DRAFT-Algebra I Unit 4: Expressions and Equations

	Algebra I 
Unit 4 Snap Shot

	Unit Title
	Cluster Statements
	Standards in this Unit

	Unit 4
Expressions and Equations
	· Extend properties of exponents to rational exponents
· Use properties of rational and irrational numbers
· Interpret the structure of expressions
· Write expressions in equivalent forms to solve problems
· Perform arithmetic operations on polynomials
· Understand the relationship between zeros and factors of polynomials

· Create equations that describe numbers or relationships
· Solve equations and inequalities in one variable

PARCC has designated standards as Major, Supporting or Additional Standards.  PARCC has defined Major Standards to be those which should receive greater emphasis because of the time they require to master, the depth of the ideas and/or importance in future mathematics. Supporting standards are those which support the development of the major standards.  Standards which are designated as additional are important but should receive less emphasis.
	· N.RN.2(assessed in Algebra II)(cross-cutting Maryland only)
· N.RN.3 (additional)
· A.SSE.1a★ (major)
· A.SSE.1b ★ (major)
· A.SSE.2 (major)(cross-cutting)
· A.SSE.3a (supporting)
· A.SSE.3b (supporting)
· A.SSE.3c (supporting) (cross-cutting)
· A.APR.1 (major)
· A.APR.3 (supporting) (cross-cutting)
· A.CED.1 (major) (cross-cutting)
· A.CED.2 (major)
· A.CED.4 (major)
· A.REI.1  (major)(cross-cutting)
· A.REI.4a (major)
· A.REI.4b (major) (cross-cutting)


Overview
The overview is intended to provide a summary of major themes in this unit.

In this unit, students build on their knowledge from Unit 2, where they extend the laws of exponents to rational exponents.  Students strengthen their ability to see structure in and create quadratic and exponential expressions. They create and solve equations and inequalities involving quadratic expressions. Standard N.RN.2 was added to this unit by Maryland educators. This standard deals with simplifying and performing operation on radicals which is a skill that is useful when working with the quadratic formula and later in Geometry. Students learn that some quadratic equations have no real solutions.  In Algebra II students will revisit quadratic equations. At that time they will learn to extend the number system to include complex numbers allowing them to determine two solutions for equations such as  
Teacher Notes
The information in this component provides additional insights which will help the educator in the planning process for the unit.
	
	Information to inform the teaching of Algebra I Unit 4
· N.RN.2 was added to this unit by Maryland educators.  This standard is assessed in Algebra II.  The rationale for adding this standard to the Algebra I curriculum is that it supports work done with the quadratic formula and additional work in Geometry.  This standard was interpreted to include adding, subtracting and multiplying two irrational numbers.
· It is important to constantly require students to synthesize what they know about all of the functions studied in this unit. On the end-of-the-year assessments students will need to determine the type of function needed for a given situation.  





















Enduring Understandings
Enduring understandings go beyond discrete facts or skills. They focus on larger concepts, principles, or processes.  They are transferable and apply to new situations within or beyond the subject	.  Bolded statements represent Enduring Understandings that span many units and courses.  The statements shown in italics represent how the Enduring Understandings might apply to the content in Unit 4 of Algebra I.

· Mathematics can be used to solve real world problems and can be used to communicate solutions.
· Quadratic, Linear, and Exponential equations and inequalities can be used to solve real world problems. 
· Extending real world problems to include rational and irrational numbers. 

· Relationships between quantities can be represented symbolically, numerically, graphically and verbally in the exploration of real world situations.

· Relationships can be described and generalizations made for mathematical situations that have numbers or objects that repeat in predictable ways.
· When analyzing real-world problems that are math related, it is useful to look for patterns that would indicate that a linear, exponential or quadratic model might be used to represent the situation.
 
· Multiple representations may be used to model a given real world relationship.
· Quadratic expressions or equations can be written in various forms, each form revealing  different quantities or features of interest.

· Rules of arithmetic and algebra can be used together with notions of equivalence to transform equations and inequalities. 
· Reasoning with expressions, equations and inequalities provides the means to take a complex situation rearrange it into a more usable format and determine the value for unknown quantities.





Essential Question(s)
A question is essential when it stimulates multi-layered inquiry, provokes deep thought and lively discussion, requires students to consider alternatives and justify their reasoning, encourages re-thinking of big ideas, makes meaningful connections with prior learning, and provides students with opportunities to apply problem-solving skills to authentic situations. Bolded statements represent Essential Questions that span many units and courses.  The statements shown in italics represent Essential Questions that are applicable specifically to the content in 
Unit 4 of Algebra I.

· When and how is mathematics used in solving real world problems?
· How are linear, exponential and quadratic equations and inequalities used to solve real world problems?

· What characteristics of problems would determine how to model the situation and develop a problem solving strategy?
· What characteristics of problems would help to distinguish whether the situation could be modeled by a linear, exponential or a quadratic model?
· When is it advantageous to represent relationships between quantities symbolically? Numerically? Graphically?

· Why is it necessary to follow set rules/procedures/properties when manipulating numeric or algebraic expressions?
· How can the representation of rational and irrational numbers help explain an appropriate strategy for simplification?
· How can the structure of expressions, equations, or inequalities be used to determine a solution strategy?
· How can quadratic and exponential expressions be rearranged to make it easier to indentify attributes of the expression?










