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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Overview
 The purpose of this document is to provide guidance regarding how all the standards in Algebra 1, Algebra 2, and Geometry may be grouped into units and how those units might look. Since this document is merely guidance, a district should implement the standards in a manner that addresses its curriculum and the specific needs of its students.
 The Table of Contents below arranges the South Carolina College- and Career-Ready Standards for Mathematics for high school into Course Coversheets and Units.
 • Each high school Course Coversheet organizes the high school course standards into possible instructional units and provides links to specific high school course Units.
 • Each high school course Unit contains: o Clarifying notes related to the standards within the unit o New academic vocabulary in the unit o Prior and subsequent knowledge related to the unit o Description of the relationship between the standards in the unit o Potential instructional strategies and lessons organized by possible teaching sequence o Resources for the unit o Sample formative assessment tasks and questions organized by possible teaching sequence.
 • Important notes about all Units: o Strikethroughs identify which piece(s) of a standard is not covered in a specific unit. Strikethrough portions should, however, be
 covered in a different Unit before the end of the course. o Including references content that must be mastered, while e.g. references possible illustrative examples. The phrase i.e. references
 the only examples or terms that should be used. o Asterisks (*) indicate Graduation Standards. Graduation Standards are not optional.
 South Carolina Department of Education | Office of Standards and Learning Summer 2015 Page 2
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Table of Contents Return to High School Overview.
 Units High School Courses
 Algebra 1 Algebra 2 Geometry Algebra 1 Coversheet Algebra 2 Coversheet Geometry Coversheet
 1 Relationships Between Quantities and Expressions
 Functions: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions
 Points, Lines, Planes, Angles, and Proofs
 2 Reasoning with Linear Equations and Inequalities
 Linear Equations/Inequalities and Systems of Equations/Inequalities Triangles
 3 Modeling and Analyzing Quadratic Functions Polynomials Quadrilaterals
 4 Modeling and Analyzing Exponential Functions
 Quadratic Functions, Equations, and Inequalities Similarity
 5 Comparing and Contrasting Functions
 Radical and Simple Rational Functions and Equations Right Triangles and Trigonometry
 6 Describing Data Exponential Functions and Equations Area and Volume
 7 Circles 8 Statistics
 South Carolina Department of Education | Office of Standards and Learning Summer 2015 Page 3
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Coversheet Return to High School Overview or High School Table of Contents.
 Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Functions:
 Arithmetic/Geometric Sequences and
 Absolute Value, Step, and Piece-Wise
 Functions
 Linear Equations/Inequalities
 and Systems of Equations/Inequalities
 Polynomials Quadratic Functions,
 Equations, and Inequalities
 Radical and Simple Rational Functions and
 Equations
 Exponential Functions and Equations
 Standards Standards Standards Standards Standards Standards A2.FBF.1a A2.FBF.2* A2.FBF.3* A2.FIF.3* A2.FIF.7* A2.FIF.9*
 A2.FLQE.2* A2.FLQE.5*
 A2.ACE.1* A2.ACE.2* A2.ACE.3
 A2.ACE.4*
 A2.AAPR.1* A2.AAPR.3 A2.ASE.1* A2.ASE.2*
 A2.ACE.1* A2.ACE.2* A2.ACE.3
 A2.ACE.4* A2.AREI.4b*
 A2.AREI.7 A2.AREI.11* A2.ASE.3b* A2.FBF.1a* A2.FBF.1b* A2.FBF.3* A2.FIF.4* A2.FIF.5* A2.FIF.6* A2.FIF.8* A2.FIF.9*
 A2.NCNS.1* A2.NCNS.7*
 A2.ACE.1* A2.ACE.4* A2.AREI.2*
 A2.AREI.11* A2.FBF.1a* A2.FBF.1b* A2.FBF.3* A2.FIF.4* A2.FIF.5* A2.FIF.6* A2.FIF.7* A2.FIF.8*
 A2.ACE.1* A2.ACE.2* A2.ACE.4* A2.ASE.3c* A2.AREI.11* A2.FBF.1a* A2.FBF.1b* A2.FBF.2* A2.FBF.3* A2.FIF.3* A2.FIF.4* A2.FIF.5* A2.FIF.6*
 A2.FIF.8b* A2.FLQE.1b* A2.FLQE.2* A2.FLQE.5*
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 39
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Coversheet Return to High School Overview or High School Table of Contents.
 Mathematical Process Standards: The South Carolina College- and Career-Ready (SCCCR) Mathematical Process Standards demonstrate the ways in which students develop conceptual understanding of mathematical content and apply mathematical skills. As a result, the SCCCR Mathematical Process Standards should be integrated within the SCCCR Content Standards for Mathematics for each grade level and course. Since the process standards drive the pedagogical component of teaching and serve as the means by which students should demonstrate understanding of the content standards, the process standards must be incorporated as an integral part of overall student expectations when assessing content understanding.
