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Instructional
Design
Aligning Teaching to Learning

We recognize the responsibility to provide
instruction that respects the research on how
students learn mathematics, and believe in a
continuous improvement model. This same
research shows that there are no shortcuts—
learning math requires mental effort. Our
materials are designed to provide students with
the appropriate tools to think deeply about
mathematics and fluently execute the procedures.

Instructional Design

Within each student lesson, questions,
instruction, and worked examples are
interleaved to engage students as
they develop their own mathematical
understanding. The lessons are structured to
provide students with various opportunities
to reason, to model, and to expand on
explanations about mathematical ideas.

Lessons Incorporate Questions
Designed to Achieve Learning Goals
Questions ask students to:
•
•
•
•
•
•

Look for patterns
Estimate
Predict
Describe
Determine
Represent

•
•
•
•
•
•

Compare and contrast
Calculate
Solve
Write a rule
Generalize
Explain your reasoning

The over-arching questioning strategy
throughout the text promotes analysis and
higher order thinking skills beyond simple
"yes" or "no" responses. By explaining
problem-solving steps or the rationale for a
solution, students will internalize the processes
and reasoning behind the mathematics.

12

Planning

Each chapter is written to accommodate a variety of learners. With every instructional decision you
make, keep in mind your mathematical objectives for the chapter and the course. Connecting to the
Three Big Ideas of the Carnegie Learning High School courses, plan each lesson by thinking about
how you will create access for your particular group of students, maintain access and pace throughout
the lesson, and assess their understanding along the way.

Engage and Motivate:
Create Access
• What accommodations will
you need to make for your
student population?
• How will you use the warm
up and lesson opener?
• How will you access
and connect students’
prior knowledge to the
mathematical concepts of
this lesson?
• How will you group
students?

Promote Deep Conceptual
Understanding and Depth of
Knowledge:
Maintain Access

Aligning Teaching
to Learning

• Which problem(s) or parts
of problems will accomplish
your mathematical goals?
• How will you orchestrate
opportunities for student-tostudent discourse?

The High School teacher
materials help educators
align teaching to learning
by providing students with
opportunities to deepen their
mathematical understanding.
Support is provided to help
teachers think deeply and
simplify lesson planning.

Formative Assessment:
Assess Student Knowledge
• How will students demonstrate
their understanding?
• How will you summarize the
mathematical concepts of the
lesson?
• How will you use the
assignments, skills practice,
and Cognitive Tutor Software?
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Worktexts
The Carnegie Learning worktext materials encourage active engagement
and deep understanding of mathematics. The collaborative classroom
model inspires students to learn with and from each other and is flexible to
accommodate the needs of all students.
The Primary Goal of Our Worktexts Is to Get Students to Think!

Problem-Based Lessons focus on how students think, learn, and apply new knowledge in
mathematics. Embedded Differentiation throughout the lessons ensures all students are making
connections and developing a deep understanding of mathematics.

•
•
•
•

Consumable worktexts provide students with various opportunities to reason, model, and
explain mathematical ideas in order to develop their own mathematical understanding.
Additional materials allow students to practice what they've learned and further develop
their skills.
Real-world scenarios help students see how math is relevant in their daily lives.
Models, manipulatives, and multiple representations are utilized to provide students
with opportunities to develop strategies and reasoning that serve as the foundation for
learning more abstract math.

Use the intersect feature to answer each question .

Worktexts Available in Print
and Digital Formats!

4. How many additional U .S . dollars did Jorge exchange if he has a total of:
a. £725 .35?

b. £1699 .73?

2

5. How can you verify that each solution is correct?

6. What are the advantages and limitations of the intersect feature?

7. Do you think you could use each of the graphing calculator strategies discussed in this
lesson with any function, not just linear functions?

Problem 5

Graphing Calculator Practice

1. f(x) 5 14 .95x 1 31 .6
a. f(3 .5)

b. f(16 .37)

© 2012 Carnegie Learning

Use a graphing calculator to evaluate each function . Explain the strategy you used .

c. f(50 .1)

98
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100% Alignment to
Math Content Standards

1.2

A Sort of Sorts

Our interactive lessons were written to
address the current math content standards
and are driven by the Standards for
Mathematical Practice.