Possible Student Outcomes 
The following list provides outcomes that describe the knowledge and skills that students should understand and be able to do when the unit is completed. The outcomes are often components of more broadly-worded standards and sometimes address knowledge and skills related to the standards. The lists of outcomes are not exhaustive, and the outcomes should not supplant the standards themselves.  Rather, they are designed to help teachers “drill down” from the standards and augment as necessary, providing added focus and clarity for lesson planning purposes. This list is not intended to imply any particular scope or sequence.

N.RN.2 Rewrite expressions involving radicals and rational exponents using the properties of exponents. 
            (assessed in Algebra II)

  The student will:
· use properties of exponents to simplify and transform square roots.
· use properties of exponents to multiple radicals.
· use properties of exponents to add and subtract radicals.

N.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 irrational.
(additional)

The student will:
· add, subtract, multiply and divide rational and irrational numbers, including rationalizing the denominator.
· identify  numbers as either rational or irrational. 
· make generalizations about the sums and differences of rational and irrational numbers.
· make generalizations about the products and quotients of rational and irrational numbers.
· 

estimate the general magnitude of an expression such as  or  for the purposes of placement of points on graphs.
· connect to real world situations. (physical situations)



A.SSE.1 Interpret expressions that represent a quantity in terms of its context. ★
a. Interpret parts of an expression, such as terms, factors, and coefficients.(major)
The student will:
· use the factors of a quadratic expression to reveal the zeros of the quadratic equation.
· use the leading coefficient of a quadratic expression to determine whether the expression has a maximum or a minimum value.
· use the constant term of a quadratic expression to determine the y-intercept of the graph of the quadratic equation.

b.  Interpret complicated expressions by viewing one or more of their parts as a single entity. (major)

The student will:
· recognize quadratic equations in standard, factored and vertex form.
· describe the type of information that can be easily accessed when a quadratic equation is in standard, factored or vertex form. 
· analyze the  discriminant of a quadratic equation to determine the nature of the roots of the equation.


A.SSE.2 Use the structure of an expression to identify ways to rewrite it. (major)

              For example, see, thus recognizing it as a difference of squares that can be

              factored as 

The student will:
· recognize quadratic expressions whose terms have a common factor.
· recognize quadratic expressions that represent perfect square trinomials.
· recognize quadratic expressions that represent the difference of two squares.
· recognize quadratic expressions that are prime.
· recognize quadratic expressions that can be factored into two binomial factors.
· recognize  quadratic expressions in any form.
· recognize cubic expressions that represent a linear and a quadratic factor.


A.SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity
               represented by the expression. ★(supporting)

The student will:
· transform quadratic equations from standard form to vertex form.
· transform quadratic equations from vertex form to standard form. 
· transform quadratic equations from factored form to standard form.
· transform non-standard quadratic equations to standard form.
· determine which form of a quadratic equation is needed for a given modeling situation.

a. Factor a quadratic expression to reveal the zeros of the function it defines. (supporting)
The student will:
· factor quadratic expressions and identify the zeros of the functions.

b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines. 
(supporting)
The student will:
· write a quadratic expression in vertex form.
· identify the maximum or minimum value of a quadratic function. 

c. Use the properties of exponents to transform expressions for exponential functions. (supporting)

The student will:
· use the properties of integer exponents to transform expressions.
· use the properties of integer exponents strategically to help reveal properties of the quantity represented by an expression.


   



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.(major)
                
The student will:
· multiply binomials.
· simplify expressions by adding, subtracting and multiplying polynomials. 
· make connections between multiplying multi-digit numbers and multiplying polynomials.

A.APR.3 Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct 
               a rough graph of the function defined by the polynomial. (supporting)

The student will:
· identify the zeros of a quadratic polynomial when it is in factored form.
· construct a rough sketch of a quadratic function from its factored form. 
· identify the zeros of a cubic polynomial that is presented in a form with a linear and a quadratic factor. 


A.CED.1 Create equations and inequalities in one variable and use them to solve problems. (major)
The student will:
· create a quadratic equation in one variable.
· solve quadratic equations in one variable.
· create a quadratic inequality in one variable.
· solve quadratic inequalities in one variable. 





A.CED.2 Create equations in two or more variables to represent relationships between quantities; 
                graph equations on coordinate axes with labels and scales. (major)

The student will:
· create quadratic equations in two variables.
· graph quadratic equations.
· use an appropriate scale for the graph of a quadratic equation to reveal the zeros and vertex.
· use appropriate labels on the axes when graphing a quadratic equation.
· determine whether  quantities that vary exhibit:
· Constant rate of change (linear)
· Constant second differences (quadratic)
· Constant percentage rate of change (exponential)

A.CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. 
               Note: Extend to formulas involving squared variables. (major)

The student will:
· solve formulas which involve terms of degree 2 for the variable which is raised to the second power. 


(Example: Solve  for  .)

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.
              Note: Students should focus on and master A.REI.1 for quadratic equations and be able to extend and apply 
                        their reasoning to other types of equations in future courses. (major) (cross-cutting)

The student will:
· carry out, describe and justify each step of the process for solving an equation or inequality.
· defend method of choice for solving a quadratic equation.





A.REI.4 Solve quadratic equations in one variable. (major)
   Cluster Note: Students should learn of the existence of the complex number system, but will not solve quadratics 
   with complex solutions until Algebra II.

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. (major)

The student will:
· solve quadratic equations using the method of completing the square.
· derive the quadratic formula.
 
