrant IV
(1, 2)
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Reflecting a point on the coordinate plane across the x-axis results in a new point with the 
same x-value and the opposite y-value as the original point.

For example, reflecting point A (8, 4) across the x-axis gives point A’ (8, 24). Reflecting point B 
(−5, −9) across the x-axis gives point B‘ (25, 9).

Reflecting a point on the coordinate plane across the y-axis results in a new point with the  
opposite x-value and the same y-value as the original point.

For example, reflecting point C (3, 22) across the y-axis gives point A’ (23, 22). Reflecting 
point D (21, 0) across the y-axis gives point B’ (1, 0).

You can use absolute value to determine distances on the coordinate plane.

For example, the distance from point P to point Q is  
 |3| 1 |23| 5 3 1 3 5 6 units .

The distance from point P to point S is  
 |26| 1 |6| 5 6 1 6 5 12 units .

The distance from point R to point S is  
 |6| 2 |3| 5 6 2 3 5 3 units .

The distance from point Q to point T is  
 |27| 2 |23| 5 7 2 3 5 4 units .

86

2

4

6

8

–2
–2

42–4

–4

–6

–6

–8

–8

P S

R

Q

T

x

y

0
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One advantage of the Cartesian coordinate plane is that it enables mathematicians to use 
 coordinates to analyze geometric figures.

For example, the points in the table have been graphed on the coordinate plane and 
 connected to form a polygon.

The polygon has opposite sides that are parallel and congruent, so it is a parallelogram. It also 
has four right angles, so it is a rectangle. The perimeter and area of the rectangle can be 
 calculated by first determining its length and width. The length of the rectangle is 5 units and 
the width of the rectangle is 4 units.

 Perimeter:  4 1 5 1 4 1 5 5 18 units Area:  5 3 4 5 20 square units 

There is often more than one way to complete a polygon 
on the coordinate plane when given a segment.

For example, on the coordinate plane, the line segment 
AB is graphed.

Plot and label points C and D to form a parallelogram 
with a height of 6 units.

x y

1 1

5 1

5 24

1 24 6

2

4

6

–2–4
–2

–4

2 4–6

–6

x

y

0
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It’s a Bird, It’s a Plane… It’s a Polygon  
on the Plane!
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y
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(–5, –4) (2, –4)

0
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Two different  examples 
of Parallelogram ABCD 
are shown. Each has 
a length of 7 units 
and height of 6 units, 
so they both have an 
area of 7 3 6 5 42 
square units.

The distance between two points on a coordinate plane can be calculated by using the  
coordinates of the two points.

For example, the design of a playground is laid out in a grid with a unit of 1 foot.  
The coordinates of the sand pit that will go under the swing set are located at  
(215, 7), (210, 7), (215, 21), and (210, 21). Determine the volume of the sand pit  
if the pit is 0.5 foot deep.

Plotting the coordinates of the sand pit on a coordinate plane shows that the shape of the 
sand pit is a rectangle. Use the coordinates to determine the distance between the points 
which will give you the length and width of the rectangle.

 Width:  |215| 2 |210| 5 15 2 10 5 5 feet 
 Length:  |7| 1 |21| 5 7 1 1 5 8 feet 

 Area:  8 3 5 5 40 square feet 
 Volume:  8 3 5 3 0.5 5 20 cubic feet 
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4

6

–2–4
–2

–4

2 4–6
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A B
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