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Algebraic Reasoning
■  Developed for the new Algebraic Reasoning Course 

■  Provides support for Algebra 2

■  Developed by Texas Educators

■  Student Edition and Teacher Wraparound Edition (TWE)
■  Available in print and electronic versions
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What is in an Algebraic 
Reasoning Lesson?
The student edition contains 60 lessons, mid-chapter reviews, and end-of-chapter 
reviews. Each lesson begins with a Focusing Question to set the stage for student inquiry. 
Students also see their learning outcomes that are written in student-friendly “I can…” 
statements. Student editions also contain QR codes in each section that link directly to 
instructional videos that summarize the Explain section and show students how to work the 
“You Try It!” problems.

The Teacher Wraparound Edition (TWE) contains several features that are intended to help 
teachers deliver effective instruction. Instructional hints appear throughout the TWE, offering 
best-practice based suggestions for use of technology, differentiated instruction, and English 
language learner support. 

Teachers also have online access to ancillary material, including mid-chapter and end-of-
chapter tests and a bank of editable questions that address content from each section within 
the chapter.

What is Algebraic 
Reasoning?
Algebraic Reasoning is a textbook written by Texas 
authors to help teachers address the TEKS for the new 
Algebraic Reasoning high school mathematics course, 
created by the Texas State Board of Education in 2014. 

Consisting of 8 chapters, Algebraic Reasoning contains 
lessons built on an inquiry-based, 5E instructional design. 
Students begin each lesson with a brief Engage activity 
that ties to prior knowledge or activates mathematics 
that students will need in that lesson. Next, students 
explore the concept using technology, pencil-and-paper, 
or hands-on manipulatives. Important mathematical ideas 
are formalized in the Explain section, including detailed, 
stepped-out examples and “You Try It!” problems so that 
students can immediately check their understanding. 
Teachers are provided with applications and extensions 
in the Teacher Wraparound Edition, and students 
demonstrate their knowledge through practice problems 
at the end of each section.
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Graphs and tables are 
provided in the TWE as 

sample answers that the 
teacher should look for 

during instruction.

A brief ENGAGE activity 
at the beginning of each 
lesson focuses students 
on the topic(s) they will 

investigate.

Students work through 
a hands-on EXPLORE 

activity to investigate the 
concept being targeted in 

each lesson.

Each lesson begins with 
a focusing question and 

learning outcomes in 
student-friendly language.

TEKS addressed in each 
lesson are identified in the 
TWE.

Though the lesson contains
multiple process standards, 
one mathematical process is 
spotlighted during the lesson.

ELPS are embedded 
throughout the lessons. One 
ELPS is showcased for each 
lesson.

Key vocabulary terms and 
materials used in the lesson 
are identified in the TWE.

At the end of the EXPLORE
activity, students answer 
REFLECT questions to 
transition to the EXPLAIN 
phase of the lesson.

As appropriate, advice to 
the teacher for integrating 
technology (graphing 
calculator, spreadsheets, 
apps, etc.) is included and 
tied to the lesson content.

5



Important ideas are 
formalized in the EXPLAIN 
phase of each lesson.

Advice for instruction, 
such as extending 
student understanding 
or questioning strategies, 
appears in the TWE.

Hints for differentiating 
instruction appear in the 
TWE.

Stepped-out examples 
show students how to 
apply skills from the 
lesson.

Additional examples are 
provided for the teacher 
throughout the TWE.

SCAN THIS QR CODE 
to view the EXPLAIN 

and YOU TRY IT! videos 
for Section 3.1

Students may scan a QR 
code and view a summary 
video of the EXPLAIN as 
well as solutions for each 
YOU TRY IT! problem in 
the lesson.
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Advice for instruction, 
such as extending 
student understanding 
or questioning strategies, 
appears in the TWE.
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Multiple representations, 
including tables, 
graphs, and symbolic 
representations,

Ancillary Materials
Ancillary materials provided with Algebraic Reasoning include:

■  Summary video for the EXPLAIN phase, which teachers could use for students 
who were absent or with a flipped-classroom instructional model.