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 reveals that the quadratic equation has “no real solutions”. (major)

The student will:
· solve quadratic equations by taking square roots.
· solve quadratic equations by completing the square.
· solve quadratic  equations using factoring.
· solve  quadratic equations using the quadratic formula.
· recognize the most efficient way of solving a quadratic equation based upon the structure of the expression.
· recognize when a quadratic equation has no real solutions using the discriminant. 









Possible Organization/Groupings of Standards
The following charts provide one possible way of how the standards in this unit might be organized.  The following organizational charts are intended to demonstrate how some standards will be used to support the development of other standards.  This organization is not intended to suggest any particular scope or sequence.

	Algebra I

	Unit 4:Expressions and Equations

	Topic #1
Irrational Numbers  

	Subtopic #1
	Perform operations or irrational numbers. 

	The standards listed to the right should be used to help develop 
Subtopic #1.

	N.RN.2      Rewrite expressions involving radicals and rational exponents using the properties of exponents.
                 (assessed in Algebra II)

N.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 irrational. (additional)




















	Algebra I

	Unit 4:Expressions and Equations

	Topic #2
Quadratic Equations in One Variable 

	Subtopic #1
	Create quadratic equations in one variable 

	The standards listed to the right should be used to help develop 
Subtopic #1.

	
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. (major)
               
A.CED.1     Create equations and inequalities in one variable and use them to solve problems. 
                   (major)
 

	Subtopic #2
	 Solve quadratic equations in one variable.

	The standards listed to the right should be used to help develop 
Subtopic #2.

	A.SSE.1    Interpret expressions that represent a quantity in terms of its context. ★

a. Interpret parts of an expression, such as terms, factors, and coefficients. (major)

b.  Interpret complicated expressions by viewing one or more of their parts as a single entity. (major)

A.SSE.2    Use the structure of an expression to identify ways to rewrite it.  (major)

A.SSE.3    Choose and produce an equivalent form of an expression to reveal and explain properties of
                  the quantity represented by the expression. ★(supporting)

a. Factor a quadratic expression to reveal the zeros of the function it defines. (supporting)

A.CED.4    Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving 
                  equations. 
                  Note: Extend to formulas involving squared variables. (major)


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.
              Note: Students should focus on and master A.REI.1 for quadratic equations and be able to extend 
              and apply their reasoning to other types of equations in future courses. (major) (cross-cutting)

A.REI.4 Solve quadratic equations in one variable. (major)
   Cluster Note: Students should learn of the existence of the complex number system, but will not
   solve quadratics with complex solutions until Algebra II.

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. (major)
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 reveals that the quadratic equation has “no real solutions”. (major)









	Algebra I

	Unit 4: Expressions and Equations

	Topic #3
Quadratic Equations in Two Variables

	Subtopic  #1
	Create quadratic equations that describe numbers or relationships

	
The standards listed to the right should be used to help develop 
Subtopic #1.

	
A.CED.2    Create equations in two or more variables to represent relationships between quantities;
                  graph equations on coordinate axes with labels and scales. (major)


	Subtopic #2
	Graph quadratic equations in two variables

	The standards listed to the right should be used to help develop 
Subtopic #2.

	
A.SSE.1    Interpret expressions that represent a quantity in terms of its context. ★

a. Interpret parts of an expression, such as terms, factors, and coefficients. (major)

b.  Interpret complicated expressions by viewing one or more of their parts as a single entity. (major)

A.SSE.3    Choose and produce an equivalent form of an expression to reveal and explain properties of
                  the quantity represented by the expression. ★(supporting)

a.   Factor a quadratic expression to reveal the zeros of the function it defines. (supporting)

b.  Complete the square in a quadratic expression to reveal the maximum or minimum value 
                 of the function it defines. (supporting)

A.CED.2    Create equations in two or more variables to represent relationships between quantities;
                  graph equations on coordinate axes with labels and scales. (major)

A.APR.3    Identify zeros of polynomials when suitable factorizations are available, and use the zeros to 
                  construct a rough graph of the function defined by the polynomial. (supporting)


	Algebra I

	Unit 4: Expressions and Equations

	Topic #4
Synthesize Linear, Quadratic and Exponential Relationships 

	Subtopic #1
	Create equations that describe numbers or relationships

	
The standards listed to the right should be used to help develop 
Subtopic #1.

	
A.CED.1    Create equations and inequalities in one variable and use them to solve problems. 
                  Include equations arising from linear, quadratic and exponential relationships. (major)

A.CED.2    Create equations in two or more variables to represent relationships between quantities;
                  graph equations on coordinate axes with labels and scales. (major)


	Subtopic #2
	Analyze linear, exponential and quadratic relationships

	The standards listed to the right should be used to help develop 
Subtopic #2.

	
A.SSE.1    Interpret expressions that represent a quantity in terms of its context. ★

a. Interpret parts of an expression, such as terms, factors, and coefficients. (major)

b.  Interpret complicated expressions by viewing one or more of their parts as a single entity. (major)

A.SSE.3    Choose and produce an equivalent form of an expression to reveal and explain properties of
                  the quantity represented by the expression. ★(supporting)

c. Use the properties of exponents to transform expressions for exponential functions. (supporting)







Connections to the Standards for Mathematical Practice
This section provides examples of learning experiences for this unit that support the development of the proficiencies described in the Standards for Mathematical Practice.  These proficiencies correspond to those developed through the Literacy Standards. The statements provided offer a few examples of connections between the Standards for Mathematical Practice and the Content Standards of this unit. The list is not exhaustive and will hopefully prompt further reflection and discussion.

