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Freehold Borough School District 

District Mission 

We will inspire the creativity and imagination of all students and empower them as 

knowledgeable, skillful, and confident learners who flourish and contribute willingly in a 

changing world. 

Core Beliefs 

We believe that: 

 All people have inherent worth. 

 Life-long learning is basic to the survival and advancement of society. 

 The primary influence on the individual's development is the family in all its forms. 

 Valuing diversity is essential to individual growth and the advancement of society. 

 All individuals have strengths and human potential has no known limits. 

 Democracy thrives when individuals accept responsibility for their choices. 

 Being trustworthy builds trust. 

 Creativity and imagination are essential for society to flourish. 

 A safe environment is essential for the well-being of the individual and for society to 

flourish 
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Freehold Borough School District 

Philosophy 

The philosophy for our curriculum is developed with a democratic system of beliefs and values.  

Believing that our students deserve the best education, our curriculum is aligned to the most 

current New Jersey Common Core State Standards and current statewide assessments.  Our 

scope and sequence is vertically and horizontally aligned.  The progression of objectives 

embraces decades of rigorous research, conducted both independently and at the university level, 

and acknowledges that children develop differently and that learning experiences and strategies 

for performance are differentiated.  Our borough is a diverse community, rich in tradition and 

spirit.  Knowledge is a fusion balancing authentic experience and content, which language arts 

literacy skills are integrated with other content areas.  Our curriculum contains common 

expectations that are rigorous and student centered, and teachers, who are most proximal to the 

children, will use this document as an instrument to ensure student success. 

To ensure that our children are successful and receive the best education, our staff will 

continuously collaborate on this living document.  We will develop purposeful and effective 

formative and summative assessments which measure growth of our curriculum and inform our 

instruction.  Finally, we will continuously seek to grow professionally through professional 

development, which is aligned to statewide regulations, but specifically geared to benefit our 

curriculum, school, and children. 

General Curriculum & Instruction Objectives 

 Teachers will employ lessons that are aligned to our curriculum and framed utilizing 

current research-based methods and techniques that focus on student achievement 

 Our lessons will be structured according to statewide and district standards and our 

teachers will have flexibility to ensure that lessons meet the needs of all learners 

 Units and lessons will be differentiated  

 Curriculum is be student focused on success and balances developmental theory and 

psychometric standards 

 Democratically developed benchmarks and assessments will be utilized to gauge student 

and curricular growth.  Assessment will be multidimensional and developed according to 

student need. 
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Educational Outcome Goals/Course Overview 

Algebra I is designed to give students the requisite logic and modeling skills necessary for all 

future mathematics courses through a wide range of problem-solving situations and application 

principles. Students will develop an understanding of and appreciation for using mathematics to 

analyze patterns and explain solutions to complex real world problems in precise and logical 

detail, using technology where appropriate. Critical areas deepen understanding of linear 

relationships and expand them to include exponential functions, by contrasting them with each other 

and by applying linear models to data that exhibit a linear trend.   Students also engage in methods 

for analyzing, solving, and using quadratic functions.  

Critical Area 1: By the end of eighth grade, students learned to solve linear equations in one 

variable and applied graphical and algebraic methods to solve systems of linear equations in two 

variables. Now, students analyze, explain, and master the process of solving linear equations and 

inequalities. They develop fluency writing, interpreting, and translating between various forms of 

linear equations and inequalities, and use them to solve problems. Students explore systems of 

equations and inequalities, and they find and interpret their solutions.  

 

Critical Area 2: In earlier grades, students defined, evaluated, and compared functions, and used 

them to model relationships between quantities. In this area, students will learn function notation 

and develop the concepts of domain and range.  Students expand their experience to include more 

specialized functions—absolute value, step, and those that are piecewise-defined. They interpret 

functions given graphically, numerically, symbolically, and verbally, translate between 

representations, and understand the limitations of various representations. In addition, students 

build on their understanding of the properties of integer exponents to include rational exponents, 

and the study of exponential functions. They compare and contrast linear and exponential 

functions, distinguishing between additive and multiplicative change. They interpret arithmetic 

sequences as linear functions and geometric sequences as exponential functions.  

 

Critical Area 3: This area builds upon prior students’ prior experiences with data, providing 

students with more formal means of assessing how a model fits data. Students display and  
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interpret graphical representations of data, and if appropriate, choose regression techniques when 

building a model that approximates a linear relationship between quantities. They analyze their 

knowledge of the context of a situation to justify their choice of a linear model. With linear 

models, they plot and analyze residuals to informally assess the goodness of fit. 

 

Critical Area 4:  Students build on their work with exponents to polynomial expressions. They 

learn the terminology specific to polynomials and understand that polynomials form a system 

analogous to the integers. They begin to see structure in and create equivalent expressions by 

adding, subtracting, and multiplying polynomials, and then factoring.  Students apply this new 

understanding of numbers to quadratic expressions. 

  

Critical Area 5: In this unit, students consider quadratic functions, comparing the key 

characteristics of quadratic functions to those of linear and exponential functions. Learners graph 

and identify characteristics of quadratic functions.  They learn various forms of quadratic 

equations and assorted methods for solving them. Students will study how to model real-world 

situations using quadratic functions.  In particular, they identify the real solutions of a quadratic 

equation as the zeros of a related quadratic function. They create and solve equations and systems 

of equations involving quadratic expressions. 

The Standards for Mathematical Practice describe varieties of expertise that mathematics 

educators at all levels should seek to develop in their students. The Mathematical Practice 

Standards apply throughout the course and, together with the Common Core Content Standards 

for Algebra, Numbers, and Functions, stipulate that students experience mathematics as a 

coherent, useful, and logical subject that makes use of their ability to make sense of problem 

situations.  The practices rest on important ―processes and proficiencies‖ with longstanding 

importance in mathematics education. The first of these are the NCTM process standards of 

problem solving, reasoning and proof, communication, representation, and connections. The 

second are the strands of mathematical proficiency specified in the National Research Council’s 

report Adding It Up: adaptive reasoning, strategic competence, conceptual understanding 

(comprehension of mathematical concepts, operations and relations), procedural fluency (skill in 

carrying out procedures flexibly, accurately, efficiently and appropriately), and productive 
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disposition (habitual inclination to see mathematics as sensible, useful, and worthwhile, coupled 

with a belief in diligence and one’s own efficacy). 

1. Make sense of problems and persevere in solving them 

2. Reason abstractly and quantitatively 

3. Construct viable arguments and critique the reasoning of others 

4. Model with mathematics 

5. Use appropriate tools strategically 

6. Attend to precision 

7. Look for a make use of structure  

8. Look for and express regularity in repeated reasoning 
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Core Materials 

Suggested Series: 

Big Ideas Math: Algebra 1 - A Common Core Curriculum 
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Pacing Guide 

Unit Anticipated 

Timeframe 

Reasoning with Equations (Solving Linear Equations) 

Expressions (parts; evaluating; simplifying) 

Solving Simple Equations 

Solving Multi-Step Equations (applying Distributive Property) 

Solving Equations with Variables on Both Sides 

Solving Absolute Value Equations 

Rewriting Formulas and Equations 

Reviews/Quizzes/Test 

11 days 

.5 day 

1 day 

1 day 

           2 days 

   1.5 days 

   1.5 days 

    3.5  days 

Graphing and Writing Linear Equations  

Graphing Linear Equations (Table of Values) 