■  Solution video for each YOU TRY IT! problem that students can use to check or 
compare their solutions. Students can use these videos for homework help as well.

■ Blackline masters for tests to use at the mid-chapter and end-of-chapter for 
summative assessment.

■  Test bank of editable questions that can be used to customize either additional 
practice or quiz opportunities for formative assessment.
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Algebraic
Reasoning Algebra 2

Attributes
of Functions

Compare and contrast key attributes
of functions ( f(x) = x, f(x) = x2, f(x) = √x, 
f(x)=1/x , f(x)=x3, f(x)= 3√x, f(x) = bx,   
f(x) =|x|, and f(x) = logb (x) where b is 10 
or e) tabularly, graphically, and symbolically 
(AR.3A).

Graph and analyze key attributes of 
graph the functions f(x) = √x, f(x)=1/x, 
f(x)=x3, f(x)= 3√x,f(x) = bx, f(x) =|x|, 
and f(x) = logb (x) where b is 10 or e 
(2A.2A).

Systems
of Equations

Use matrices and technology to solve 
systems of 3 linear equations (AR.5E).

Use matrices, substitution, elimination, 
and technology to solve systems of 3 
linear equations (2A.3B).

Solving
Equations

Approximate the solutions to equations 
related to exponential, logarithmic, square 
root, and cubic functions (AR.6C).

Solve exponential and logarithmic 
equations (2A.5D), square root 
equations (2A.4F), and cube root 
equations (2A.6B).

Modeling
with Functions

Use finite differences and average rates of 
change to determine function models (linear, 
quadratic, and exponential) for real-world 
data sets (AR.7D) and use them to solve 
problems (AR.7C).

Use regression methods through 
technology to determine function 
models (linear, quadratic, exponential) 
for data sets (2A.8B) and use them to 
solve problems (2A.8C).

How Algebraic Reasoning 
Supports Algebra 2
Much of the content in the TEKS for Algebraic Reasoning aligns with content in the TEKS for Algebra 2. For some 
topics, Algebraic Reasoning content lays a conceptual groundwork so that, in subsequent courses such as Algebra 
2, students understand what a topic represents and can dig deeper into algebraic methods and procedures related 
to that concept.

For example, in both Algebraic Reasoning and Algebra 2, students are expected to formulate systems of three 
linear equations with three variables (AR.5E and 2A.3A). In Algebraic Reasoning, students turn to matrices to 
solve these systems and interpret the solutions within the context of the original problem. Hence, students have a 
conceptual understanding of the problem-solving process when they encounter a real-world problem, represent 
the problem using a system of linear equations, use a solution strategy (in this case, matrices with technology), and 
then interpret the solutions. In Algebra 2, students also use algebraic methods, including Gaussian elimination and 
substitution, to solve these systems. Because students understand the concept of solving a problem using systems 
of three equations, they can turn to procedures related to algebraic methods as an additional method to compute 
solutions to the system of equations.
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Contents and TEKS/ELPS Alignment
CHAPTER 1: ALGEBRAIC PATTERNS TEKS ELPS