In this unit, educators should consider implementing learning experiences which provide opportunities for students to:

1. Make sense of problems and persevere in solving them.
· Determine if a situation should be modeled by a one or two variable equation.
· Determine if a situation should be modeled by an equation or an inequality.
· Determine if a situation should be modeled by a linear, quadratic or exponential relationship.
· Analyze problems and apply a different strategy if necessary.
· Check solutions to make sure that they make sense in the context of the problem.

2. Reason abstractly and quantitatively.
· Identify constraints placed on the unknowns based on the context of the problem.
i. Example: In a problem where a student is asked to determine when a projectile is airborne, the student would realize that only those values of the domain for which the range is positive represent a realistic solution.
· Analyze a problem situation to determine the most appropriate representation (graphically, numerically, symbolically or another representation).
·  Create linear, quadratic or exponential equations to represent real-world problems and then use properties of mathematics to solve the equations and relate the results back to the context of the problems. 

3. Construct viable arguments and critique the reasoning of others.
· Justify why using a particular form (standard, factored, vertex) for a quadratic equation is the most efficient choice for a given situation.
· Explain their rationale for selecting a particular method for solving a quadratic equation.

4. Model with mathematics.
· Create a quadratic equation in one or two variables to represent a given situation. 
· Create a quadratic equation using manipulatives, tables, graphs, etc.              





5. Use appropriate tools strategically.
· Explore a problem numerically or graphically by using a graphing calculator.
· Connect symbolic, numeric, and graphic representations using a graphing calculator.
· Use a calculator not only for completing calculations but to investigate or verify thinking about a problem.
· Visually represent quadratic inequalities by using a graphing calculator.


6. Attend to precision.
· Determine when a decimal approximation is appropriate for an irrational number.
· Use vocabulary such as leading coefficient, constant term, factor, difference of two squares, or perfect square trinomial in discussions about quadratic expressions.
· Use an appropriate scale for the graph of a quadratic equation so that the vertex and any intercepts are visible.


7. Look for and make use of structure.
· Distinguish between quadratic expressions and non quadratic expressions.
· Identify various forms of quadratic expressions.
· Use the factored form of a quadratic expression to identify the zeros of the expression, or vertex form to identify the vertex and y-intercept.

8. Look for and express regularity in reasoning.
· 

Recognize that quadratic equations of the form will have solutions of , which produces no real solutions. 
· 

Recognize that quadratic equations of the form  will have solutions of .
· Recognize that the graph of a quadratic equation in standard form with a positive leading coefficient will be a parabola with a minimum and a negative leading coefficient will have a maximum. 








Content Standards with Essential Skills and Knowledge Statements and Clarifications/Teacher Notes 
The Content Standards and Essential Skills and Knowledge statements shown in this section come directly from the Algebra I framework document. Clarifications and teacher notes were added to provide additional support as needed. Educators should be cautioned against perceiving this as a checklist.  
Formatting Notes
· Red Bold- items unique to Maryland Common Core State Curriculum Frameworks
· Blue bold – words/phrases that are linked to clarifications
· Black bold underline- words within repeated standards that indicate the portion of the statement that is  emphasized at this point in the curriculum or words that draw attention to an area of focus
· Black bold- Cluster Notes-notes that pertain to all of the standards within the cluster
· Green bold – standard codes  from other courses that are referenced and  are hot linked to a full description

	Standard
	Essential Skills and Knowledge
	Clarification/Teacher Notes

	Cluster Note: Focus on quadratic and exponential expressions.

	N.RN.2 Rewrite expressions involving radicals and rational exponents using the properties of exponents. (assessed in Algebra II)
	· Ability to use properties of radicals and rational exponents to transform and simplify radical expressions. 
	· This standard was added to Algebra I Unit 4 to support work with the quadratic formula and work in Geometry. This standard will not be assessed until Algebra II. 

	N.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 irrational. (additional)

Note: Connect to physical situations, e.g., finding the perimeter of a square of area 2.
	· Ability to perform operations on both rational and irrational numbers

· Make generalizations about sums and products of rational and irrational numbers.

	· 
Note: The product of two irrational numbers is not assessed in this standard, ( i.e. Students will not be asked to perform ) however, it is an essential skill that will be necessary for Geometry and 
Algebra II.  You may want to include this skill in addressing this standard with students.
· Note: This standard does not explicitly state to include subtraction and division of combinations of rational and irrational numbers but subtraction may be interpreted as adding the opposite and division as multiplication by the reciprocal. For this reason you may want to include instruction that addresses this possibility. 


	A.SSE.1 Interpret expressions that represent a quantity in terms of its context.★
a. Interpret parts of an expression, such as terms, factors, and coefficients. (major)

	· Ability to extend knowledge of  A.SSE.1b from Unit 1 of this course to include quadratic and exponential expressions

	· Review components of linear and exponential expressions (see Unit 1) and extend to quadratic expressions.
· Example:  Given the expression ,
· Identify -16 and 25 as coefficients, 50 as the constant term, and that the expression has three terms.
· Interpret the expression within a context, such as the height of an object under the influence of gravity, where -16 is a constant used to represent ½ the negative force of gravity (), 25 is initial upward velocity, and 50 is initial height.

	b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, interpret P(1+r)n as the product of P and a factor not depending on P. (major)


	· Ability to extend knowledge of  A.SSE.1b from Unit 1 of this course to quadratic and exponential expressions

	· This could apply to the discriminant portion of the expression generated when using the quadratic formula. 