Intercepts  

Slope of a Line 

Horizontal and Vertical Lines 

Slopes of Parallel and Perpendicular Lines 

Graphing Linear Equations in Slope-Intercept Form 

Graphing Linear Equations in Standard Form 

Writing Equations in Slope-Intercept Form 

Writing Equations in Point-Slope Form 

Writing Equations of Parallel and Perpendicular Lines 

Graphing Absolute Value Equations 

Modeling  and Solving Real-Life Problems  

Scatter Plots and Lines of Fit;  Linear Regression; Correlation Coefficient 

Reviews/Quizzes/Tests 

23 days 

 1 day 

.5 day 

  2 days 

.5 day 

1 day 

1 day 

 2 days 

 2 days 

 2 days 

1 day 

 2 days 

1 day 

 3 days 

 4 days 

Inequalities 

Writing and Graphing Inequalities 

Solving Basic Inequalities in One Variable 

Solving Multi-Step Inequalities 

Graphing/―Solving‖ Linear Inequalities in Two Variables 

Solving Compound Inequalities 

Solving Absolute Value Inequalities 

Reviews/Quizzes/Tests 

16 days 

  1.5 days 

          .5 day 

4 days 

2 days 

2 days 

2 days 

4 days 

Systems of Linear Equations and Inequalities 

Solving Linear Systems by Graphing 

Solving Linear Systems by Substitution 

Solving Linear Systems by Elimination 

Solving Special Systems of Linear (no solution/infinite solutions) 

Systems of Linear Inequalities 

Real-World Modeling/Applications 

Reviews/Quizzes/Tests 

15 days 

2 days 

2 days 

2 days 

          1 day 

2 days 

3 days 

3 days 

Functions 

Domain and Range of a Function 

Relations and Functions 

14 days 

1 day 

.5 day 
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Discrete and Continuous Functions 

Function Notation 

Special Functions (piece-wise; step; square root; cube root) 

Comparing Linear and Nonlinear Functions & Function Characteristics  

Arithmetic Sequences 

Reviews/Quizzes/Tests 

1 day 

    1.5 days 

  2 days 

  2 days 

  2 days 

  4 days 

Exponents and Exponential Functions 

Properties of Exponents 

Radical and Rational Exponents 

Exponential Functions 

Exponential Growth and Decay 

Geometric Sequences 

Recursively Defined Sequences 

Reviews/Quizzes/Tests 

13 days 

  2 days 

1 day 

1 day 

 2 days 

1 day 

 2 days 

 4 days 

Polynomials and Factoring 

Introduction to Polynomials 

Adding and Subtracting Polynomials 

Multiplying Polynomials (distributive property & FOIL) 

Special Products of Polynomials 

Solving Polynomial Equations in Factored Form (Zero-Product Property) 

Factoring Polynomials using the GCF 

Factoring x
2
 + bx + c  (leading coefficient of 1) 

Factoring  ax
2
 + bx + c  (leading coefficient not 1) 

Factoring Special Products (perfect square trinomials, difference of perfect  

    squares) 

Factoring Polynomials Completely 

Real-World Applications of Polynomials 

Reviews/Quizzes/Tests 

22 days 

1 day 

 2 days 

 2 days 

 2 days 

1 day 

1 day 

1 day 

 2 days 

 

 2 days 

1 day 

 3 days 

 4 days 

Quadratic Functions 

Properties of Square Roots/Simplifying Radicals 

Real Number Operations/Rational and Irrational Numbers 

Graphing y = ax
2
;  Features of quadratic graphs 

Graphing y = ax
2
 + c 

Graphing y = ax
2
 + bx + c  (standard form) 

Graphing  y = a(x – h) 
2
 + k  (vertex form) 

Comparing Linear, Exponential, and Quadratic Functions/graphs 

Solving Quadratic Equations by Graphing 

Solving Quadratic Equations by Using Square Roots 

Solving Quadratic Equations by Using the Quadratic Formula 

Solving Quadratic Equations by Factoring/Zero-Product Property 

Solving Quadratic Equations by Completing the Square 

Choosing a Solution Method 

Solving Systems of Linear and Quadratic Equations 

Real-World Applications of Quadratics  

Reviews/Quizzes/Tests 

32 days 

 3 days 

           1 day 

 2 days 

 2 days 

  2  days 

 2 days 

           2 days 

 1 days 

1 day 

 2 days 

1 day 

  2 days 

1 day 

 2 days 

 3 days 

 5 days 
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Rational Equations and Non-linear Functions (Square and Cube Root) 

Solving Rational Equations 

Graphing/Analyzing Square Root Functions 

Graphing/Analyzing Cube Root Functions 

Solving Radical Equations  

Reviews/Quizzes/Tests 

14 days 

2 days 

3 days 

3 days 

3 days 

3 days 

Data and Statistical Analysis 
Measures of Central Tendency 

Measures of Dispersion (Range and Standard Deviation) 

Box-and-Whisker Plots 

Shapes of Distributions (Histograms) 

Scatter Plots and Lines of Fit 

Two-Way Tables 

Choosing a Data Display 

Reviews/Quizzes/Tests 

14 days 

1 day 

1 day 

 2 days 

 2 days 

 2 days 

1 day 

 2 days 

 3 days 
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Unit Plan Title 

 

Reasoning with Equations (Solving linear equations)  

Suggested Time Frame 11 days 

 

Overview / Rationale 

This first unit of the curriculum serves as a review of the critical concepts and skills from 8th 

grade math and formalizes and extends the mathematics of the middle school years. Students will 

work with algebraic expressions, evaluating them for variable values, and combining like terms 

to simplify them. Then, they will solve multi-step equations involving the distributive property 

and variables on both sides and progress to more complex equations, including those involving 

absolute value.  Furthermore, students will explore linear equations that lead to no solution or 

infinite solutions. The unit concludes with using learned skills to transform formulas or literal 

equations so that they are written in terms of a named variable. 

 

 

Stage 1 – Desired Results  

Established Goals: Standards  

HS.A.SSE.1 

Interpret expressions that represent a quantity in terms of its context. 

 

HS.A.CED.1 

Create equations in one variable and use them to solve problems. 

 

HS.A.REI.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. 

 

HS.A.REI.3 

Solve linear equations in one variable, including equations with coefficients represented by 

letters. 

 

HS.A.CED.4 

Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving 

equations. 

 

HS.N.Q.1   

Use units as a way to understand problems and to guide the solution of multi-step problems; 

choose and interpret units consistently in formulas; 

 

 

Enduring Understandings: 

Variables or expressions can be used to 

represent numbers and quantities. 

Essential Questions: 

How can unknown quantities be represented? 
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Variables can be found by applying properties 

and inverse operations. 

 

Linear equations may have one, no, or 

infinitely many solutions. 

How can the value of an unknown variable be 

found?  

 

Do linear equations always have a solution? 

Knowledge: 

Students will know how to solve problems 

involving the following topics: 

Expression 

Variable 

Terms 

Coefficient 

Constant 

Like terms 

Distributive Property 

Absolute Value equation 

 

 

 

 

 

 

Skills: 

I will identify key parts of an expression. 

 

I will simplify expressions by combining like    

    terms. 

 

I will evaluate expressions for given values by  

   applying the order of operations. 

 

I will solve simple linear equations in one     

    variable. 

 

I will solve multi-step equations that involve      

   application of the distributive property and/or    

   combining like terms. 

 

I will solve linear equations with variables on      

    both sides. 

 

I will solve and identify linear equations that  

   lead to infinite or no solutions. 

 

I will solve absolute value equations. 

 

I will rewrite formulas and equations for a     

    named variable.  

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

 Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

 Money Management   CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 
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effectively and with reason. 

 Planning, Saving, and Investing   CRP5.    Consider the environmental, 

social and economic impacts of 

decisions. 

 Becoming a Critical Consumer  E CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility   CRP7.    Employ valid and reliable 

research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and 

Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective management. 

X Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 

 Career Exploration  E  CRP11.  Use technology to enhance 

productivity. 

 Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

  

 

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

  Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

  Common Core Coach  - Algebra I (Triumph Learning) 

 

Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 
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of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

  

Worksheets: 

 

Videos: 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s):  

 

Suggested Projects:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 

Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 

 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Expressions (parts; evaluating; simplifying) 

Solving Simple Equations 

Solving Multi-Step Equations (applying Distributive Property) 

Solving Equations with Variables on Both Sides 

Solving Absolute Value Equations 

Rewriting Formulas and Equations 

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  

flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks;  integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

Compact curriculum; accelerate pacing; promote questioning, 

hypothesizing, analyzing, reflecting; incorporate authentic components; 

provide enrichment and extension problems & activities; encourage unique 
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ideas & responses 

 D indicates differentiation at the lesson level 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13 
 

Unit Plan Title 

 

Graphing and Writing Linear Equations  

Suggested Time Frame 23 days 

 

Overview / Rationale 

The unit covers the different forms linear equations can take such as slope-intercept form, point-

slope form, and standard form.  Students will learn how to graph and write the equation of a line 

given certain criteria, including vertical and horizontal lines. In particular, lessons will include 

slope, x- and y- intercepts, and parallel and perpendicular lines.  Additionally, graphing of 

absolute value functions will be covered.  Emphasis will be placed on real world modeling with 

linear functions, as well as the connections between linear functions and scatter plots that exhibit 

linear trends. 

 

Stage 1 – Desired Results  

Established Goals: Standards 

  

HS.A.CED.2 

Create equations in one variable and use them to solve problems. 

 

HS.A.REI.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). 

 

HS.F.IF.4 
For a function that models a relationship between two quantities, interpret key features of graphs 

and tables in terms of the quantities, and sketch graphs showing key features given a verbal 

description of the relationship Key features include: intercepts; intervals where the function is 

increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end 

behavior; and periodicity.  

 

HS.F.IF.6 

Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph. 

 

HS.F.IF.7 

Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases. 

 

HS.F.LE.1 

 Distinguish between situations that can be modeled with linear functions.  

a. Prove that linear functions grow by equal differences over equal intervals.  

 

b. Recognize situations in which one quantity changes at a constant rate per unit interval 

relative to another.  
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HS.F.LE.2 

 Construct linear given a graph, a description of a relationship, or two input-output pairs (include 

reading these from a table). 

 

HS. F.LE.5 
Interpret the parameters in a linear function in terms of a context. 

 

HS.S.ID.6   
Represent data on two quantitative variables on a scatter plot, and describe how the variables are 

related. 
a. Fit a function to the data; use functions fitted to data to solve problems in the context of 

the data.  Use given functions or choose a function suggested by the context. Emphasize 
linear and exponential models. 

b. Informally assess the fit of a function by plotting and analyzing residuals.  

c. Fit a linear function for a scatter plot that suggests a linear association. 

 

HS.S.ID.7   
Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the 

context of the data. 

 

HS.S.ID.8    
Compute (using technology) and interpret the correlation coefficient of a linear fit. 

 

 

Enduring Understandings: 

 

Linear equations have different forms and can 

be graphed or written depending on given 

criteria. 

 

 

Linear equations are useful in modeling and 

solving real-world applications. 

Essential Questions: 

How can one recognize a linear equation and 

draw its graph? 

 

How can one write the equation of a line given 

certain conditions? 

 

How can one use linear equations in two 

variables to model and solve real-world 

problems?  

Knowledge: 

Students will know how to solve problems 

involving the following topics: 

x and y intercepts 

slope/rate of change 

slope formula 

horizontal and vertical lines 

parallel and perpendicular lines 

slope-intercept form of a line 

point-slope form of a line 

standard form of  a line  

absolute value parent function 

Skills: 

I will determine if a point lies on a line and is a 

solution to the equation of the line.  

 

I will graph a line using a table of values. 

 

I will graph a line using intercepts. 

 

I will graph horizontal and vertical lines. 

I will calculate the slope of a line when given a    

    graph, or two points. 
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scatter plot 

correlation 

line of best fit 

linear regression 

correlation coefficient 

interpolation 

extrapolation 

 

 

 

I will describe how slope relates to horizontal  

    and vertical lines. 

 

I will graph and write equations of  lines  

    using slope-intercept form. 

 

I will graph and write equations of  lines 

    using point-slope form. 

 

I will graph and write equations of  lines 

    using standard form. 

 

I will write equations of lines parallel and/or  

    perpendicular to given lines. 

 

 I will graph absolute value functions. 

 

I will solve real world problems using the  

    equation of a line and/or its graph. 

 

I will determine whether or not a scatter plot  

    has a linear relationship. 

 

I will draw the line of best fit to model the data  

  in a scatter plot that has a linear relationship,  

  write its eqution, and use it to solve problems. 

 

I will determine the "goodness‖ of the     

   best fit line by evaluating the correlation  

   coefficient.  

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

E Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

 Money Management   CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 
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effectively and with reason. 

E  Planning, Saving, and Investing   CRP5.    Consider the environmental, 

social and economic impacts of 

decisions. 

E Becoming a Critical Consumer  E CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility  E CRP7.    Employ valid and reliable 

research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and 

Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective management. 

X Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 

 Career Exploration  E T CRP11.  Use technology to enhance 

productivity. 

 Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

  

 

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

  Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

  Common Core Coach  - Algebra I (Triumph Learning) 

 

 

Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 
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Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

  

Worksheets: 

 

Videos: 

 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s):  

 

Suggested Projects:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 

Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Graphing Linear Equations (Table of Values) 

Intercepts  

Slope of a Line 

Horizontal and Vertical Lines 

Slopes of Parallel and Perpendicular Lines 

Graphing Linear Equations in Slope-Intercept Form 

Graphing Linear Equations in Standard Form 

Writing Equations in Slope-Intercept Form 

Writing Equations in Point-Slope Form 

Writing Equations of Parallel and Perpendicular Lines 
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Graphing Absolute Value Equations 

Modeling  and Solving Real-Life Problems  

Scatter Plots and Lines of Fit;  Linear Regression; Correlation Coefficient 

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  

flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks;  integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

Compact curriculum; accelerate pacing; promote questioning, 

hypothesizing, analyzing, reflecting; incorporate authentic components; 

provide enrichment and extension problems & activities; encourage unique 

ideas & responses 

 D indicates differentiation at the lesson level 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 
 

Unit Plan Title 

 

Inequalities 

Suggested Time Frame 16 days 

 

Overview / Rationale 

Students will apply already learned skills for solving and graphing equations to finding solutions 

to inequalities of varying degrees of complexity. Lessons will include solving, writing, and 

graphing inequalities in one and two variables, real-world modeling using inequalities, solving 

compound inequalities involving conjunction and disjunction, and absolute value inequalities.  

 

Stage 1 – Desired Results  

Established Goals: Standards  

 

HS.A.REI.3  
Solve linear inequalities in one variable, including those with coefficients represented by 

letters. 

 

HS.A.REI.12  

Graph the solutions to a linear inequality in two variables as a half-plane (excluding the 

boundary in the case of a strict inequality),  

 

HS.A.CED.1  

Create inequalities in one variable and use them to solve problems. Include equations arising 

from linear functions. 

 

HS.A.CED.3 

Represent constraints by equations or inequalities and interpret solutions as viable or nonviable 

options in a modeling context. For example, represent inequalities describing nutritional and cost 

constraints on combinations of different foods.  

 

Enduring Understandings: 

Inequalities can be used to represent quantities 

that are not equal. 

 

There are similarities and differences between 

solving equations and solving inequalities. 

 

Essential Questions: 

How can relationships between quantities that 

are not equal be represented? 

 

How do we solve for a variable in an 

inequality?  

 

Knowledge: 

Students will know how to solve problems 

involving the following topics: 

Definition of linear inequality 

Solution to an inequality 

Inequality symbols  

Number line graphs of solutions to inequalities  

Skills: 

I will determine if an ordered pair is 

a solution to a given inequality 

through substitution and evaluation. 