1.1: Arithmetic and Geometric Sequences AR.2A (A.12C, A.12D) 3G

1.2: Writing Linear Functions AR.2A, AR.2C 1A

1.3: Modeling with Linear Functions AR.2D 5B

1.4: Writing Exponential Functions AR.2A, AR.2B, AR.2C 5F

1.5: Modeling with Exponential Functions AR.2B, AR.2D 5B

Mid-chapter Review AR.2A, AR.2B AR.2C, AR.2D

1.6: Writing Quadratic Functions AR.2A, AR.2C, AR.2D 5C

1.7: Modeling with Quadratic Functions AR.2B, AR.2D 5B

1.8: Writing Cubic Functions AR.2A, AR.2C, AR.2D 3D

1.9: Modeling with Cubic Functions AR.2B, AR.2D 3F

Chapter Review AR.2A, AR.2B AR.2C, AR.2D

CHAPTER 2: ANALYzING FUNCTIONS TEKS ELPS

2.1: Transforming and Analyzing Linear Functions AR.3A, AR.7A 5B

2.2: Transforming and Analyzing Quadratic Functions AR.3A, AR.7A 5G

2.3: Transforming and Analyzing Cubic Functions AR.3A, AR.7A 1C

2.4: Transforming and Analyzing Absolute Value Functions AR.3A, AR.7A 1F

Mid-chapter Review AR.3A, AR.7A

2.5: Transforming and Analyzing Rational Functions AR.3A, AR.7A 3E

2.6: Transforming and Analyzing Exponential Functions AR.3A, AR.7A 1E

2.7: Comparing Sets of Functions AR.3A, AR.7A 1C

Chapter Review AR.3A, AR.7A

CHAPTER 3: INvERSES OF FUNCTIONS TEKS ELPS

Section 3.1: Generating Inverses of Functions AR.3B 4F

Section 3.2: Verifying Inverses of Functions AR.3C 4C

Section 3.3: Square Root Functions AR.3A, AR.3B, AR.3C 2C, 3B

Mid-chapter Review AR.3A, AR.3B, AR.3C

Section 3.4: Cube Root Functions AR.3A, AR.3B, AR.3C 1A

Section 3.5: Logarithmic Functions AR.3A, AR.3B, AR.3C 2I

Section 3.6: Comparing and Contrasting Sets of Functions AR.3A 1C

Chapter Review AR.3A, AR.3B, AR.3C

CHAPTER 4: FUNCTION OPERATIONS TEKS ELPS

Section 4.1: Adding Functions Using Tables and Equations AR.3D 2C

Section 4.2: Subtracting Functions Using Tables and Equations AR.3D 3D

Section 4.3: Adding and Subtracting Functions Using Graphs AR.3D 3F

Section 4.4: Multiplying Functions AR.3D 3D

Mid-chapter Review AR.3D

Section 4.5: Dividing Functions AR.3D 4C

Section 4.6: Composing Functions AR.3E 2C

Section 4.7: Multiple Representations of Combined Functions AR.3D, AR.3E 1A

Section 4.8: Modeling with Combined Functions AR.3D, AR.3E 2D

Chapter Review AR.3D, AR.3E
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CHAPTER 5: ALGEBRAIC METHODS TEKS ELPS

Section 5.1: Adding and Subtracting Polynomial Functions AR.4A 2C

Section 5.2: Multiplying Linear Functions AR.4A 5G

Section 5.3: Multiplying Polynomial Functions AR.4C 5G

Section 5.4: Comparing Addition and Multiplication of Linear Functions AR.3F, AR.4B 4F