Analyzing and Sorting graphs

LeARnIng goALS
In this lesson, you will:

• Review and analyze graphs .
• Determine similarities and differences
•
•

among various graphs .
Sort graphs by their similarities and rationalize
the differences between the groups of graphs .
Use the Vertical Line Test to determine if the graph
of a relation is a function .

Key TeRMS
•
•
•
•
•
•
•

relation
domain
range
function
Vertical Line Test
discrete graph
continuous graph

Standards for
Mathematical Practice

Students apply mathematics to scenarios
arising in everyday life, society, and the
workplace.

A

re you getting the urge to start driving? Chances are that you’ll be studying for
your driving test before you know it. But how much will driving cost you? For all
states in the U.S., auto insurance is a must before any driving can take place. For
most teens and their families, this more than likely means an increase in auto
insurance costs.

© 2012 Carnegie Learning

So how do insurance companies determine how much you will pay? The fact of the
matter is that auto insurance companies sort drivers into different groups to
determine their costs. For example, they sort drivers by gender, age, marital status,
and driving experience. The type of car is also a factor. A sports vehicle or a luxury car
is generally more expensive to insure than an economical car or a family sedan. Even
the color of a car can affect the cost to insure it!
Do you think it is good business practice to group drivers to determine auto insurance
costs? Or do you feel that each individual should be reviewed solely on the merit of
the driver based on driving record? Do you think auto insurance companies factor in
where a driver lives when computing insurance costs?

17

8043_Ch01.indd 17

11/04/12 9:51 AM

Carnegie Learning High School Courses:
Common Core Courses
•
•
•
•

Algebra I
Geometry
Algebra II
Integrated Math I–III

Common Core Georgia Performance Standards Courses
•
•
•

Coordinate Algebra
Analytic Geometry
Advanced Algebra

Texas Math Series Courses
•
•
•

Algebra I
Geometry
Algebra II

Other State Editions available!
Visit www.carnegielearning.com/worktexts for the complete course listing.
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Worktext Problem Types

Our materials were designed to teach students that math is relevant because it provides a common
and useful language for discussing and solving complex problems in everyday life. For this reason, our
worktext lessons include a variety of problem types for students.
These instructional features include lesson openers, worked examples, pre-written student methods, error
analysis, sorting activities, etc., which support students in developing a rich understanding of mathematical
ideas.

Peer Analysis

Worked Examples

Thumbs Up, Thumbs Down

Many students need a model to know how
to engage effectively with worked examples.
Students need to be able to question
their understanding, make connections
with the steps, and ultimately self-explain
(the progression of the steps and the final
outcome).

These problems help students make
inferences about correct responses. Research
shows that providing only positive examples
will not eliminate some of the things students
may think, and therefore negative examples
are included as well.

Who’s Correct?

Students will determine what is correct and
what is incorrect, and then explain their
reasoning. These types of problems will help
students analyze their own work for errors
and correctness.

5. Would you consider any of the three lines you just graphed to be a line that “best fits”
the three points? If yes, explain your reasoning . If no, describe where the line of best fit
should be drawn .

9
One method to determine the line of best fit, or linear regression line, is the method of least
squares . A least squares regression line is the line of best fit that minimizes the squares
of the distances of the points from the line .

?

For a least squares regression line, ensure the line is written in the form y 5 ax 1 b .
To calculate a and b, use the equations:

Keep in
mind that this
only represents a
portion of the entire
data set.

Wow! That
looks like a pretty
complex formula. But I bet
if I look at each part
separately, it won’t be
so difficult.

nSxy 2 (Sx)(Sy)
a 5 ______________
nSx2 2 (Sx)2
(Sy)(Sx2) 2 (Sx)(Sxy)
b 5 __________________
nSx2 2 (Sx)2

where x represents all x-values from the data set,
y represents all y-values from the data set, and
n represents the number of coordinate pairs in the data set .

9

Let’s use this formula to determine the least squares regression line using
these points:

14. Is the least squares regression line you determined in Question 3 a good fit for this data
set? Explain your reasoning .