 1. Make sense of problems and persevere in solving them. a. Relate a problem to prior knowledge. b. Recognize there may be multiple entry points to a problem and more than one
 path to a solution. c. Analyze what is given, what is not given, what is being asked, and what strategies
 are needed, and make an initial attempt to solve a problem. d. Evaluate the success of an approach to solve a problem and refine it if necessary.
 5. Use a variety of mathematical tools effectively and strategically. c. Select and use appropriate tools when solving a mathematical problem. d. Use technological tools and other external mathematical resources to explore and
 deepen understanding of concepts.
 2. Reason both contextually and abstractly. a. Make sense of quantities and their relationships in mathematical and real-world
 situations. b. Describe a given situation using multiple mathematical representations. c. Translate among multiple mathematical representations and compare the
 meanings each representation conveys about the situation. d. Connect the meaning of mathematical operations to the context of a given
 situation.
 6. Communicate mathematically and approach mathematical situations with precision. a. Express numerical answers with the degree of precision appropriate for the
 context of a situation. b. Represent numbers in an appropriate form according to the context of the
 situation. c. Use appropriate and precise mathematical language. d. Use appropriate units, scales, and labels.
 3. Use critical thinking skills to justify mathematical reasoning and critique the reasoning of others.
 e. Construct and justify a solution to a problem. f. Compare and discuss the validity of various reasoning strategies. g. Make conjectures and explore their validity. h. Reflect on and provide thoughtful responses to the reasoning of others.
 7. Identify and utilize structure and patterns. d. Recognize complex mathematical objects as being composed of more than one
 simple object. e. Recognize mathematical repetition in order to make generalizations. f. Look for structures to interpret meaning and develop solution strategies.
 4. Connect mathematical ideas and real-world situations through modeling. e. Identify relevant quantities and develop a model to describe their relationships. f. Interpret mathematical models in the context of the situation. g. Make assumptions and estimates to simplify complicated situations. h. Evaluate the reasonableness of a model and refine if necessary.
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 40
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Algebra 2 Unit 1 Title Functions: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions
 Content Standards with Clarifying Notes Prior Knowledge Required for this Unit Potential Instructional Strategies/Lessons New Academic Vocabulary for This Unit Subsequent Knowledge Related to this Unit Resources
 Relationship Among Standards in this Unit Sample Formative Assessment Tasks/Questions
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 41
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Content Standards with Clarifying Notes Open bullets indicate clarifying notes.
 • A2.FLQE.2* Create symbolic representations of linear and exponential functions, including arithmetic sequences, given graphs, verbal descriptions, and tables.
 ○ Representation of exponential functions will be addressed in Unit 6. o Focus for arithmetic sequences in Algebra 2 is on the arithmetic sequences and its connection to linear functions. o Engage prior knowledge by beginning with linear functions to describe features and representations, making the connection to
 arithmetic sequences, then extending to geometric, piece-wise and step functions. • A2.FIF.3* Define functions recursively and recognize that sequences are functions, sometimes defined recursively, whose domain is a subset
 of the integers. o Emphasize understanding of what a recursive function is.
 • A2.FBF.2* Write arithmetic and geometric sequences both recursively and with an explicit formula, use them to model situations, translate between the two forms.
 o Connect arithmetic sequences to linear functions and geometric sequences to exponential functions. o Understand that linear functions are the explicit form of recursively-defined arithmetic sequences and that exponential functions are
 the explicit form of recursively-defined geometric sequence. o Emphasize understanding of why the recursive formula for an arithmetic sequence uses addition and the explicit form uses
 multiplication. o Emphasize understanding of why the recursive formula for a geometric sequence uses multiplication and why the explicit form uses
 exponential. o Distinguish between explicit and recursive formulas.
 • Recursive formulas exhibit how a sequence starts and how to use the previous value(s) to generate the next element. • Explicit formulas allow one to find any element of a sequence without knowing the previous element.