Section 5.5: Applying Polynomial Functions AR.4A 4F

Mid-chapter Review AR.4A, AR.4B, AR.4C, AR.3F

Section 5.6: Factoring Polynomials with Graphs and Tables AR.4D 4G

Section 5.7: Factoring Polynomials with Algebraic Methods AR.4D 2D

Section 5.8: Decomposing Polynomial Functions AR.4D 2I

Section 5.9: Dividing Polynomial Functions with Tables AR.4C 3H

Section 5.10: Dividing Polynomial Functions with Algebraic Methods AR.4C 2H

Chapter Review AR.4A, AR.4B, AR.4C, AR.4D, AR.3F

CHAPTER 6: MATRICES TEKS ELPS

Section 6.1: Representing Data in Matrices 4F

Section 6.2: Adding and Subtracting Matrices AR.5A 4F

Section 6.3: Scalar Multiplication of Matrices AR.5C 4F

Mid-chapter Review AR.5A, AR.5C

Section 6.4: Multiplying Matrices AR.5B 1F

Section 6.5: Solving Systems of Two Linear Equations AR.5D 4F

Section 6.6: Solving Systems of Three Linear Equations AR.5E 4F

Chapter Review AR.5B, AR.5D, AR.5E

CHAPTER 7: SOLUTIONS OF EQUATIONS TEKS ELPS

Section 7.1: Estimating Function Values AR.6A 2I

Section 7.2: Solving Equations Related to Linear Functions AR.6B 2D

Section 7.3: Solving Equations Related to Quadratic Functions AR.6B 5B

Section 7.4: Estimating Solutions from Graphs and Tables AR.6A, AR.6C 2I, 3F

Mid-chapter Review AR.6A, AR.6B, AR.6C

Section 7.5: Solving Equations Related to Rational Functions AR.6A, AR.6B 1D

Section 7.6: Estimating Solutions from Exponential Functions AR.6A, AR.6C 3C

Section 7.7: Estimating Solutions from Logarithmic Functions AR.6A, AR.6C 4F

Section 7.8: Estimating Solutions from Square Root Functions AR.6A, AR.6C 4C

Section 7.9: Estimating Solutions from Cubic Functions AR.6A, AR.6C 4F

Chapter Review AR.6A, AR.6B, AR.6C

CHAPTER 8: DATA MODELING TEKS ELPS

Section 8.1: Modeling with Linear Functions AR.7E, AR.7B, AR.7C, AR.7D 4C

Section 8.2: Modeling with Quadratic Functions AR.7B, AR.7C, AR.7D 2E

Section 8.3: Modeling with Exponential Functions AR.7B, AR.7C, AR.7D 4F

Section 8.4: Modeling with Rational Functions AR.7A, AR.7B, AR.7D 4G

Section 8.5: Comparing Functional Models AR.7A, AR.7B, AR.7D 4E

Chapter Review AR.7E, AR.7B, AR.7C, AR.7D

11



210 C H A P T E R  2 :  A N A LY Z I N G  F U N C T I O N S

FOCUSING QUESTION How does a rational function compare to linear, qua-
dratic, or cubic functions?

LEARNING OUTCOMES
■■ I can compare and contrast the key attributes of a rational function with polyno-

mial or absolute value functions when I have the function as a table, graph, or 
written symbolically.

■■ I can represent the domain and range of a rational function in a variety of ways, 
including interval notation, inequalities, and set builder notation.

■■ I can use multiple representations, including symbols, graphs, tables, and lan-
guage, to communicate mathematical ideas.

 2.5 Transforming and Analyzing  
Rational Functions

ENGAGE
Paula received her car insurance bill. 
The total bill for 6 months of cover-
age is $1,200. Her insurance compa-
ny offers her several different pay-
ment plans without charging her a 
payment fee.

■■ 2 payments of $600 each
■■ 3 payments of $400 each
■■ 4 payments of $300 each
■■ 6 payments of $200 each

Sketch what you think a scatterplot of the amount of each payment (in dollars) versus 
the number of payments would look like. 

See margin.

EXPLORE

Vanessa is driving from her aunt’s house in Springdale, Arkansas to her home in 
Little Rock, Arkansas. According to her state road map, the two cities are located 
200 miles apart.

1. Complete a table like the one shown. Remember that distance, rate (speed), 
and time are related by the equation, d = rt.

       1 . 9  •  M o d e l i n g  w i t h  C u b i C  F u n C t i o n s  121

EXAMPLE 1
A display of large juice cans takes the shape of a square-based pyramid with 1 can in 
the top level, 4 cans in the second level, 9 in the third level, 16 in the fourth level, etc. 
To predict the number of cans y for a display of x number of levels, determine if this 
situation represents a linear, quadratic, or cubic function.

Use the data set to determine if the relationship is linear, quadratic, or cubic. 

 STEP 1 Consider the value of y, the number of cans, in the “zero” level of 
the display. The “zero” level would logically have no cans.