(23, 23), (1, 2), and (3, 4)
Calculate the values of each part of the equation separately . Then put it
all together .

Problem 2

Attendance matters

© 2012 Carnegie Learning

Over the last semester, Mr . Finch kept track of the number of student absences . Now that the
semester is over, he wants to see if there is a linear relationship between the number of absences
and a student’s grade for the semester . The data he collected are given in the table .

Student

Number of Absences

Grade (percent)

James

0

95

Tiona

5

73

Mikala

3

84

Paul

1

92

Danasia

2

92

Erik

3

80

Rachael

10

65

Cheyanne

0

90

Chen

6

70

Javier

1

88
9.3
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Determine the number of
coordinate points in the
data set .

n53

Determine the sum of all
the x-values in the data set .

Sx 5 23 1 1 1 3 5 1

Determine the sum of all
the y-values in the data set .

Sy 5 23 1 2 1 4 5 3

© 2012 Carnegie Learning

13. Anita thinks the residual plot looks like it forms a
curve . She says that this means the data must be more
quadratic than linear . Is Anita correct? Why or why not?

Chapter 9 Correlation and Residuals
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Models

Organizing Concepts

Models

Talk the Talk

Real-world contexts confirm concrete
examples of mathematics. The scenarios
in the lessons help students recognize and
understand that the quantitative relationships
seen in the real world are no different than
the quantitative relationships in mathematics.

Manipulatives

Manipulatives are used throughout the
curricula to foster a conceptual understanding
of mathematical concepts. These activities
provide students with opportunities to
develop strategies and reasoning that will
serve as the foundation for learning more
abstract mathematics.

In Talk the Talk, open-ended questions
require students to summarize and generalize
their mathematical understandings and key
concepts.

Matching, Sorting, and Exploring

Students will experience various handson activities that match or sort verbal
descriptions, tables, and graphs. These
activities help develop skills recognizing and
categorizing patterns in mathematics.

Graphic Organizers

Students will use graphic organizers to
create their own representations of key
mathematical concepts.

Using Technology
Talk the Talk

Step-by-step instructions provide students
with opportunities to understand how to use
graphing calculators.

1. Explain how you can use each to help determine if a linear model is an appropriate fit
for a data set .
a. Shape of scatter plot

9

b. Correlation coefficient

c. Residual plot

You can use a graphing calculator to plot residuals .

2. Why is it important to use more than one measure to determine if a linear model is a
good fit for a data set?

You can use a graphing calculator to show how
the actual values of a data set differ from the
values predicted by a linear regression.
Step 1: Enter the data values, press STAT, select

standard Form

CALC, and then select 4:LinReg(ax+b). Scroll

9

down to Store RegEQ: Press VARS, select

Factored Form

Equation: f(x) 5 22x2 1 6x 1 20

Equation:

Y-VARS at the top, and then press 1 two

Identify
key
3. Do you think determining
thethe
best
fit features
for a data set is more important for interpolation
from factored
form:
or extrapolation? Explain
your reasoning .

Identify the key features
from standard form:

times. Then select Calculate.
Step 2: Press STAT and then 1. Then press the right
arrow key until you get to L6. Press the up
arrow key and then the right arrow key.

 parabola opens up/down

 location of vertex

 location of vertex

© 2012 Carnegie Learning

Step 3: If the list of residuals is not already

 parabola opens up/down

displayed, press 2ND and then LIST. Select
7↓RESID. Press ENTER.
Step 4: Press 2ND, STAT PLOT, 1 to turn on the plot
and choose the type of display for the graph.
Press ZOOM and then 9 to show the data and

 zeros

 zeros

 y-intercept

 y-intercept

the line of best fit.

Graph of the Quadratic Function

You can also use a graphing calculator to graph a
residual plot.

Be prepared to share your solutions and methods .

Step 5: Press STAT and then 1. Copy the data from the

11

residuals list to L6. You can round the data
values if you wish.

9.4 Using Residual Plots

561

Step 6: Press 2ND, STAT PLOT, and then 1. Make sure
L1 is entered next to Xlist and L6 is entered
next to Ylist.
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Step 7: Press STAT, select CALC, and then select

Vertex Form

Select Calculate and then press ZOOM, 9 to
see the residual plot.