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 42
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 • A2.FBF.1*a Write a function that models a relationship between two quantities using both explicit expressions and a recursive process and by combining standard forms using addition, subtraction, multiplication and division to build new functions.
 o Provide multiple applied contexts and opportunities in which to explore these functions. Use real-world examples, so students can not only describe what they see in a table, equation, or graph, but also relate the key features to real-life meanings.
 o Distinguish between relationships that are functions and are not functions (first introduced in Grade 8) and examine graphs and tables of non-functions versus functions. Often students have the misconception that all relationships having an input and output are functions and therefore misuse the function terminology.
 o A2.FBF.1a is not a Graduation Standard. • A2.FIF.7* Graph functions from their symbolic representations. Indicate key features including intercepts; intervals where the function is
 increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior and periodicity. Graph simple cases by hand and use technology for complicated cases.
 o Included functions are absolute value, arithmetic sequence, piece-wise, and step. o Graph functions, both with and without a calculator. Students could begin by examining graphs, describing the characteristics
 (intercepts, increasing/decreasing intervals, relative maxima, minima, symmetry, end behavior, and asymptotes) and then transition to using a given set of characteristics to sketch the graph of a function.
 o Understand that absolute value and step functions are part of the piece-wise family of functions • Absolute value and step functions have linear pieces • General piece-wise functions may have quadratic and exponential pieces.
 o Discussion of periodicity will take place in Pre-Calculus. • A2.FBF.3* Describe the effect of the transformations (𝑥𝑥), (𝑥𝑥) + 𝑘𝑘, 𝑓𝑓(𝑥𝑥 + 𝑘𝑘), and combinations of such transformations on the graph of
 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) for any real number 𝑘𝑘. Find the value of 𝑘𝑘 given the graphs and write the equation of a transformed parent function given its graph.
 o Included functions are absolute value, arithmetic sequence, piece-wise, and step. • A2.FIF.9* Compare properties of two functions given in different representations such as algebraic, graphical, tabular, or verbal.
 o Included functions are absolute value, arithmetic sequence, piece-wise, and step. • A2.FLQE.5* Interpret the parameters in a linear or exponential function in terms of the context.
 o Included functions are absolute value, arithmetic sequence, piece-wise, and step. o Relate the domain of a function to its graph and where applicable, to the quantitative relationship it describes. For example, if the
 function 𝑓𝑓(𝑥𝑥) gives the number of person-hours it takes to assemble 𝑥𝑥 engines in a factory, then the positive integers would be an appropriate domain for the function.
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 43
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 New Academic Vocabulary for This Unit • Arithmetic Sequence • Composition of Functions • End Behavior • Explicit Formula • Geometric Sequence • Greatest Integer Function • Piece-Wise Defined Function • Recursive Formula • Sequence • Step Function
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 44
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Prior Knowledge Required for this Unit In earlier grades/courses, students have developed conceptual knowledge and have had the opportunity to learn how to:
 • Representing functions in multiple ways – mappings, tables, graphs, equations and verbal descriptions (8.F.1 – 5). • Create symbolic representations of linear functions (A1.FLQE.2). • Graphing functions and indicating key features with quadratic and linear only (A1.FIF.7). • Effects of transformation with linear, quadratic, and exponential with integer exponents (A1.FBF.3). • Comparing the properties of two functions given in different forms for linear, quadratic, and exponential with integer exponents (A1.FIF.9). • Interpret the parameters in a linear function in terms of context (A1.FLQE.5).
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 45
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Subsequent Knowledge Related to this Unit • Algebra 2 Unit 1 creates symbolic representations of functions given graphs, verbal descriptions, and tables (A2.FLQE.2*).
 o Will also be addressed in Algebra 2 Unit 6: Exponential Functions and Equations. • Algebra 2 Unit 1 defines functions recursively and recognize that sequences are functions (A2.FIF.3*).
 o Will also be addressed in Algebra 2 Unit 6: Exponential Functions and Equations. o Geometric Sequences are included in Algebra 2 Unit 1 but can also be repeated in Algebra 2 Unit 6: Exponential Functions and
 Equations. • Algebra 2 Unit 1 writes a function that models a relationship between two quantities (A2.FBF.1a; note: IA.FBF.1a is not a Graduation
 Standard.). o Will also be addressed in Algebra 2 Unit 4: Quadratic Functions and Equations, Algebra 2 Unit 5: Rational and Simple Rational
 Functions and Equations, and Algebra 2 Unit 6: Exponential Functions and Equations. • Algebra 2 Unit 1 graphs functions from their symbolic representations (A2.FIF.7*).
 o Will also be addressed in Algebra 2 Unit 5: Rational and Simple Rational Functions and Equations. • Algebra 2 Unit 1 describes the effect of the transformations on the graph of 𝑦𝑦 = (𝑥𝑥) and writes the equation of a transformed parent function
 given its graph (A2.FBF.3*). o Will also be addressed in Algebra 2 Unit 4: Quadratic Functions and Equations, Algebra 2 Unit 5: Rational and Simple Rational
 Functions and Equations, and Algebra 2 Unit 6: Exponential Functions and Equations. • Algebra 2 Unit 1 compares properties of two functions given in different representations (A2.FIF.9*).
 o Will also be addressed in Algebra 2 Unit 4: Quadratic Functions and Equations. • Algebra 2 Unit 1 interprets the parameters in a linear function in terms of the context (A2.FLQE.5*).
 o Will also be addressed in Algebra 2 Unit 6: Exponential Functions and Equations.