	

A.SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, see, thus recognizing it as a difference of squares that can be factored as 
(major)

	· Ability to use properties of mathematics to alter the structure of an expression
· Ability to select and then use an appropriate factoring technique
	In addition to the example found in the standard, see explanation of PARCC example “Seeing Structure in an Equation”.  http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20Sample%20Problems_HS-SeeingStructureV2.pdf


	Cluster Note: It is important to balance conceptual understanding and procedural fluency in work with equivalent expressions. For example, development of skill in factoring and completing the square goes hand-in-hand with understanding what different forms of a quadratic expression reveal.

	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 zeros of the function it defines. (supporting)
	· Ability to connect the factors, zeros and x-intercepts of a graph
· Ability to use the Zero-Product Property to solve quadratic equations
· Ability to recognize that quadratics that are perfect squares produce graphs which are tangent to the x-axis at the vertex 

	

	b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines.
(supporting)
	· Ability to recognize key features of  a quadratic model given in vertex form

	The focus in this unit is on the symbolic manipulation.  

	c. Use the properties of exponents to transform expressions for exponential functions. For example the expression 1.15t can be rewritten as (1.151/12)12t ≈ 1.01212t to reveal the approximate equivalent monthly interest rate if the annual rate is 15%.
(supporting)
	· Ability to connect  experience with properties of exponents from Unit 2 of this course to more complex expressions

	In Algebra I, exponents are limited to integers. 

	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. (major)



	· Ability to show that when polynomials are added, subtracted or multiplied that the result is another polynomial 

	First exposure to the symbolic manipulation required to multiply binomials.  Students need to understand more deeply than just the mnemonic (FOIL).  Students connect to and extend their understanding of the distributive property to more complicated expressions than simply binomial times binomial.

	A.APR.3 Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the polynomial.
(supporting)
	· Ability to identify the zeros of a cubic polynomial of the form 
(linear factor)(factorable quadratic factor)
	Unit 4 stresses the symbolic manipulation needed to find solutions to linear, quadratic and factorable cubic polynomial equations. For cubic polynomial equations the cubic polynomials will have a linear and quadratic factor available.  In Unit 5, students will relate the solutions to the zeros of a function.  

	Cluster Note: Extend work on linear and exponential equations in Unit 1 to quadratic equations.

	A.CED.1 Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and exponential functions.
(major)
	· Ability to distinguish between linear, quadratic and exponential relationships given the verbal, numeric and/or graphic representations

	

	A.CED.2 Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.
(major)
	· Ability to distinguish between linear, quadratic  and exponential relationships given numeric, or verbal representations
· Ability  to determine unknown parameters needed to create an equation that accurately  models a given situation

	By the end of this unit, a student will determine whether the quantities that vary exhibit:
· Constant rate of change (linear)
· Constant second differences (quadratic)
· Constant percentage rate of change (exponential)

	A.CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to highlight resistance R. (major)

Note: Extend to formulas involving squared variables













	· Ability to recognize and create different forms of literal equations

	An example that extends to formulas involving squared variables:  Solve  for r.


	Cluster Note: Students should learn of the existence of the complex number system, but will not solve quadratics with complex solutions until Algebra II.

	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.

	· Ability to identify the mathematical property (addition property of equality, distributive property, etc.) used at each step in the solution process as a means of justifying a step 

	

	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.
(major)
	· Ability to solve literal equations for a variable of interest

	

	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 reveals that the quadratic equation has “no real solutions”.
(major)
	· Ability to solve quadratic equations using various methods and recognize  the most efficient method
· Ability to use the value of the discriminant to determine if a quadratic equation has one double solution, two unique solutions  or no real solutions

	Students in Algebra 1 must be able to recognize when quadratic equations do not have real solutions.

Examples include  or .

In Algebra 2, they will use knowledge of the complex number system to find the complex solutions.














Vocabulary/Terminology/Concepts
The following definitions/examples are provided to help the reader decode the language used in the standard or the Essential Skills and Knowledge statements.  This list is not intended to serve as a complete list of the mathematical vocabulary that students would need in order to gain full understanding of the concepts in the unit. 
	Term
	Standard
	Definition

	closed

	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.




	  In mathematics, a set is said to be closed under some operation if performance of that operation on members of the set always produces a unique member of the same set. In this standard, this would mean that given any two polynomial expressions if the two polynomial expressions were to be added, subtracted or multiplied the result would be another polynomial expression. 

	constraints
	Connections to Standards for Mathematical Practice: 2 Reason abstractly and quantitatively.
· Identify constraints placed on the unknowns based on the context of the problem.





	In mathematics, a constraint is when a limitation or restriction is placed on the domain or range of a function.

Example:
			In the function,  where A is area and r is the radius of a circle, 
             a constraint is  placed on the domain, r must be positive.

	parameter 
	A.CED.2(ES&K)
· Ability to determine unknown parameters needed to create an equation that accurately models a given situation
	A parameter is a constant or variable term in a function that when changed has an effect on the behavior of the graph of the function but not its general nature. 

For example, in the slope intercept form of a line,  the parameters are m and b. 
As the m and b take on different values, the function is still linear, but the graph of each function will differ in slope and/or y-intercept.
 
              Examples:



							
 (
parameters
) (
parameters
) (
parameters
)



	variable of interest
	A.REI.4 (ES&K)
· Ability to solve literal equations for a variable of interest
	The variable of interest in a literal equation that is the variable that is to be isolated. 
Example:
 (
Variable of interest.
)	Solve  for r.