Equation:
© 2012 Carnegie Learning

to Xlist and L6 is entered next to Ylist.

© 2012 Carnegie Learning

2:2-Var Stats. Make sure L1 is entered next

Identify the key features from vertex form:

 parabola opens up/down
 location of vertex
 zeros
 y-intercept

558
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Complete Algebra I Student Worktext set:
Student Text Vol. 1 & 2, Student Assignments,
and Student Skills Practice

Student Worktext Materials
ü Student Text

Primary classroom resource that is a record of the students’ thinking, reasoning, and problem solving.
Student lessons interleave questions, instruction, and worked examples to engage students as they
develop their own mathematical understanding.

ü Student Assignments

Provide opportunities for students to practice and apply their understanding of the mathematical
objectives addressed in the corresponding student lessons.

ü Student Skills Practice

A supplemental resource that provides targeted practice of discrete skills linked to each student
lesson. Each worksheet contains two sections: vocabulary and problem sets.

ü Online Carnegie Learning Resource Center “Home Connection”

Provides digital editions of the Student Edition, Student Assignments, and Student Skills Practice for
viewing and printing, as well as additional resources for parents and caregivers to support students.

18 | Carnegie Learning High School Math Series

Student Text

The Carnegie Learning Student Text is a consumable,
write-in text that drives students to think about and
discuss math. This consumable book promotes active
learning and is given to each student at the beginning
of the year. The Student Text is updated annually to
reflect evolving standards, educator feedback, and
the latest instructional and learning research.

2.1

The Plane!
Modeling Linear Situations

LEarnInG GOaLS
In this lesson, you will:

• Complete tables and graphs, and write equations to
•
•
•
•

model linear situations .
Analyze multiple representations of linear relationships .
Identify units of measure associated with
linear relationships .
Determine solutions both graphically and algebraically .
Determine solutions to linear functions using
intersection points .

KEy TErMS
• first differences
• solution
• intersection point

Student-Centered Lessons provide opportunities for
students to discuss their ideas, work within groups,
and share solutions and methods with their class.

“L

adies and gentlemen, at this time we ask that all cell phones and pagers be
turned off for the duration of the flight. All other electronic devices must be
turned off until the aircraft reaches 10,000 feet. We will notify you when it is safe to
use such devices.”

•

Flight attendants routinely make announcements like this on airplanes shortly before
takeoff and landing. But what’s so special about 10,000 feet?
© 2012 Carnegie Learning

When a commercial airplane is at or below 10,000 feet, it is commonly known as a
“critical phase” of flight. This is because research has shown that most accidents
happen during this phase of the flight—either takeoff or landing. During critical
phases of flight, the pilots and crew members are not allowed to perform any duties
that are not absolutely essential to operating the airplane safely.

Learning Goals are clearly stated and
displayed at the start of each lesson so
students take ownership of their learning
objectives.
Key Terms are listed at the start of each
lesson and highlighted in the problems.
Definitions are provided in the Glossary in
written and visual format where applicable
to meet the needs of different learning styles
and to support ELLs.

•

And it is still not known how much interference cell phones cause to a plane’s
instruments. So, to play it safe, crews will ask you to turn them off.

73
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The Student Text provides opportunities for students to take notes and work problems directly in
each lesson. As students complete lessons, these books will provide a record of their understanding of
important rules, properties, and key mathematical concepts.

•

for Learning by Doing approach.
Structured Lessons provide students with
various opportunities to reason, model, and
explain mathematical ideas.
Characters are
embedded throughout
the text to remind
students to stop
2
and think in order to
promote productive
reflection.

Problem 1

GoodSportsBuys.com

GoodSportsBuys .com is an online store that offers discounts on sports equipment to high
school athletes . When customers buy items from the site, they must pay the cost of the
items as well as a shipping fee . At GoodSportsBuys .com, a shipping fee is added to each
order based on the total cost of all the items purchased . This table provides the shipping fee
categories for GoodSportsBuys .com .