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 46
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Relationship Among Standards in this Unit The standards in this unit include functions not specifically covered in the subsequent Algebra 2 units. Students are expected to write, graph, apply, and interpret these functions. The focus in Unit 1 is on the characteristics, similarities and differences in the following functions: linear, absolute value, arithmetic/geometric sequence, piece-wise, and step functions. The goal is for students to develop, understand, and make connections between a variety of function forms: equations, graphs, verbal descriptions, and tables. The terms recursively and explicitly are introduced for the first time, along with arithmetic/geometric sequences. Focus is placed on real world applications and contextual situations that students can relate to. Emphasis is also placed on the transformation of these functions in the coordinate plane.
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 47
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Potential Instructional Strategies/Lessons The order of the topics below illustrates a possible instructional order for Unit 1. Arithmetic Sequences (A.2.FBF.1 and 2; A2.FIF.3)
 a. Writing Arithmetic Sequences Recursively and Explicitly Algebra Lab: – Link will be added in August, 2015 LearnZillion: Model Arithmetic Sequences And Situations By Using Both Recursive And Explicit Formulas
 b. Writing Geometric Sequences Recursively and Explicitly Algebra Lab: – Link will be added in August, 2015 Algebra Lab: – Link will be added in August, 2015
 c. Graphing Calculator Exploration of Arithmetic Sequences TI Education: Arithmetic Sequences & Series
 Geometric Sequences (A.2.FBF.1 and 2; A2.FIF3) a. Writing Geometric Sequences Recursively And Explicitly
 Algebra Lab: – Link will be added in August, 2015 Algebra Lab: – Link will be added in August, 2015
 Piece-Wise Functions (A2.FIF.7*) a. Connecting Piece-Wise, Absolute Value, and Step Functions
 Birdville Schools: Extension Activity For Piece-Wise Functions Math Is Fun: Piece-Wise MathBits Notebook: Piece-Wise Rowe Math Wiki: Piece-Wise Module
 Functions – Linear, Absolute Value, Arithmetic Sequences, Piece-Wise, and Step (A.2.FBF.1a, 2, and 3; A.2.FBF.3; A2.FIF3) a. Videos On Graphs And Their Transformations
 Virtual Nerd: Absolute Value and Piece-Wise Functions b. Examples For Piece-Wise, Step, Greatest Integer, And Absolute Value
 Glencoe McGraw-Hill: Special Functions c. Extension Activity For Piece-Wise Functions
 Birdville Schools: Analyzing Piece-Wise Functions d. Key Features of Graphs
 MathBits Notebook: Function Features South Carolina Department of Education | Office of Standards and Learning July 2015 Page 48
 http://learnzillion.com/lesson_plans/882-model-arithmetic-sequences-and-situations-by-using-both-recursive-and-explicit-formulas
 http://education.ti.com/en/us/activity/detail?id=EF53AC5DC8974242B1F80C2E1796DEBC
 http://schools.birdvilleschools.net/cms/lib2/TX01000797/Centricity/Domain/124/Analyzing%20Piecewise%20Functions.pdf
 http://www.mathsisfun.com/sets/functions-piecewise.html
 http://mathbitsnotebook.com/Algebra1/FunctionGraphs/FNGTypePiecewise.html
 http://rowemathwiki.cmswiki.wikispaces.net/file/view/NCSCOS+2-02+Module+05-Piecewise.pdf
 http://www.virtualnerd.com/algebra-2/linear-equations-functions/absolute-value-piecewise-functions
 http://www.hasd.org/faculty/LenaArts/Adv26.pdf
 http://schools.birdvilleschools.net/cms/lib2/TX01000797/Centricity/Domain/124/Analyzing%20Piecewise%20Functions.pdf