Progressions from the Common Core State Standards in Mathematics
For an in-depth discussion of overarching, “big picture” perspective on student learning of the Common Core State Standards please access the documents found at the site below. 

http://ime.math.arizona.edu/progressions/
High School Progression document on Algebra
http://commoncoretools.me/2012/12/04/draft-progressions-on-high-school-algebra-and-functions/

High School Progression document on Functions
http://commoncoretools.me/2012/12/04/draft-progressions-on-high-school-algebra-and-functions/




Vertical Alignment
Vertical curriculum alignment provides two pieces of information:
· A description of prior learning that should support the learning of the concepts in this unit
· A description of how the concepts studied in this unit will support the learning of other mathematical concepts

	Previous Mathematics
	Algebra I Unit 4

	Future Mathematics

	Concepts developed in previous mathematics course/units which serve as a foundation for the development of the “Key Concept”
	Key Concept(s)
	Concepts that a student will study either later in Algebra I or in another high school mathematics course for which this “Key Concept” will be a foundation.

	The following skills/understanding developed in Middle School should support students in learning about “ irrational numbers”:
In grades 6-8 students 
· have extended their knowledge of whole numbers to integers and rational numbers and have begun to build the basis of irrational numbers.

	Irrational Numbers
	In Algebra II students will extend their knowledge of number systems to imaginary numbers and the complex system.

	The following skills/understanding developed in Middle School should support students in learning “Operations with rational and irrational numbers”:

In 8th grade students 
· 

Having already extended arithmetic from whole numbers to fractions (grades 4-6) and from fractions to rational numbers (grade 7), students in grade 8 encountered particular irrational numbers such as or  



	Operations with rational and irrational numbers

	In Algebra II students will use operations with rational and irrational numbers to simplify complex numbers.



	The following skills/understandings developed in Middle school should support students in learning “Quadratic  Equations in One Variable”:

· Solving one-variable linear equations
· Understanding of and ability to work with rational and irrational numbers
· Fluency with properties of numbers.
· Ability to generate equivalent expressions and equations
· Fluency with operations with rational numbers is an expectation at the 7th grade level.  

In Algebra I Unit 1 students solved linear and exponential equations and inequalities in one variable.
	Quadratic  Equations in One Variable
	In Geometry students will need to be fluent in solving quadratic equations in one variable to apply geometry concepts.

In Algebra II Unit 1 students will solve quadratic equations with real coefficients that have complex solutions.

	The following skills/understandings developed in Middle school should support students in learning “Quadratic Equations in Two Variables ”:

In 8th grade students:
·  begin their study of linear functions.
· are introduced to the concept of function in terms of input and output values.
·  define, evaluate, and compare simple functions.

In Algebra I Unit 1 students solve linear and exponential equations in two variables.


	Quadratic  Equations in Two Variables 
	In Algebra I Unit 5 students will:
· study the concept of quadratic functions.
· write quadratic functions in different but equivalent forms to reveal zeros, extreme values and symmetry. 
· interpret the quadratic  in terms of a context.
· compare quadratic functions to linear and exponential functions.
· examine shifts, stretches and shrinks of the graph of quadratic functions.


In Geometry Unit 3 students will work with formulas which can be modeled by quadratic expressions.

In Algebra II students will  expand their study of functions to include:
· radical
· rational
· polynomial
· exponential 
· logarithmic 
· trigonometric 

	In Algebra I Unit 2 students compare and contrast key features of linear and exponential relationships.
	Synthesize Linear, Quadratic and Exponential Relationships 
	In Algebra I Unit 5 students will compare and contrast square root, cube root, absolute value, step, and piecewise defined functions with linear, quadratic, and exponential functions.

In Algebra II students explore trigonometric, rational, radical, and other relationships in general.











Common Misconceptions
This list includes general misunderstandings and issues that frequently hinder student mastery of concepts regarding the content of this unit.
	Topic/Standard/
Concept
	Misconception
	Strategies to Address Misconception

	Adding radical expressions
	Students may have the tendency to combine irrational numbers in the same manner they combine rational numbers.

Example:
 
Students make think


like
 5 + 5 = 10.
	One way to address is to teach the adding of irrational numbers in the same manner you teach adding variables: combining like terms.

Example:



Like
x + x = 2x

	Adding radical expressions
	Students may have the tendency to combine irrational numbers in the same manner they combine rational numbers.

Example:
 
Students make think


like
 5 + 5 = 10.
	Another option is to have them analyze the reasonableness of the relative size of the answer. For example if a student makes the following error



Ask them to estimate the approximate value of 

Then ask them to use those approximate values for replacements in the expression  to see if this still makes sense. 


	Structure of an expression
	Students incorrectly “distribute” an exponent into a binomial.
Example:  












	· Rewrite .
· Use area models and/or algebra tiles.
· Make connections to squaring a two digit number.


















Model Lesson Plans

	The lesson plan(s) have been written with specific standards in mind.  Each model lesson plan is only a MODEL – one way the lesson could be developed.  We have NOT included any references to the timing associated with delivering this model.  Each teacher will need to make decisions related ot the timing of the lesson plan based on the learning needs of students in the class. The model lesson plans are designed to generate evidence of student understanding.  This chart indicates one or more lesson plans which have been developed for this unit.  Lesson plans are being written and posted on the Curriculum Management System as they are completed.  Please check back periodically for additional postings.