 STEP 2	 Determine	the	finite	differences	in	values	of	x	and	the	first,	
second,	and	third	finite	differences	in	values	of	f(x). 

The set of data represents a cubic function because the differences in x are constant 
and the third finite differences between successive values of f(x) are constant.

LEVELS, 
x PROCESS NUMBER OF

CANS, y

1 1 1

2 1 + 4 5

3 1 + 4 + 9 14

4 1 + 4 + 9 + 16 30

5 1 + 4 + 9 + 16 + 25 55

6 1 + 4 + 9 + 16 + 25 + 36 91

∆x = 1 – 0 = 1

∆x = 2 – 1 = 1

∆x = 3 – 2 = 1

∆x = 4 – 3 = 1

∆x = 5 – 4 = 1

∆x = 6 – 5 = 1

LEVELS, 
x PROCESS NUMBER OF

CANS, y

+1

+4

+9

+16

+25

+36

+3

+5

+7

+9

+11

0 0 0

1 1 1

2 1 + 4 5

3 1 + 4 + 9 14

4 1 + 4 + 9 + 16 30

5 1 + 4 + 9 + 16 + 25 55

6 1 + 4 + 9 + 16 + 25 + 36 91

+2

+2

+2

+2
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CHANGES IN c
The parameters b and c influence generates a hori-
zontal translation of the graph. 

■■ If c > 0, then the graph will translate |c–k| units to 
the right. 

■■ If c < 0, then the graph will translate |c–k| units to 
the left. 

CHANGES IN d
The parameter d generates a vertical translation of the graph.

■■ If d > 0, then the graph will translate |d| units up. 
■■ If d < 0, then the graph will translate |d| units down. 

Notice that the horizontal asymptote, y = 0, of the par-
ent function is also translated vertically with the graph. 
This shift will impact the range restriction for an expo-
nential function.

Each of these parameters also has an 
effect on key attributes of an exponen-
tial function.

x f(x) = 2x + 3

-4 1
—
2

-3 1

-2 2

-1 4

0 8

x f(x) = 2x – 5

4 1
—
2

5 1

6 2

7 4

8 8

x f(x) = 2x

-1 1
—
2

0 1

1 2

2 4

3 8

x f(x) = 2x

-1 1
—
2

0 1

1 2

2 4

3 8

Domain (x) values are increased by 5 
in order to generate the same range 
(y) value. This addition results in a 
horizontal translation of the graph to 
the right.

Domain (x) values are decreased by 3 
in order to generate the same range (y) 
value. This subtraction (addition with a 
negative number) results in a horizon-
tal translation of the graph to the left.

x f(x) = 2x f(x) = 2x – 4 f(x) = 2x + 3

-2 1
—
4 -33

—
4

31
—
4

-1 1
—
2 -31

—
2

31
—
2

0 1 -3 4

1 2 -2 5

2 4 0 7

–4 +3

■  Developed by Texas Educators
■  Developed specifically for the 

Algebraic Reasoning TEKS
■  Bridges students from Algebra 1 

to Algebra 2
■  Exploration activities
■  Explanation videos
■  Practice videos
■  Teacher question bank

■  Chapter and mid-chapter reviews
■  Chapter and mid-chapter tests
■  Available in both print and 

electronic formats
■  ELPS support
■  Differentiation support
■  Technology integration
■  Questioning strategies
■  Additional examples in the TWE

Key Features of Algebraic Reasoning

Use the QR code to visit  
www.cosenzaassociates.com to 
learn more about Algebraic Reasoning.

■  View textbook and eBook pricing and 
ordering information.

■  View and/or download a sample 
chapter of Algebraic Reasoning.

Algebraic Reasoning will be available in both 
print and eBook formats in summer 2016!

Cosenza & Associates, LLC
P.O. Box 190813
Dallas, Texas 75219
(800) 224–4318

CosenzaAssociates.com