 http://mathbitsnotebook.com/Algebra1/FunctionGraphs/FNGFunctionFeatures.html

Page 14
						

South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 e. Writing Functions Given A Situation – PDF will be attached in August, 2015 f. Combining Standard Forms of Functions Using Operations – Practice – PDF will be attached in August, 2015
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 49
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Resources Activity Resources
 a. Illustrative Mathematics: Activities For All Levels b. Robert Kaplinksy: Problem-based Learning Activities
 Algebra 2 Course Content Resources from Other States a. EngageNY: Algebra 2 Resources b. Georgia Department of Education: Algebra 2 Resources c. Regents Prep: Algebra 2 and Trig d. Virginia Department of Education: Algebra 2 Resources
 Graphing Calculator Resources a. Desmos: Online Graphing Calculator with Many Pre-Made Activities b. Texas Instruments: Texas Instruments Algebra 2 Graphing Calculator Activities c. Wabbit: Online TI-84 Silver Edition Graphing Calculator Emulator
 Interactive Resources a. Emergent Math: Emergent Math b. ExploreLearning: Gizmo Online Simulations c. Interactive Quizzes: Interactive Quizzes for High School Assessments
 Practice Tests and Assessment Resources a. California Department of Education: California Algebra Released Test Questions b. Jefferson Lab: Practice Tests from Virginia for All Levels of Math c. Problem-Attic: Problem-Attic d. XL Math: XL Math for Algebra 2
 Video Resources a. Virtual Nerd: Videos for Algebra 2 b. LearnersTV: Videos for Algebra 2 c. HippoCampus: Videos for Algebra 2
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 50
 https://www.illustrativemathematics.org/content-standards
 http://robertkaplinsky.com/lessons/
 https://www.engageny.org/resource/high-school-algebra-ii
 https://www.georgiastandards.org/Georgia-Standards/Pages/Math-9-12.aspx
 http://www.regentsprep.org/Regents/math/algtrig/math-algtrig.htm
 http://teachers.henrico.k12.va.us/math/hcpsalgebra2/
 https://www.desmos.com/
 https://education.ti.com/en/84activitycentral/us/algebra-ii
 https://wabbit.codeplex.com/
 http://emergentmath.com/
 http://www.explorelearning.com/index.cfm?method=cResource.dspStandardCorrelation&id=1109
 http://www.iq.poquoson.org/math.htm
 http://www.cde.ca.gov/ta/tg/sr/documents/rtqalg2.pdf
 http://education.jlab.org/solquiz/
 http://www.problem-attic.com/
 https://www.ixl.com/math/algebra-2
 http://www.virtualnerd.com/algebra-2/all
 http://www.learnerstv.com/Free-Maths-Video-lectures-ltv493-Page1.ht
 http://www.hippocampus.org/HippoCampus/Algebra%20%26%20Geometry
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 1: Arithmetic/Geometric Sequences and Absolute Value, Step, and Piece-Wise Functions Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Sample Formative Assessment Tasks/Questions Functions – Linear, Absolute Value, Arithmetic/Geometric Sequences, Piece-Wise, and Step Functions (A2.FBF.1, 2, and 3; A2.FBF.3; A2.FIF.3)
 a. Describe key characteristics of the graph of 𝑓𝑓(𝑥𝑥) = |𝑥𝑥 − 1| + 3
 b. Sketch the graph and identify key characteristics of 𝑓𝑓(𝑥𝑥) = �𝑥𝑥 + 2, 𝑥𝑥 ≥ 0−𝑥𝑥2, 𝑥𝑥 < −1
 c. What is the difference between a recursive and an explicit representation of a sequence? Transformations: Linear, Absolute Value, Arithmetic Sequences, Piece-Wise, Step (A2.FBF.3)
 a. She Loves Math: Parent Functions and Transformations b. On the axes, graph 𝑓𝑓(𝑥𝑥) = |𝑥𝑥|. If 𝑔𝑔(𝑥𝑥) = 𝑓𝑓(𝑥𝑥) − 2, then how is the graph of 𝑓𝑓(𝑥𝑥) translated to form the graph of 𝑔𝑔(𝑥𝑥)?