	Standard(s) Addressed
	Title
	Suggested Use/Description


	
	
	




Lesson Seeds
The lesson seeds have been written particularly for the unit, with specific standards in mind.  The suggested activities are not intended to be prescriptive, exhaustive, or sequential; they simply demonstrate how specific content can be used to help students learn the skills described in the standards. They are designed to generate evidence of student understanding and give teachers ideas for developing their own activities. 
This chart indicates one or more lesson seeds which have been developed for this unit.  Lesson seeds are being written and posted on the Curriculum Management System as they are completed.  Please check back periodically for additional postings.

	Standards Addressed
	Title
	Description 

	
	
	




Sample Assessment Items
The items included in this component will be aligned to the standards in the unit.

	Topic
	Standards Addressed
	Link
	Notes

	Solving Quadratic Equations in One Variable 
	A.REI.4
SMP.7
	http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20Sample%20Problems_HS-QuadEquation_0.pdf

This is a PARCC Prototype Item

	[image: ]

	Seeing Structure in Quadratic Expressions
	A.SSE.
SMP.1,6 & 7
	http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20Sample%20Problems_HS-SeeingStructureV2.pdf









	[image: ]

	
	A.APR.1
A.SSE.3
A.REI.4
	http://map.mathshell.org/materials/download.php?fileid=832

	This link provides access to tasks created with support from the Bill and Linda Gates foundation  for the Mathematics Assessment Program. 
· Questions #3-5


	Solving Quadratic Equations in One Variable
	A.SSE.3
A.REI.4
	http://map.mathshell.org/materials/tests/ccr_a1_test.pdf
	This link provides access to tasks created with support from the Bill and Linda Gates foundation  for the Mathematics Assessment Program. 
· Question #2

	
	A.APR.1
	http://map.mathshell.org/materials/tests/ccr_b1_test.pdf

	This link provides access to tasks created with support from the Bill and Linda Gates foundation  for the Mathematics Assessment Program. 
· Question #2

	Solving Quadratic Equations in One Variable
	A.SSE.3
A.REI.4
A.CED.1
	http://map.mathshell.org/materials/tests/ccr_c1_test.pdf

	This link provides access to tasks created with support from the Bill and Linda Gates foundation  for the Mathematics Assessment Program. 
· Questions 2 and 3 invovle  sorting functions question, multiple solutions

	Rearrange formulas to highlight a given interest
	A.CED.4
	http://illustrativemathematics.org/illustrations/393

	This task requires students to solve literal equations for a variable of interest.


















Resources
This section contains links to materials that are intended to support content instruction in this unit.
	Topic
	Standards Addressed
	Link
	Notes

	Graphing equations in two variables
	A.CED.2
	http://www.shodor.org/interactivate/activities/GraphSketcher/

	This is a link to a program to graph a given equation. Teacher types in equation and the program graphs it for you.

	Solving quadratics
	A.SSE.3
A.REI.4
	http://www.mathsisfun.com/algebra/factoring-quadratics.html

	Provides a review of factoring and quadratic formula as well as some practice problems.


	Solving quadratics
	A.SSE.3
A.REI.4
	http://www.shodor.org/interactivate/activities/

	Click on “Algebra”. 
Applicable activities include 
· Algebra 4
· Algebra Quiz
· Function Flyer

	Unit 4
	A.SSE.3
A.REI.4
A.CED.1
A.CED.2
A.APR.1
A.SSE.1
	http://welcome.curriki.org/

	You will need to create an account, which is free and you will get access to many lessons. Just run a search on the topic you are looking to teach. {Search: nonlinear systems for a lesson on solving systems with quadratics}

	Solving quadratic
equations
	A.SSE.3
A.REI.4
	http://education-portal.com/academy/course/algebra.html





	Math 101: College Algebra course, scroll down to factoring with FOIL, Graphing Parabolas and Solving Quadratics. There are videos for a variety of lessons with quadratics. When you click on the topic to pull up the video, a time line for the video is underneath.  You can skip to a specific topic.  There is also a quiz tab at the top of the video for the video material.



	Solving quadratic equations
	A.SSE.3
A.REI.4
	http://map.mathshell.org/materials/download.php?fileid=700

	This links provides access to a lesson which explores the different forms of quadratics from the Mathematic Assessment Project website.

	Solving quadratic
equations
	A.SSE.3
A.REI.4
	http://map.mathshell.org/materials/download.php?fileid=1263
	This links provides access to a lesson on solving quadratics from the Mathematic Assessment Project website.

	Unit 4
	A.SSE.3
A.REI.4
A.CED.1
A.CED.2
A.APR.1
A.SSE.1

	http://www.regentsprep.org/Regents/math/algtrig/math-algtrig.htm#m2

and

http://www.regentsprep.org/Regents/math/ALGEBRA/math-ALGEBRA.htm

	The provided links take you to resources used to help students to prepare for the New York regents exams for Algebra I and Algebra II.  The structure of the topics has not been realigned to match the Common Core. For this reason you may find useful resources either Algebra I or Algebra II.

Note: 
· The first link takes you to resources for Algebra II which may be applicable to Common Core Algebra I. The second link directs to resources for Algebra I.  

	Quadratic Formula Songs
	A.REI.4
	http://www.schooltube.com/video/04aefe2fff19b687b00e/

	This is a link to a song to help memorize the quadratic formula.

	Quadratic Formula RAP
	A.REI.4
	http://www.npr.org/2013/01/08/167471106/2-pi-rhymes-and-radii

	This link will take you to a video which shows the NAACP Teacher of the Year doing a rap about the quadratic formula.