 

I will graph the solution to a linear inequality 

in one variable on a number line. 
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  in one variable (open or closed circles/arrows) 

Graphs of solutions to inequalities in two  

  variables (solid or dotted boundary  

  lines)/half-plane shading 

Compound inequalities (―and‖/ ―or‖) 

Absolute value inequalities 

 

 

 

 

 

 

I will graph the solution to an inequality in two 

variables on the coordinate plane by using the 

appropriate boundary line and shading 

accordingly. 

 

I will write linear inequalities given graphs. 

 

I will create, graph, and solve an inequality 

based on a real world scenario. 

 

I will solve and graph compound inequalities. 

 

I will solve and graph absolute value 

inequalities.  

 

I will write and solve absolute value 

inequalities to model real-world problems.  

 

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

E Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

 Money Management   CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 

effectively and with reason. 

E Planning, Saving, and Investing   CRP5.    Consider the environmental, 

social and economic impacts of 

decisions. 

E Becoming a Critical Consumer  E CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility   CRP7.    Employ valid and reliable 

research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and   CRP9.    Model integrity, ethical 
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Preparation leadership and effective management. 

X Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 

 Career Exploration  E T CRP11.  Use technology to enhance 

productivity. 

 Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

  

 

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

 Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

 Common Core Coach  - Algebra I (Triumph Learning) 

 

Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

  

 

Worksheets: 

 

Videos: 
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Stage 2 – Assessment Evidence 

Performance Task(s):  

 

Suggested Projects:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 

Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 

 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Writing and Graphing Inequalities 

Solving Basic Inequalities in One Variable 

Solving Multi-Step Inequalities 

Graphing/―Solving‖ Linear Inequalities in Two Variables 

Solving Compound Inequalities 

Solving Absolute Value Inequalities 

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  

flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks;  integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

Compact curriculum; accelerate pacing; promote questioning, 

hypothesizing, analyzing, reflecting; incorporate authentic components; 

provide enrichment and extension problems & activities; encourage unique 

ideas & responses 

 D indicates differentiation at the lesson level 
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Unit Plan Title 

 

Systems of Linear Equations and Inequalities 

Suggested Time Frame 15 days 

 

Overview / Rationale 

This unit will first teach students to graph and find the solutions to a pair of equations. Then, 

lessons incorporate other methods for solving systems of equations such as substitution and 

elimination/linear combinations. Situations to be studied include cases where two equations 

describe different lines that intersect (yielding one solution),  two equations that describe the 

same line (yielding infinitely many solutions) and cases where two equations describe parallel 

lines (yielding no solution).  The unit then covers writing and graphing a system of linear 

inequalities in two variables.  For both systems of equations and inequalities, real world 

applications will be highlighted and systems used to model them, make decisions, and justify 

those decisions mathematically. 

 

Stage 1 – Desired Results  

Established Goals: Standards  

 

HS.A.REI.5 

Prove that, given a system of two equations in two variables, replacing one equation by the sum 

of that equation and a multiple of the other produces a system with the same solutions. 

 

HS.A.REI.6  

Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on 

pairs of linear equations in two variables.  

 

HS.A. REI.11 

Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = 

g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., 

using technology to graph the functions, make tables of values, or find successive 

approximations. 

 

HS.A.REI.12  

Graph the solutions to a linear inequality in two variables as a half-plane (excluding the 

boundary in the case of a strict inequality), and graph the solution set to a system of linear 

inequalities in two variables as the intersection of the corresponding half-planes.  

 

HS.A.CED.2 

Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales. 

 

HS.A.CED.3 

Represent constraints by equations or inequalities, and by systems of equations and/or 

inequalities, and interpret solutions as viable or nonviable options in a modeling context. For 
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example, represent inequalities describing nutritional and cost constraints on combinations of 

different foods. 

 

 

Enduring Understandings: 

Systems of equations can be solved in a variety 

of ways and one method may be more 

advantageous than another depending on the 

scenario.  

 

Systems of equations or inequalities are used to 

model and solve mathematical and real-world 

problems involving two variables, some of 

which may have no solution or many solutions.  

Essential Questions: 

How can one determine the best method for 

solving a system of equations? 

 

 

 

How can systems of equations or inequalities 

be used to represent situations and solve 

problems?  

 

Knowledge: 

Students will know how to solve problems 

involving the following topics: 

Point of intersection as the solution to a system 

Graphing linear equations 

Substitution method 

Elimination method 

Parallel lines 

Coinciding lines 

Linear systems with one solution, no solution,    

    infinite solutions 

Inequality symbols 

Boundary lines (solid or dotted)/half-plane  

   shading 

Constraints 

 

 

 

 

 

Skills: 

I will write a system of equations or 

inequalities from a variety of prompts, both 

mathematical and real world. 

 

I will solve a system of linear equations by 

graphing, including systems with no solutions 

(lines are parallel) and infinite solutions (lines 

coincide). 

I will solve a system of linear equations 

algebraically by using the substitution and 

elimination methods.  

 

I will determine the number of solutions to a 

system and understand the reason why.  

 

I will solve and graph linear inequalities with 

two variables and check for solutions. 

  

I will translate a real world situation into a 

linear system and use it to solve problems that 

arise in everyday situations.  

 

I will analyze the relationships between two 

different linear functions to draw conclusions.  

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 
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Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

 Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

E Money Management   CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 

effectively and with reason. 

E Planning, Saving, and Investing   CRP5.    Consider the environmental, 

social and economic impacts of 

decisions. 

E T Becoming a Critical Consumer  E CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility   CRP7.    Employ valid and reliable 

research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, 

and Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective management. 

X Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 

 Career Exploration  E T CRP11.  Use technology to enhance 

productivity. 

 Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

 

Supporting Text pages  

 



26 
 

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

  Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

  Common Core Coach  - Algebra I (Triumph Learning) 

   

Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

 

Worksheets: 

 

Videos: 

 

Stage 2 – Assessment Evidence 

Performance Task(s):   

 

Suggested Project Ideas:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 

Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

 

Summative assessment: Unit Test 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Solving Linear Systems by Graphing 

Solving Linear Systems by Substitution 

Solving Linear Systems by Elimination 

Solving Special Systems of Linear (no solution/infinite solutions) 

Systems of Linear Inequalities 

Real-World Modeling/Applications 

 

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  

flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks;  integration of technology;  remediation or extension activities;  UDL 
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principles: multiple means of representation, expression, and engagement; 

etc.  

Compact curriculum; accelerate pacing; promote questioning, 

hypothesizing, analyzing, reflecting; incorporate authentic components; 

provide enrichment and extension problems & activities; encourage unique 

ideas & responses 

 D indicates differentiation at the lesson level 
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Unit Plan Title 

 

Functions 

Suggested Time Frame 14 days 

 

Overview / Rationale 

In this unit, students will learn basic relation and function descriptions and rules, compare 

functions using multiple representations, examine linear versus non-linear functions, use domain 

and range terminology, apply function notation and evaluate functions.  The use of explicit and 

recursive formulas to define arithmetic sequences will also be covered.  

 

 

Stage 1 – Desired Results  

Established Goals: Standards 

 

HS.F.IF.1 

Understand that a function from one set (domain) to another set (range) assigns to each element 

of the domain exactly one element of the range. IF f is a function and x is an element of its 

domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the 

graph of the equation y=f(x) 

 

HS.F.IF.2 

Use function notation, evaluate functions for inputs in their domains, and interpret statements 

that use function notation in terms of context. 

 

HS.F.IF.3 

Recognize that sequences are functions, sometimes defined recursively, whose domain is a 

subset of integers. For example, the Fibonacci sequence is defined recursively by f(0) = 1, f(n+1) 

= f(n) + f(n-1) for n ≥ 1. 