2

Time (minutes)

Height (feet)

0

0

1

1800

2

3600

3

5400

Shipping Fee
$6 .50

More than $20 up to and including
$50

$9 .00

Between $50 and $75

$11 .00

From $75 up to, but not including,
$100

$12 .25

$100 or more

$13 .10

Let’s examine the table to determine the unit rate of change for this situation . One way to
determine the unit rate of change is to calculate first differences . Recall that first differences
are determined by calculating the difference between successive points .
7. Determine the first differences in the section of the table shown .

Total Cost of Items
$0 .01 up to and including $20

First Differences

12051

1. What is the least amount a customer can spend on items and pay $6 .50 for shipping?

22151
32251

8. What do you notice about the first differences in the table? Explain what this means .

2. What is the greatest amount a customer can spend on items and pay $6 .50 for shipping?

Another way to determine the unit rate of change is to calculate the rate of change between
any two ordered pairs and then write each rate with a denominator of 1 .
9. Calculate the rate of change between the points represented by the given ordered pairs
in the section of the table shown . Show your work .

These numbers
are not
consecutive. I wonder
if that is why I have
to use another
method.
a. (2 .5, 4500) and (3, 5400)

Time
(minutes)

Height
(feet)

2 .5

4500

3

5400

5

9000

3. What is the shipping fee if Sarah spends exactly $75 .00 on items? Explain your reasoning .

Remember, if
you have two
ordered pairs, the
rate of change is
the difference between
the output values
over the difference
between the input
values.

b. (3, 5400) and (5, 9000)

?

4. Harvey says he will spend $13 .10 on shipping fees if he spends exactly $100 on items .
Is he correct? Explain your reasoning .

© 2012 Carnegie Learning

•

Manipulatives, Visual Representations, and
Interactive See-It, Try-It Dynamic Lesson
Content are provided for students and support

© 2012 Carnegie Learning

•

c. (2 .5, 4500) and (5, 9000)

112
76

Chapter 2

Chapter 2 Graphs, Equations, and Inequalities

Graphs, Equations, and Inequalities
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Student Assignments

The Student Assignments, available online and as ancillary books in print format, provide opportunities
for students to practice and apply their understanding of the mathematical objectives addressed in the
corresponding student lesson. Student Assignments are aligned with each lesson of the Student Text.

•
•

Key Vocabulary, Skills, and Problem Solving that were taught in corresponding lesson are

reinforced in the Student Assignments.
Flexibility allows teachers to determine when to pair an assignment with a lesson when
additional practice is needed for students to master skills.

Lesson 2.1

Assignment

Name

Date

The Plane!
Modeling Linear Situations

2

The E & W Light Company charges their customers $0.14 per kilowatt-hour used. The E & W Company
sends the customers their bills monthly.
1. Use the scenario to complete the following questions.
a. Identify the independent and dependent quantities and their units for this problem situation.
Explain your reasoning.

b. Write the independent and dependent quantities and their units in the table. Then calculate the
total cost for each of the given kilowatt-hours used. In the last row of the table, write an
expression to represent the dependent quantity.
Independent
Quantity

Dependent
Quantity

Quantity
Units
0

© 2012 Carnegie Learning

1000
1200
1400
1600
1800
2000
Expression

x

Chapter 2
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Assignments
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Student Skills Practice

The Student Skills Practice, available online and as ancillary books in print format, provide targeted
practice of discrete skills aligned to each student lesson. Each Skills Practice Worksheet contains two
sections: vocabulary and problem sets.

•

The Vocabulary Section provides additional practice with the key terminology introduced or

developed within the lesson through a variety of tasks such as matching, fill-in-the-blank, and
identifying similarities and differences.
Problem Sets can be assigned as needed based on formative assessment. The solution for
the first question in each problem set is provided to help students complete the remaining
questions in the problem set.