 If ℎ(𝑥𝑥) = 𝑓𝑓(𝑥𝑥 − 4), then how is the graph of 𝑓𝑓(𝑥𝑥) translated to form the graph of ℎ(𝑥𝑥)? Piece-Wise Functions (A2.FIF.7)
 a. CPM Educational Program: Connecting Piece-wise Functions to Continuity Extension b. Graphing And Writing Piece-Wise Functions Activity – PDF will be attached in August, 2015
 Arithmetic/Geometric Sequences (A.2.FBF.1 and 2; A2.FIF.3) a. Algebra Lab: Algebra 2 Practice b. Mathematics Vision Project: Arithmetic and Geometric Sequences Module/Activity c. NRICH: Activity on Comparing Two Arithmetic Sequences d. Virginia Department of Education: Sequence Matching Activity with Information on Differentiation and Essential Questions e. Writing Arithmetic Sequences Explicitly and Recursively: Gumball Mural Activity – PDF will be attached in August, 2015
 Inside Mathematics: Performance Assessment Tasks
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 51
 http://www.shelovesmath.com/algebra/advanced-algebra/parent-graphs-and-transformations/
 http://www.cpm.org/pdfs/state_supplements/Piecewise_Functions.pdf
 http://www.algebralab.org/practice/practice.aspx?file=Algebra2_11-4.xml
 http://www.mathematicsvisionproject.org/uploads/1/1/6/3/11636986/sec1_mod2_sequences_se_90312.pdf
 http://nrich.maths.org/9431
 http://www.doe.virginia.gov/testing/solsearch/sol/math/7/mess_7-2.pdf
 http://www.insidemathematics.org/performance-assessment-tasks
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Algebra 2 Unit 2 Title Linear Equations/Inequalities and Systems of Equations/Inequalities
 Content Standards with Clarifying Notes Prior Knowledge Required for this Unit Potential Instructional Strategies/Lessons New Academic Vocabulary for This Unit Subsequent Knowledge Related to this Unit Resources
 Relationship Among Standards in this Unit Sample Formative Assessment Tasks/Questions
 South Carolina Department of Education | Office of Standards and Learning July 2015 Page 52
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Content Standards with Clarifying Notes Open bullets indicate clarifying notes. For all standards in this unit, Algebra 2 must extend the knowledge and applications of linear equations/inequalities/relationships that were begun in Algebra 1. It is important to apply and extend skills learned in Algebra 1 and not to simply reteach already covered in Algebra 1. Students should experience real-world applications of linear equations/inequalities/relationships in a much more complex contextual situation than they experienced in Algebra 1. Students are introduced to linear inequalities in Algebra 1, and in Algebra 2 the concept of linear inequalities is extended to include compound inequalities, absolute value inequalities, and systems of inequalities. Importance should be placed on consideration of the constraints on domain and range, particularly when applied to real-world contextual situations.
 • A2.ACE.1* Create and solve equations and inequalities in one variable that model real-world problems involving linear, quadratic, simple rational, and exponential relationships. Interpret the solutions and determine whether they are reasonable.
 o Extend (not re-teach) what was learned in Algebra 1. Students learned to solve and graph linear equations and inequalities in Algebra 1. In Algebra 2, emphasis is placed on the application of these skills to real-world and contextual situation type scenarios.
 o Provide examples that are real world applications and more complex than those begun in Algebra 1. o Included in the study of Inequalities in Algebra 2 are compound inequalities and absolute value inequalities. o Emphasize the meaning of the variables in the situational and real-world applications.
 • A2.ACE.2* Create equations in two or more variables to represent relationships between quantities. Graph the equations on coordinate axes using appropriate labels, units, and scales.
 o Extend knowledge and applications of linear equations/relationships begun in Algebra 1. o Emphasize the importance of appropriate labels, units, and scales. Appropriate labels, units, and scales are essential for accurately
 modeling the relationship between the two quantities (mathematical process standard #6). Incorrect scales on the graph will distort the visual appearance of the relationship. Labels and units are important to accurately understand and interpret graphs.
 o Emphasize the meaning of the variables in the situational and real-world applications.
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 • A2.ACE.3 Use systems of equations and inequalities to represent constraints arising in real-world situations. Solve such systems using graphical and analytical methods, including linear programing. Interpret the solution within the context of the situation. (Limit to linear programming.)
 o Extend knowledge of graphing inequalities learned in Algebra 1 to graphing systems of inequalities. o Included in this unit are linear systems of equations and inequalities. Unit 4 (Quadratic Functions/Equations/Inequalities) will
 address systems that include quadratic equations and inequalities. o Include solving and analytical method applications to linear programming. o Emphasize the meaning of the variables in the situational and real-world applications. o Ensure understanding of the difference in meaning and appearance of the graph for an inequality or system of inequalities that
 include≥,≤, >, <, and ≠. • A2.ACE.4* Solve literal equations and formulas for a specified variable including equations and formulas that arise in a variety of disciplines.
 o Extend knowledge and applications of linear equations/relationships begun in Algebra 1. o Provide applications that allow students to see the usefulness/purpose of rewriting a formula by solving for one of the variables in
 the formula.
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 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 New Academic Vocabulary for This Unit ● Break-Even Point ● Constraints ● Feasible Region ● Linear Programming ● Optimization ● Systems of Inequalities ● Unbounded System
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 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Prior Knowledge Required for this Unit Working with expressions and equations, including formulas, is an integral part of the curriculum in Grades 7 and 8. In high school, students explore in more depth the use and application of equations and inequalities to model real-world problems, including restricting domains and ranges to fit the problem’s context, as well as rewriting formulas for a variable of interest. In Algebra 1, the primary focus is on graphing and solving linear equations and inequalities. Algebra 1 also includes systems of equations, but does not include systems of inequalities. In Algebra 2, these skills are extended to more complex situations and modeling of real-world applications to include linear programming (not to be re-taught). Below are the linear equations and inequalities standards students had the opportunity to learn in Algebra 1:
 • Create and solve equations and inequalities in one variable (A1.ACE.1*). • Create and graph equations in two or more variables (A1.ACE.2*). • Solve literal equations and formulas for specified variable (A1.ACE.4*). • Solve linear equations and inequalities with coefficients represented by letters (A1.AREI.3*). • Justify the solution to a system of linear equations (A1.AREI.5). • Solve a system of linear equations graphically and algebraically (A1.AREI.6*). • Graph the solutions of a linear inequality in two variables (A1.AREI.12*).