 

HS.F.IF.4  

For a function that models a relationship between two quantities, interpret key features of graphs 

and tables in terms of the quantities, and sketch graphs showing key features given a verbal 

description of the relationship 

 

HS.F.IF.5 

Relate the domain of a function to its graph and where applicable, to the quantitative 

relationship it describes. 

 

HS.F.IF.6 

Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph. 

 

HS.F.IF.9 

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

Enduring Understandings: 

A function is a relation which represents a 

dependence of one quantity on another. 

 

Functions can be described using multiple 

representations.  

Essential Questions: 

What are the similarities and differences 

between relations and functions? 

 

How can functions be characterized and 

described? 

Knowledge: 

Students will know how to solve problems 

involving the following topics: 

Relations 

Functions 

Vertical line test 

Function Notation/ f(x) 

Evaluating functions for given inputs or  

    outputs 

Discrete and Continuous functions 

Domain and Range 

Independent and dependent variables 

Intervals;  interval and set notation 

Function characteristics:   

    (decreasing/increasing; maxima/minima;                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

     end behavior; intercepts ) 

Arithmetic sequence 

Common difference 

Recursive formula 

Explicit formula 

 

 

Skills: 

I will use the definition of a function to 

determine whether a relationship is a function 

given a table, graph, or words. 

 

I will, given the function f(x), identify x as an 

element of the domain, the input, and f(x) is an 

element in the range, the output. 

 

I will evaluate functions for inputs in their 

domain. 

 

I will interpret statements that use function 

notation f(x) in terms of the context in which 

they are used. 

 

I will, given the graph of a function, determine 

the domain of the function as it relates to the 

numerical relationship it describes. 

 

I will write recursive and explicit formulas for 

arithmetic sequences. 

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

 Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

 Money Management   CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 

effectively and with reason. 

 Planning, Saving, and Investing   CRP5.    Consider the environmental, 
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social and economic impacts of 

decisions. 

 Becoming a Critical Consumer   CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility   CRP7.    Employ valid and reliable 

research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and 

Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective management. 

X Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 

 Career Exploration  E CRP11.  Use technology to enhance 

productivity. 

 Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

  

 

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

 Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

 Common Core Coach  - Algebra I (Triumph Learning) 

 

Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 
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Worksheets: 

 

Videos: 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s):  

 

Suggested Projects:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 

Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 

 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Domain and Range of a Function 

Relations and Functions 

Discrete and Continuous Functions 

Function Notation 

Special Functions (piece-wise; step; square root; cube root) 

Comparing Linear and Nonlinear Functions & Function Characteristics  

Arithmetic Sequences 

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  

flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks;  integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

Compact curriculum; accelerate pacing; promote questioning, 

hypothesizing, analyzing, reflecting; incorporate authentic components; 

provide enrichment and extension problems & activities; encourage unique 
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ideas & responses 

 

D indicates differentiation at the lesson level 
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Unit Plan Title 

 

Exponents and Exponential Functions 

Suggested Time Frame 13 days 

 

Overview / Rationale 

In this unit, students will review the laws of exponents that are used to simplify exponential 

expressions.  They will apply the appropriate properties of exponents to different situations and 

solve problems involving exponential functions.  Learners will also distinguish between linear 

and exponential functions given a table, equation, graph, or situation. They will become skilled 

at graphing exponential functions and solving real world problems involving growth and decay. 

Additionally, students will recognize the connections between exponential functions and 

geometric sequences.  

 

Stage 1 – Desired Results  

Established Goals: Standards 

 

HS. N.RN.1 

Explain how the definition of the meaning of rational exponents follows from extending the 

properties of integer exponents to those values, allowing for a notation for radicals in terms of 

rational exponents. For example, we define 5 
1/3

 to be the cube root of 5 because we want (5
1/3

)
3
 = 

5(
1/3

)
3
 to hold, so (5

1/3
)
3
 must equal 5.  

 

HS.N.RN.2 

Rewrite expressions involving radicals and rational exponents using the properties of exponents.  
 
HS.A.SSE.3  
Choose and produce an equivalent form of an expression to reveal and explain properties       
  of the quantity represented by the expression. 
  c. Use the properties of exponents to transform expressions for exponential functions For    

      example the expression 1.15
t
 can be rewritten as (1.151/12)12

t
 ≈ 1 01212

t
 to reveal the     

      approximate equivalent monthly interest rate if the annual rate is 15%. 

 

HS.F.IF.4 

For a function that models a relationship between two quantities, interpret key features of 

graphs and tables in terms of the quantities, and sketch graphs showing key features given a 

verbal description of the relationship Key features include: intercepts; intervals where the 

function is increasing, decreasing, positive, or negative; relative maximums and minimums; 

symmetries; end behavior; and periodicity 

 

HS.F.IF.7 

Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases.  

e.  graph exponential functions, showing intercepts and end behavior. 

 

HS. F.IF.8  
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Write a function defined by an expression in different but equivalent forms to reveal and 

explain different properties of the function. 

   b. Use the properties of exponents to interpret expressions for exponential functions. For  

       example, identify percent rate of change in functions such as y = (1.02)t, y = (0.97)t,     

       y = (1.01)12t, y = (1.2)t/10, and classify them as representing exponential growth or  

       decay. 

 

HS. F.IF.9  

Compare properties of two functions each represented in a different way (algebraically, 

graphically, numerically in tables, or by verbal descriptions). 

 

 HS.F.LE.1  
 Distinguish between situations that can be modeled with linear functions and with exponential     

 functions.                                                                                                                             

a. Prove that linear functions grow by equal differences over equal intervals, and that          

 exponential functions grow by equal factors over equal intervals. 

b. Recognize situations in which a quantity grows or decays by a constant percent rate per unit 

interval relative to another.  

HS.F.LE.2  
Construct exponential functions, given a graph, a description of a relationship, or two input-

output pairs (include reading these from a table). 

 

HS.F.LE.5 

Interpret the parameters in a linear or exponential function in terms of a context. 

 

HS.A.CED.1  
Create equations in one variable and use them to solve problems. Include equations arising from 

functions and exponential functions. 

 

HS.A.CED.2 

Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales. 

 

HS.A.REI.11 

Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = 

g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., 

using technology to graph the functions, make tables of values, or find successive 

approximations. Include cases where f(x) and/or g(x) are exponential, functions. 

  

 

 

HS.F.BF.1 

Write a function that describes a relationship between two quantities.  

a. Determine an explicit expression, a recursive process, or steps for calculation from a context. 
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HS.F.BF.2: Write arithmetic and geometric sequences both recursively and with an explicit 

formula, use them to model situations, and translate between the two forms. 

Enduring Understandings: 

Properties of exponents make it easier to 

simplify expressions. 

 

Real world situations involving exponential 

relationships can be interpreted or solved using 

multiple representations. 

 

 

Essential Questions: 

Why are the rules of exponents valuable in 

simplifying expressions? 

 

How can one recognize and solve an 

exponential function?  

 

How can exponential functions be used to 

determine growth or decay? 

 

Knowledge: 

Students will know how to solve problems 

involving the following topics: 

Product of Powers Property 

Power of a Power Property  

Power of a Product Property 

Definition of a Zero Exponent 

Definition of a Negative Exponent  

Quotient of Powers Property 

Power of a Quotient Property 

Rational exponents and radical form 

Exponential function 

Growth/decay factor 

Growth/decay rate 

Exponential growth (compound interest) 

Exponential decay (deprecation; half-life) 

Geometric sequence 

Common ratio 

Recursive formula 

Explicit formula 

 

Skills: 

I will simplify exponential expressions by 

applying the properties of exponents. 

 

I will convert from rational exponents to radical 

form. 

I will distinguish between linear and 

exponential functions given various 

representations. 