Lesson 2.1

Skills Practice

Name

Date

The Plane!
Modeling Linear Situations

2

Vocabulary
Define each term in your own words.
1. first differences

2. solution

3. intersection point

Problem Set
Identify the independent and dependent quantities in each problem situation. Then write a function to
represent the problem situation.
1. Nathan is riding his scooter to school at a rate of 6 miles per hour.
The distance Nathan travels depends on the time. Distance, D, is the dependent quantity and
time, t, is the independent quantity.
D(t) 5 6t

© 2012 Carnegie Learning

•

2. Sophia is walking to the mall at a rate of 3 miles per hour.

3. Mario is stuffing envelopes with invitations to the school’s Spring Carnival. He stuffs 5 envelopes
each minute.

Chapter 2 Skills Practice
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Complete Algebra I Teacher Material set:
Teacher’s Implementation Guide Vol. 1 & 2 and
Teacher’s Resources and Assessments Vol. 1 & 2

Teacher Worktext Materials
ü Teacher’s Implementation Guide

A resource for planning, guiding, and facilitating student learning. Additional questions are provided
for the teacher to ask during the work-and-share phases of each student lesson. A lesson map
provides the necessary materials to implement the lesson.

ü Teacher’s Resources and Assessments

Contains assessments for each chapter, including a pre-test, post-test, mid-chapter test, end-ofchapter test, and standardized test practice. Answers to the student assignments, student skills
practice, and assessments are also provided.

ü Carnegie Learning Test Generator Powered by ExamView® Assessment Suite

This online test bank allows teachers to edit individual worktext items and construct customized tests
using content from assignments, skills practice, and assessment questions.

ü Online Carnegie Learning Resource Center

Provides digital editions of all student and teacher materials for viewing and printing. The Resource
Center is a dynamic community that provides instructors with a variety of features, such as online
professional development, administrative reports, shared instructor resources, and more. For more
information on the Resource Center, see page 28.

ü Online Carnegie Learning Home Connection

This resource helps support students and parents while using Carnegie Learning curricula away from
the classroom. Helpful tips are provided for getting started with the software as well as other guides
and walkthroughs. For more information on the Home Connection, see page 29.

ü Webinar Series and Online Professional Development

Connect with our select team of experts sharing new teaching and leadership strategies and current
educational trends. Visit www.carnegielearning.com/learning-solutions/professional-development
to learn more about how Carnegie Learning professional development can help educators achieve
teaching excellence.
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Teacher's Implementation Guide

The Teacher's Implementation Guide is designed to
fully support teaching course-specific math content
standards and the Standards for Mathematical
Practice. This valuable resource provides point-of-use
support that simplifies planning, understanding, and
teaching student-centered lessons. The Teacher's
Implementation Guide serves as the teacher's primary
resource for planning, guiding, and facilitating
student learning.

2.1

the Plane!
Modeling linear Situations

lEArning gOAlS

KEy tErMS
• first differences
• solution
• intersection point

In this lesson, you will:

• Complete tables and graphs, and write equations to
•
•
•
•

model linear situations.
Analyze multiple representations of linear relationships.
Identify units of measure associated with
linear relationships.
Determine solutions both graphically and algebraically.
Determine solutions to linear functions using
intersection points.

ESSEntiAl iDEAS
• Multiple representations such as tables,
•
•

Solve equations and inequalities in one
variable

graphs, and equations are used to model
linear situations.
Solutions to linear functions are determined
both graphically and algebraically.
Intersection points are used to determine
solutions to linear functions.

3. Solve linear equations and inequalities
in one variable, including equations with
coefficients represented by letters.

10. Understand that the graph of an equation
in two variables is the set of all its
solutions plotted in the coordinate
plane, often forming a curve (which could
be a line).

MAthEMAtiCS COMMOn COrE
StAnDArDS
A-REI Reasoning with Equations and
Inequalities

© 2012 Carnegie Learning

• A Lesson Map provides learning goals,

Represent and solve equations and
inequalities graphically

•

A-CED Creating Equations

Understand solving equations as a process
of reasoning and explain the reasoning

including essential ideas, key terms, and a
Common Core State Standards alignment.
Problem Summary provides an overview of the
mathematics in the problem.
Grouping Suggestions appear with each stage
of the lesson to help differentiate and modify
instruction.

Create equations that describe numbers or
relationships

1. Explain each step in solving a simple
equation as following from the equality of
numbers asserted at the previous step,
starting from the assumption that the
original equation has a solution. Construct
a viable argument to justify a solution
method.