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Subsequent Knowledge Related to this Unit • A2.ACE.1* Create and solve equations and inequalities in one variable that model real-world problems involving linear, quadratic, simple
 rational, and exponential relationships. Interpret the solutions and determine whether they are reasonable. o Will also be addressed in Algebra 2 Unit 5: Radical and Simple Rational Functions and Equations and Algebra 2 Unit 6: Exponential
 Functions and Equations. • A2.ACE.2* Create equations in two or more variables to represent relationships between quantities. Graph the equations on coordinate axes
 using appropriate labels, units, and scales. o Will also be addressed in Algebra 2 Unit 4: Quadratic Functions and Equations) and Algebra 2 Unit 6: Exponential Functions and
 Equations. • A2.ACE.3 Use systems of equations and inequalities to represent constraints arising in real-world situations. Solve such systems using
 graphical and analytical methods, including linear programing. Interpret the solution within the context of the situation. (Limit to linear programming.)
 o Will also be addressed in Algebra 2 Unit 4: Quadratic Functions and Equations. • A2.ACE.4* Solve literal equations and formulas for a specified variable including equations and formulas that arise in a variety of disciplines.
 o Will also be addressed in Algebra 2 Unit 4: Quadratic Functions and Equations, Algebra 2 Unit 5: Rational and Simple Rational Functions and Equations, and Algebra 2 Unit 6: Exponential Functions and Equations.
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 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Relationship Among Standards in this Unit All standards in this unit address linear equations/inequalities and systems of linear equations/inequalities. The focus is on creating and solving these systems with an emphasis on linear programming and real-world applications. It is important to note that this unit also includes compound inequalities and absolute value inequalities.
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Potential Instructional Strategies/Lessons The order of the topics below illustrates a possible instructional order for Unit 2. Linear Equations (A2.ACE.1*; A2.ACE.2*)
 a. Activities for Creating an Equation Given a Situation Illustrative Mathematics: Planes and Wheat Illustrative Mathematics: Paying the Rent Illustrative Mathematics: Buying a Car Illustrative Mathematics: Clea on an Escalator
 Compound/Absolute Value Inequalities (A2.ACE.1*) a. CK – 12: Overview of Solving Compound Inequalities b. Great Valley School District: Absolute Value Inequality Word Problems for Assessment c. Monterey Institute: Explanation of Compound Inequalities as a Union or Intersection of Inequalities d. Purple Math: Overview Of Solving Absolute Value Inequalities
 Systems of Equations and Inequalities and Linear Programming (A2.ACE.3) a. Algebra-Class: Systems of Inequalities Practice Problems b. Henrico County Public Schools: Linear Programming Powerpoint from Henrico/Virginia – PDF will be attached in August, 2015 c. Illuminations: Using TI-83/84 to Develop Understanding of Linear Programming: Dirt Bike Dilemma d. Linear Programming Examples with Answers – PDF will be attached in August, 2015
 Literal Equations and Formulas (A2.ACE.4*) a. Illustrative Mathematics: Equations and Formulas b. When teaching solving literal equations, educators should make connections to relevant science, business, and CATE applications (STEM).