 

I will construct exponential functions given a 

graph, description, or table. 

 

I will recognize the difference between 

growth/decay rate and a growth/decay factor. 

 
I will interpret and write exponential growth 
and decay functions. 
 
I will evaluate and graph exponential functions. 

 

I will solve exponential equations 

mathematically and graphically. 

 

I will apply exponential functions in the context 

of real world problems. 

 

I will write recursive and explicit formulas for 

geometric sequences. 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 
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 A – assessed 

Career Ready Practices 

 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

X Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

X Money Management  E CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 

effectively and with reason. 

X Planning, Saving, and Investing  E T CRP5.    Consider the environmental, 

social and economic impacts of 

decisions. 

X Becoming a Critical Consumer  E CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility   CRP7.    Employ valid and reliable 

research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and 

Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective management. 

X Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 

X Career Exploration  T A CRP11.  Use technology to enhance 

productivity. 

 Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures 

 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source   
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Readings  

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

  Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

  Common Core Coach  - Algebra I (Triumph Learning) 

   
Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

 

Worksheets: 

 

Videos: 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s):  

 

Suggested Projects:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 

Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Properties of Exponents 

Radical and Rational Exponents 

Exponential Functions 

Exponential Growth and Decay 

Geometric Sequences 
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Recursively Defined Sequences 

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  

flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks;  integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

Compact curriculum; accelerate pacing; promote questioning, 

hypothesizing, analyzing, reflecting; incorporate authentic components; 

provide enrichment and extension problems & activities; encourage unique 

ideas & responses 

D indicates differentiation at the lesson level 
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Unit Plan Title 

 

Polynomials and Factoring 

Suggested Time Frame 22 days 

 

 

Overview / Rationale 

This unit will introduce students to polynomials such as monomials, binomials, and trinomials 

and how to classify them.  Learners will perform addition and subtraction on polynomials and 

simplify them by combining like terms.  Multiplication of polynomials, using distributive 

property and the ―FOIL‖ method, will also be covered.  Then, students will learn techniques for 

factoring polynomials. This will include the basics of factoring, factoring out the greatest 

common factor, factoring trinomial quadratics, and factoring special products such as perfect 

square trinomials and the differences of perfect squares.  Instruction will also incorporate solving 

polynomial equations in factored form by applying the zero-product property. Additionally, 

using polynomials to model and solve real world scenarios will be emphasized.  

 

Stage 1 – Desired Results  

Established Goals: Standards 

HS.A.APR.1  

Understand that polynomials form a system analogous to the integers, namely, they are 

closed under the operations of addition, subtraction, and multiplication; add, subtract, 

and multiply polynomials. 

 

HS.A.APR.3 

 Identify zeroes of polynomials when suitable factorizations are available, and use the 

zeroes to construct a rough graph of the function defined by the polynomial. 

 

HS.A.SSE.2  

Use the structure of an expression to identify ways to rewrite it. For example, see       

x4 – y4 as (x2)2 – (y2)2, thus recognizing it as a difference of squares that can be 

factored as (x2 – y2) (x2  + y2). 

 

HS.A.SSE.3  

Choose and produce an equivalent form of an expression to reveal and explain properties 

of the quantity represented by the expression. 
a. Factor a quadratic expression to reveal the zeroes of the function it defines.  

Enduring Understandings: 

Students will be able to manipulate 

polynomials using addition, subtraction, 

multiplication, and factoring using a variety of 

methods. 

 

Students will apply their knowledge of 

simplifying polynomials to real-life situations. 

Essential Questions: 

Why is it necessary to manipulate expressions 

in mathematics? 

 

How can expressions be used to model and 

solve real-life situations? 
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Knowledge: 

Students will know how to solve problems 

involving the following topics: 

Number of Terms & Degree of a Polynomial 

Standard form of a Polynomial 

Monomial 

Binomial 

Trinomial 

Distributive property 

Combining like terms 

FOIL method 

GCF 

Perfect Square Trinomial 

Difference of Perfect Squares 

 

Skills: 

I will classify polynomials and find their degree. 

 

I will simplify polynomial expressions by 

adding and subtracting and combining like 

terms. 

 

I will multiply polynomial expressions using the 

distributive property or FOIL method. 

 

I will factor polynomial expressions using the 

GCF, x2 +bx +c, ax2 + bx + c, difference of two 

squares, and perfect square trinomial patterns. 

 
I will use polynomials in solving problems 

based on real world situations. 

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

X Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

 Money Management   CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 

effectively and with reason. 

 Planning, Saving, and Investing   CRP5.    Consider the environmental, 

social and economic impacts of 

decisions. 

 Becoming a Critical Consumer  E CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility   CRP7.    Employ valid and reliable 

research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and 

Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective management. 

X Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 



41 
 

 Career Exploration   CRP11.  Use technology to enhance 

productivity. 

 Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

 

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

   Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

  Common Core Coach  - Algebra I (Triumph Learning) 

   

Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

  

Worksheets: 

 

Videos: 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s):  

 

Suggested Projects:  

 

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 
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Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Introduction to Polynomials 

Adding and Subtracting Polynomials 

Multiplying Polynomials (distributive property & FOIL) 

Special Products of Polynomials 

Solving Polynomial Equations in Factored Form (Zero-Product Property) 

Factoring Polynomials using the GCF 

Factoring x
2
 + bx + c  (leading coefficient of 1) 

Factoring  ax
2
 + bx + c  (leading coefficient not 1) 

Factoring Special Products (perfect square trinomials, difference of perfect 

squares) 

Factoring Polynomials Completely 

Real-World Applications of Polynomials 

Modifications 

 

Pre-assessment;  tiered lessons/assignments;  student collaboration;  

flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks;  integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

 

Compact curriculum; accelerate pacing; promote questioning, 

hypothesizing, analyzing, reflecting; incorporate authentic components; 

provide enrichment and extension problems & activities; encourage unique 

ideas & responses 

 

D indicates differentiation at the lesson level 
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Unit Plan Title 

 

Quadratic Functions 

Suggested Time Frame 32  days 

 

 

Overview / Rationale 

This broad unit begins with the simplification of radical expressions and performing operations 

with radicals.  Sums and products of rational and irrational numbers will be explored as well.  

Then, students will examine the key characteristics of the graphs of quadratic functions and the 

standard, vertex, and intercepts forms for quadratic equations.  The importance of knowing or 

determining the vertex/axis of symmetry of a parabola, and evaluating the discrimant to 

determine number of solutions will be stressed.  Students will manually graph quadratic 

equations and use graphs to estimate solutions.  They will solve quadratic functions that lead to 

real and complex solutions using a variety of other methods such as taking square roots, 

factoring, completing the square, and applying the quadratic formula. Students will learn to 

choose a method for solving that is most advantageous to the situation.   In addition, real world 

applications involving quadratics, such as projectile motion, are an integral part of this unit, as is 

investigating how all quadratic graphs are just transformations of a parent function graph.  

 

Stage 1 – Desired Results  

Established Goals: Standards 

HSN.RN.2 

Rewrite expressions involving radicals and rational exponents using the properties of exponents. 

 

HSN.RN.3 

Explain why the sum or product of two rational numbers is rational; that the sum of a rational 

number and an irrational number is irrational; and that the product of a nonzero rational number 

and an irrational number is rational. 

 

HS.F.IF.4  
For a function that models a relationship between two quantities, interpret key features of 

graphs and tables in terms of the quantities, and sketch graphs showing key features given a 

verbal description of the relationship. Key features include: intercepts; intervals where the 

function is increasing, decreasing, positive, or negative; relative maximums and minimums; 

symmetries; end behavior; and periodicity. 