•

1. Create equations and inequalities in one
variable and use them to solve problems
2. Create equations in two or more variables
to represent relationships between
quantities; graph equations on coordinate
axes with labels and scales.

73A

grouping
• Have students complete

Time (minutes)

First Differences

Is this situation linear in
nature?

•

76

Is the difference between
the output values placed
in the numerator or the
denominator of the rate of
change?

Chapter 2

3600

3

5400

5400 2 3600 5 1800

The first differences are all the same. They are all 1800. This means that the unit rate
of change is 1800 feet per minute.
Another for
way to
determine the unit
rate of change is to calculate the rate of change between
Check
Students’
Understanding
any two ordered pairs and then write each rate with a denominator of 1.

Roman
shovels
snow
for winter
workrepresented
and charges
$20
perordered
sidewalk.
9. Calculate
the rate
of change
between
the points
by the
given
pairs
in the section of the table shown. Show your work.

1. Identify the independent and dependent quantities in this problem situation.
The independent quantity
of sidewalks shoveled. The dependent quantity is the
Time is number
Height

2
a.

(minutes)
(feet)
These
numbers
money
Rowan makes.
are not
Remember, if
2.5
4500
consecutive. I wonder
you have two
if2.thatSuppose
is why I have
s represents3the number 5400
of sidewalks Roman shoveled and P(s) represents the profit
ordered pairs, the
to Roman
use anothermakes shoveling sidewalks.
rate of change is
method.
5
9000
the difference between
Complete a table of values to describe this situation.
the output values
over the difference
(2.5, 4500) and (3, 5400)
between the input
s
P(s)
5400 2 4500 5 ____
900 5 _____
1800
____________
values.
(dollars)
1
3 2 2.5 (sidewalks)
0.5

0
b. (3, 5400) and (5, 9000)
523

12

1

c. (2.5, 4500) and (5,29000)
2.5
3

4

20
40

9000 2 4500 5 _____
4500 5 _____
1800
____________
5 2 2.5

A Check for Understanding
question is provided at the
end of each lesson. These
questions help teachers
formatively assess students to
determine who have mastered
the concepts and who may
need additional instruction.

0

3600 5 _____
1800
9000 2 5400 5 _____
____________

calculate the unit rate of
change differently?
How is this second method
of calculating the unit rate
of change different than the
previous method? When
should you use it?

2

8. What do you notice about the first differences in the table? Explain what this means.

guiding Questions
for Share Phase,
Question 9
• When do you need to
•

1800 2 0 5 1800
3600 2 1800 5 1800

1

60
80

•

3. Doesthe
the input
table of
valuesplaced
describeina the
function?
Why oror
why
not?
Is the difference between
values
numerator
the
The
of values describes a function because there is exactly one y-value for each x-value.
denominator of the rate
oftable
change?

•
•

Why must the unit rate of change have 1 in the denominator?

4. Write an equation in function notation to represent this problem situation.

Is the rate of change inp(s)
this
situation constant?
5 20s
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•

1800

32251

If the input values are not
consecutive whole numbers,
is it still possible to calculate
the first differences? Why or
why not?
What is the unit rate of
change for this situation?

0

1
22151

to calculate the first
differences?

•

Ongoing, Formative
Assessment Drives
Instruction

Height (feet)

0
12051

guiding Questions
for Share Phase,
Questions 7 and 8
• Why is it important
•

•

7. Determine the first differences in the section of the table shown.

Have students complete
Questions 9 through 13 with
a partner. Then share the
responses as a class.

© 2012 Carnegie Learning

2

Guiding Questions embed
formative assessment in
the classroom instruction.
To deepen student
understanding, suggestions
for potential questioning paths
are provided for the Discuss
and Share Phases of the
lesson.

Let’s examine the table to determine the unit rate of change for this situation. One way to
determine the unit rate of change is to calculate ﬁrst differences. Recall that ﬁrst differences
are determined by calculating the difference between successive points.

Questions 7 and 8 with a
partner. Then share the
responses as a class.

•

•

Graphs, Equations, and Inequalities

Get a Closer Look
86

Chapter 2

Graphs, Equations, and Inequalities
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