 Collaboration with teachers within such disciplines is encouraged. Resources Algebra 2 Course Content Resources from Other States
 a. Henrico County Public Schools: Algebra 2 Resources b. EngageNY: Algebra 2 Resources c. Georgia Department of Education: 9 – 12 Resources d. Regents Prep: Algebra 2 and Trig
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 http://www.montereyinstitute.org/courses/DevelopmentalMath/COURSE_TEXT2_RESOURCE/U10_L3_T1_text_final.html
 http://www.purplemath.com/modules/absineq.htm
 http://www.algebra-class.com/systems-of-inequalities-practice.html
 http://teachers.henrico.k12.va.us/math/HCPSAlgebra2/3-6.htm
 http://illuminations.nctm.org/Lesson.aspx?id=2355
 https://www.illustrativemathematics.org/content-standards/tasks/393
 http://teachers.henrico.k12.va.us/math/hcpsalgebra2/
 https://www.engageny.org/resource/high-school-algebra-ii
 https://www.georgiastandards.org/Georgia-Standards/Pages/Math-9-12.aspx
 http://www.regentsprep.org/Regents/math/algtrig/math-algtrig.htm
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Activity Resources a. Illustrative Mathematics: Activities For All Levels b. Robert Kaplinksy: Problem-Based Learning Activities
 Graphing Calculator Resources a. Desmos: Online Graphing Calculator with Many Pre-Made Activities b. Texas Instruments: Texas Instruments Algebra 2 Graphing Calculator Activities c. Wabbit: Online TI-84 Silver Edition Graphing Calculator Emulator
 Interactive Resources a. Emergent Math: Emergent Math b. Explore Learning: Gizmo Online Simulations c. Interactive Quizzes: Interactive Quizzes for High School Assessments
 Practice Tests and Assessment Resources a. California Department of Education: California Algebra Released Test Questions b. Practice Tests from Virginia for All Levels of Math - http://education.jlab.org/solquiz/ c. Problem-Attic: Sample Problems d. XL Math for Algebra 2 - XL Math for Algebra 2
 Video Resources a. HippoCampus: Videos for Algebra 2 b. LearnersTV: Videos for Algebra 2 c. Virtual Nerd: Videos for Algebra 2
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 http://robertkaplinsky.com/lessons/
 https://www.desmos.com/
 https://education.ti.com/en/84activitycentral/us/algebra-ii
 https://wabbit.codeplex.com/
 http://emergentmath.com/
 http://www.explorelearning.com/index.cfm?method=cResource.dspStandardCorrelation&id=1109
 http://www.iq.poquoson.org/math.htm
 http://www.cde.ca.gov/ta/tg/sr/documents/rtqalg2.pdf
 http://education.jlab.org/solquiz/
 http://www.problem-attic.com/
 https://www.ixl.com/math/algebra-2
 http://www.hippocampus.org/HippoCampus/Algebra%20%26%20Geometry
 http://www.learnerstv.com/Free-Maths-Video-lectures-ltv493-Page1.ht
 http://www.virtualnerd.com/algebra-2/all
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South Carolina College- and Career-Ready Standards for Mathematics High School Support Document
 Algebra 2 Unit 2: Linear Equations/Inequalities and Systems of Equations/Inequalities Return to High School Overview, High School Table of Contents, or Algebra 2 Coversheet.
 Sample Formative Assessment Tasks/Questions Linear Equations, Inequalities, and Systems of Equations and Inequalities (A2.ACE.1*; A2.ACE.2*; A2.ACE.3; A2.ACE.4*)
 a. A local snack company makes circular cakes. The average circumference of the snack cakes is supposed to be 18.85 inches. When reviewing a recent batch of the snack cakes, the quality control manager thinks the cakes are not measuring the correct circumferences. To pass inspection, the circumferences of the cakes need to be within 0.5 inches of the average.
 i. Write an inequality to represent the situation. (|𝑥𝑥 − 18.85| < 0.5 ii. Solve the inequality to find the appropriate range of circumferences for the snack cakes. (−0.5 < 𝑥𝑥 − 18.85 < 0.5 so
 18.35 𝑖𝑖𝑖𝑖𝑖𝑖ℎ𝑒𝑒𝑒𝑒 < 𝑥𝑥 < 19.35 𝑖𝑖𝑖𝑖𝑖𝑖ℎ𝑒𝑒𝑒𝑒) b. Give students geometric, science, or business formulas and have them solve the equation for each of the different variables in the formula.
 For example: Solve the formula 𝐶𝐶 = 59
 (𝐹𝐹 − 32) that relates degrees Fahrenheit to degrees Celsius for 𝐹𝐹. Then then convert -5 degrees Celsius to Fahrenheit.
 c. Which equation states that the temperature, 𝑡𝑡, in a room is less than 30 from 680? i. |3 − 𝑡𝑡| < 68 ii. |3 + 𝑡𝑡| < 68 iii. |68 − 𝑡𝑡| < 3 (correct answer) iv. |68 + 𝑡𝑡| < 3
 d. CK – 12: Multiple Choice Problems for Absolute Value Inequalities e. Illuminations: Dirt Bike Dilemma (Addresses the development and assesses the conceptual understanding of linear programming; can be used
 for a resource for teaching the lesson or a formative assessment.) f. Illustrative Mathematics: Activities For Writing A System Of Inequalities With Constraints g. Illustrative Mathematics: How Much Folate?
 Inside Mathematics: Performance Assessment Tasks
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 https://www.illustrativemathematics.org/content-standards/HSA/CED/A/3/tasks/1351
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