 

HS.F.IF.7  
Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases.                     

a. Graph quadratic functions and show intercepts, maxima, and minima 

 

HS.F.IF.8 

 Write a function defined by an expression in different but equivalent forms to reveal and 

explain different properties of the function. 
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a. Use the process of factoring and completing the square in a quadratic function to show 

zeroes, extreme values, and symmetry of the graph, and interpret these in terms of a 

context. 

 

HS.F.IF.9 

Compare properties of two functions each represented in a different way (algebraically, 

graphically, numerically in tables, or by verbal descriptions). For example, given a graph of one 

quadratic function and an algebraic expression for another, say which has the larger maximum.  

 

HS.A.REI.4  
Solve quadratic equations in one variable. 

a. Use the method of completing the square to transform any quadratic equation in x    

into an equation of the form (x - p)2 = q that has the same solutions Derive the 

quadratic formula from this form. 

       b. Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots,   

             completing the square, the quadratic formula and factoring, as appropriate to the  

             initial form of the equation. Recognize when the quadratic formula gives complex  

             solutions and write them as a ± bi for real numbers a and b. 

 

HS.A.REI.7 

Solve a simple system consisting of a linear equation and a quadratic equation in two 

variables algebraically and graphically. 

 

HS.A.REI.11  
Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = 

g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, 

e.g., using technology to graph the functions, make tables of values, or find successive 

approximations. Include cases where f(x) and/or g(x) are linear, and polynomial, functions. 

 

HS.A.CED.1 

Create equations and inequalities in one variable and use them to solve problems. Include 

equations arising from quadratic functions.  

 

HS.A.CED.2  
Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales.  

 

HS.A.SSE.3  
Choose and produce an equivalent form of an expression to reveal and explain properties 

of the quantity represented by the expression. 
b. Complete the square in a quadratic expression to reveal the maximum or minimum value 
of the function it defines. 
 
 
HS.A.APR.3  
Identify zeroes of polynomials when suitable factorizations are available, and use the 
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zeroes to construct a rough graph of the function defined by the polynomial. 

 

HS.F.LE.3  
Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a 

quantity increasing linearly, quadratically, or (more generally) as a polynomial function. 

 

HS.F.BF.3  
Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for 

specific values of k (both positive and negative); find the value of k given the graphs. 

Experiment with cases and illustrate an explanation of the effects on the graph using 

technology.  

Enduring Understandings: 

There are multiple methods to solving a 

quadratic, each of which is suitable to certain 

situations. 

 

The characteristics of quadratic functions and 

their representations are useful in solving real-

world problems. 

 

The graph of any quadratic function is a 

transformation of the basic quadratic parent 

function. 

Essential Questions: 

How can one determine the best method for 

solving quadratic equations? 

 

 

Why is it necessary to use mathematical 

relationships to model a real world situation? 

 

 

Why can it be said that all quadratics are just 

transformations? 

 

Knowledge: 

Students will know how to solve problems 

involving the following topics: 

Radical expression 

Rationalizing the denominator 

Conjugates 

Rational and irrational numbers 

Standard Form of a Quadratic Equation 

Vertex form of a Quadratic Equation 

Intercepts form of a Quadratic Equation  

Parabola 

Vertex 

Axis/Line of symmetry 

Discriminant 

Quadratic Formula 

Zero Product Property 

Square Roots 

Completing the Square 

Perfect Square Trinomial 

Solutions/roots/intercepts 

Complex/Imaginary Roots or Solutions 

Parent function 

Family of functions 

Skills: 

I will simplify radical expressions. 

 

I will perform operations with radicals. 

 

I will explain the results of sums and products 

of rational and irrational numbers. 

 

I will graph a quadratic function/parabola. 

 

I will identify and explain key features of a 

quadratic function/parabola.  

 

I will solve quadratic equations by graphing.  

 

I will solve quadratic equations by factoring 

and applying the zero product property. 

 

I will solve quadratics equations by using 

square roots. 

 

I will solve quadratic equations by completing 

the square. 
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Transformations (translations, reflections, 

shrinks, stretches)  

 

 

I will solve quadratic equations by using the 

quadratic formula. 

 
I will choose the most appropriate method to 

solve a quadratic equation and justify my 

choice. 

I will solve real-life problems involving 

quadratic functions and explain the answers in 

terms of the context (e.g.  area problems; 

projectile motion) 

 

I will determine the transformations of a 

parabola from its parent function. 

 

I will compare linear, exponential, and 

quadratic models. 

 

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

 Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

 Money Management   CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 

effectively and with reason. 

 Planning, Saving, and Investing   CRP5.    Consider the environmental, 

social and economic impacts of 

decisions. 

 Becoming a Critical Consumer  E CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility   CRP7.    Employ valid and reliable 

research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and 

Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective management. 
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X Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 

 Career Exploration  E T CRP11.  Use technology to enhance 

productivity. 

 Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

 

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

   Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

  Common Core Coach  - Algebra I (Triumph Learning) 

   

Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

Worksheets: 

 

Videos: 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s):  

 

 

Suggested Projects:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 
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Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Properties of Square Roots/Simplifying Radicals 

Real Number Operations/Rational and Irrational Numbers 

Graphing y = ax
2
;  Features of quadratic graphs 

Graphing y = ax
2
 + c 

Graphing y = ax
2
 + bx + c  (standard form) 

Graphing  y = a(x – h) 
2
 + k  (vertex form) 

Comparing Linear, Exponential, and Quadratic Functions/graphs 

Solving Quadratic Equations by Graphing 

Solving Quadratic Equations by Using Square Roots 

Solving Quadratic Equations by Using the Quadratic Formula 

Solving Quadratic Equations by Factoring/Zero-Product Property 

Solving Quadratic Equations by Completing the Square 

Choosing a Solution Method 

Solving Systems of Linear and Quadratic Equations 

Real-World Applications of Quadratics 

 

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  flexible 

groupings;  guiding questions;  choice boards/menus;  open-ended tasks;  

integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

 

Compact curriculum; accelerate pacing; promote questioning, hypothesizing, 

analyzing, reflecting; incorporate authentic components; provide enrichment 
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and extension problems & activities; encourage unique ideas & responses 

 

D indicates differentiation at the lesson level 
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Unit Plan Title 

 

Rational Equations and Non-linear Functions (Square and Cube 

Root)  

Suggested Time Frame 14 days 

 

Overview / Rationale 

This unit involves the solving of rational and radical equations and how extraneous solutions 

may occur.  Radical non-linear functions, both square root and cube root, will be addressed. 

Students will graph and describe these functions and determine the average rate of change along 

different intervals of the graph.  Comparisons will also be made to the parent square and cube 

root functions.  

 

Stage 1 – Desired Results  

Established Goals: Standards 

HS.A.REI.2  

Solve simple rational and radical equations in one variable, and give examples showing how 

extraneous solutions may arise. 

 

A.CED.1 

Create equations in one variable and use them to solve problems. Include equations arising from 

simple rational functions.  

 

A.CED.2 

 Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales. 

 

HS.F.IF.4  

For a function that models a relationship between two quantities, interpret key features of graphs 

and tables in terms of the quantities, and sketch graphs showing key features given a verbal 

description of the relationship. 

 

HS.F.IF.6 

Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph. 

 

HS.F.IF.7 

Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases.  

b. Graph square root, cube root functions. 

 

HS.F.IF.9 

Compare properties of two functions each represented in a different way (algebraically, 

graphically, numerically in tables, or by verbal descriptions).  

Enduring Understandings: 

Rational equations can be solved by applying the 
Essential Questions: 

How can a rational equation be solved? 
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Cross-Products Property. 

 

Square and cube root functions are solved by 

squaring or cubing both sides of the equation. 

 

 

 

How can radical functions be solved and 

what do their graphs tell about their 

characteristics? 

Knowledge: 

Students will know how to solve problems involving 

the following topics: 

Rational equation 

Cross Products Property 

Extraneous solution 

Radical equation 

Square root function 

Cube root function 

Parent graph 

Radicand 

Domain, range/excluded values 

 

Skills: 

I will solve rational equations in one 

variable by using cross products. 

 

I can identify extraneous solutions when 

solving rational and radical equations. 

 

I will graph square root functions and 

show/label key features of the graph. 

  

I will compare graphs of square root 

functions to the parent function y = √x. 

 

I will graph cube root functions and 

show/label key features of the graph.  

 

I will compare graphs of cube root 

functions to the parent graph. 

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible 

and contributing citizen and 

employee. 

 Income and Careers  T A CRP2.    Apply appropriate 

academic and technical skills. 

 Money Management   CRP3.    Attend to personal 

health and financial well-being. 

 Credit and Debt Management  E CRP4.    Communicate clearly 

and effectively and with reason. 

 Planning, Saving, and Investing   CRP5.    Consider the 

environmental, social and 

economic impacts of decisions. 

 Becoming a Critical Consumer   CRP6.    Demonstrate creativity 

and innovation. 

 Civic Financial Responsibility   CRP7.    Employ valid and 
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reliable research strategies. 

 Insuring and Protecting  E T A CRP8.    Utilize critical thinking 

to make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and 

Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective 

management. 

X Career Awareness   CRP10.  Plan education and 

career paths aligned to personal 

goals. 

 Career Exploration  E T CRP11.  Use technology to 

enhance productivity. 

 Career Preparation   CRP12.  Work productively in 

teams while using cultural global 

competence.  

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

 

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

  Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

  Common Core Coach  - Algebra I (Triumph Learning) 

   

Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

 

Worksheets: 

 

Videos:  
 



53 
 

Stage 2 – Assessment Evidence 

Performance Task(s):   

 

Suggested Project Ideas:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 

Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 

 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

Solving Rational Equations 

Graphing/Analyzing Square Root Functions 

Graphing/Analyzing Cube Root Functions 

Solving Radical Equations  

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  flexible 

groupings;  guiding questions;  choice boards/menus;  open-ended tasks;  

integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

 

Compact curriculum; accelerate pacing; promote questioning, hypothesizing, 

analyzing, reflecting; incorporate authentic components; provide enrichment 

and extension problems & activities; encourage unique ideas & responses 

 

D indicates differentiation at the lesson level 
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Unit Plan Title 

 

Data and Statistical Analysis 

Suggested Time Frame 14 days 

 

Overview / Rationale 

This unit focuses on students’ ability to analyze data, and interpret and choose data displays.  

Students will compare measures of central tendency (mean, median, and mode) and find the 

range and standard deviation of data sets.  Box-and-whisker plots will be analyzed, and two-way 

tables used to recognize associations in data.  Students will draw on statistics to represent real 

world situations and communicate results, using technology when needed.   

 

Stage 1 – Desired Results  

Established Goals: Standards 

 
HS.S.ID.1  
Represent data with plots on the real number line (dot plots, histograms, and box plots). 
 
HS.S.ID.2  
Use statistics appropriate to the shape of the data distribution to compare center (median, mean) 

and spread (interquartile range, standard deviation) of two or more different data sets. 

 

HS.S.ID.3  
Interpret differences in shape, center and spread in the context of the data sets, accounting for 

possible effects of extreme data points (outliers).              

 

HS.S.ID.5  
Summarize categorical data for two categories in two-way frequency tables. Interpret relative 

frequencies in the context of the data (including joint, marginal, and conditional relative 

frequencies). 

 

 

Enduring Understandings: 

Data can be analyzed both numerically and 

visually in order to convey meaning.  

 

Essential Questions: 

How can collecting and analyzing data help 

one make decisions and predictions? 

Knowledge: 

Students will know how to solve problems 

involving the following topics: 

Measures of Central Tendency (mean, 

   median, mode) 

Measures of Variation (range, standard  

   deviation)   

Frequency table 

Histogram 

Quartiles 

Interquartile Range 

Skills: 

I will calculate and compare measure of center 

(mean, median, mode) of data sets. 

 

I will calculate and compare measures of 

variation (range, standard deviation) of data 

sets. 

 

I will create and interpret box-and-whisker 

plots in the context of a problem. 
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Box-and-Whisker Plot 

Independent and Dependent Variables 

Outliers 

Two-Way Table 

Frequency 

 

 

I will use box-and-whisker plots to compare 

data sets. 

 

I will analyze data displays such as frequency 

tables, histograms, and box-and-whisker plots 

and describe the shape of the distribution. 

 
I can make a two-way table and use it to 
recognize associations in data. 
 
I will be able to choose and construct an 
appropriate data display based on given data.  

 

In this unit plan, the following 21st Century Life and Careers skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Career Ready Practices 

9.1 Personal Financial Literacy   CRP1.    Act as a responsible and 

contributing citizen and employee. 

X Income and Careers  T A CRP2.    Apply appropriate academic 

and technical skills. 

X Money Management   CRP3.    Attend to personal health 

and financial well-being. 

 Credit and Debt Management  E T A CRP4.    Communicate clearly and 

effectively and with reason. 

X Planning, Saving, and Investing  E T CRP5.    Consider the environmental, 

social and economic impacts of 

decisions. 

X Becoming a Critical Consumer  E CRP6.    Demonstrate creativity and 

innovation. 

 Civic Financial Responsibility  E CRP7.    Employ valid and reliable 

research strategies. 

X Insuring and Protecting  E T A CRP8.    Utilize critical thinking to 

make sense of problems and 

persevere in solving them. 

9.2 Career Awareness, Exploration, and 

Preparation 

  CRP9.    Model integrity, ethical 

leadership and effective management. 

 Career Awareness   CRP10.  Plan education and career 

paths aligned to personal goals. 

 Career Exploration  E T CRP11.  Use technology to enhance 

productivity. 

X Career Preparation   CRP12.  Work productively in teams 

while using cultural global 

competence. 
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Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures 

 

 

Student Resources 

Primary Source  

Readings 

 

Secondary Source 

Readings 

 

Supporting Text pages  

Teacher Resources 

Texts: 

 

Supplemental Texts/Workbooks:  

 Big Ideas MATH: Algebra 1 – A Common Core Curriculum 

 Common Core Coach  - Algebra I (Triumph Learning) 

   
Websites:  parcc.pearson.com & parcconline.org (PARCC  Practice Tests and Released Items); 

Math Warehouse; Mathematics Assessment Resource Services (MARS);  Learn Zillion; New 

Jersey Center for Teaching and Learning; IXL Math; Illustrative Mathematics;  National Council 

of Teachers of Mathematics; Khan Academy; www.insidemathematics.org/performance-

assessment-tasks 

  

Worksheets: 

 

Videos: 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s):   

 

Suggested Project Ideas:  

Other Evidence: 

Entrance, Mid-class, & Exit tickets; 

Communicator/Whiteboard responses; 

Quizzes; Tasks; Extended Constructed 

Response Questions; etc. 

Summative assessment: Unit Test 
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Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Suggested 

Learning 

Activities 

 Measures of Central Tendency 

Measures of Dispersion (Range and Standard Deviation) 

Box-and-Whisker Plots 

Shapes of Distributions (Histograms) 

Scatter Plots and Lines of Fit 

Two-Way Tables 

Choosing a Data Display 

Modifications Pre-assessment;  tiered lessons/assignments;  student collaboration;  

flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks;  integration of technology;  remediation or extension activities;  UDL 

principles: multiple means of representation, expression, and engagement; 

etc.  

Compact curriculum; accelerate pacing; promote questioning, 

hypothesizing, analyzing, reflecting; incorporate authentic components; 

provide enrichment and extension problems & activities; encourage unique 

ideas & responses 

D indicates differentiation at the lesson level 

 

 

 

 

 

 

 

 