	Starting to Factor Quadratics
	A.SSE.3
A.REI.4
	http://insidemathematics.org/index.php/classroom-video-visits/public-lessons-quadratic-functions/276-quadratic-functions-lesson-planning

	This link will take you to a video of an interesting lesson on introducing factoring to students. The site provides access to videos which illustrate what lessons look like.  Links to student papers  are also provided. 

	Unit 4
	A.SSE.1
A.SSE.3
A.REI.4
A.CED.1
A.CED.2
A.APR.1
	http://learnzillion.com/lessons?filters[subject]=math

	You will need to register in order to access lessons aligned to the CCSS.

	Unit 4
	A.SSE.1
A.SSE.3
A.REI.4
A.CED.1
A.CED.2
A.APR.1
	http://www.ixl.com/math/algebra-1

	Some games are free, but only a limited number of questions per day per computer. You can purchase an individual license or classroom license. Good resource for some quick questions in class.

	Quadratic Function in Different Forms 
	A.SSE.3: 
	http://map.mathshell.org/materials/lessons.php?taskid=224&subpage=concept

	This resource provides activities which help the teacher to assess how well students are able to understand what the different algebraic forms of a quadratic function reveal about the properties of its graphical representation. In particular, the lesson will help students who have the following difficulties:
· Understanding how the factored form of the function can identify a graph’s roots.
· Understanding how the completed square form of the function can identify a graph’s maximum or minimum point.
· Understanding how the standard form of the function can identify a graph’s intercept.

	All Algebra I
	All Algebra standards
	http://algebra.mdonlinegrants.org/pages/spiffy242.php?unitNum=2&lessonNum=0&pageNum=0
	The materials developed and posted on this site are intended to support teachers with online professional development and students enrolled in Algebra I Data Analysis. The content is aligned with the Common Core Standards for Mathematics. 

	Properties of Rational and Irrational Numbers
	N.RN.3
	http://map.mathshell.org/materials/download.php?fileid=1267

	The lesson found at this site provides learning experiences that will help students develop proficiency with the properties of rational and irrational numbers. 


	All Topics
	All standards
	http://www.mathematicsvisionproject.org/
	This is a link to resources developed by the Mathematics Vision Project in conjunction with the Utah State Department of Education.  The resources were developed for the integrated pathway but many have application in the traditional pathway.

	All Topics
	All standards
	http://nsdl.org/commcore/math?id=HS.F

	This is a link to the NSDL Math Common Core Collection.  The collection contains digital learning objects that are related to specific Math Common Core State Standards. 

	All Topics
	All standards
	http://www.ccsstoolbox.org/

	Check this site periodically for new additions
Click on:
· Resources for Implementation
· PARCC Prototyping Project
· High School Tasks
· Name of the task

	All Topics
	All standards
	https://www.desmos.com/

	This is a link to an online graphing calculator that has many different types of applications

	All Topics
	All standards
	http://insidemathematics.org/index.php/mathematical-content-standards

	This site features classroom examples of innovative teaching methods and insights into student learning, tools for mathematics instruction that teachers can use immediately, and video tours of the ideas and materials on the site.


	All Topics
	All standards
	http://www.parcconline.org/samples/mathematics/high-school-mathematics

	This is a link to the PARCC Prototype items. Check this site periodically for new items and assessment information. 

	All Topics
	All standards
	http://www.parcconline.org/sites/parcc/files/PARCCMCFMathematicsNovember2012V3_FINAL.pdf

	This is a link to the PARCC Model Content Frameworks.  Pages 39 through 59 of the PARCC Model Content Frameworks provide valuable information about the standards and assessments. 






PARCC Components
Key Advances from Grades K–8 
According to the Partnership for Assessment of Readiness for College and Careers (PARCC), these standards highlight major steps in a
progression of increasing knowledge and skill. 

PARCC cited the following areas from which the study of the content in Algebra I Unit 4 should progress:

· 

Having already extended arithmetic from whole numbers to fractions (grades 4-6) and from fractions to rational numbers (grade 7), students in grade 8 encountered particular irrational numbers such as . In Algebra I, students will begin to understand the real number system.

· Themes beginning in middle school algebra continue and deepen during high school. As early as grades 6 and 7, students began to use the properties of operations to generate equivalent expressions (6.EE.3, 7.EE.1). By grade 7, they began to recognize that rewriting expressions in different forms could be useful in problem solving (7.EE.2). In Algebra I, these aspects of algebra carry forward as students continue to use properties of operations to rewrite expressions, gaining fluency and engaging in what has been called “mindful manipulation.”
· Students in grade 8 extended their prior understanding of proportional relationships to begin working with functions, with an emphasis on linear functions. In Algebra I, students will master linear and quadratic functions. Students encounter other kinds of functions to ensure that general principles are perceived in generality, as well as to enrich the range of quantitative relationships considered in problems. 









Assessment Limits for Standards Assessed on More Than One End-Of-Year Test

	CCSSM Cluster
	CCSSM Key
	CCSSM Standard
	Algebra I Assessment Limits and Clarifications
	Algebra II Assessment Limits and Clarifications

	Interpret the structure of expressions 
	A-SSE.2 
	


Use the structure of an expression to identify ways to rewrite it. For example, see  as , thus recognizing it as a difference of squares that can be factored as   
	i) Tasks are limited to numerical expressions and polynomial expressions in one variable. 




ii) Examples: Recognize  as a difference of squares and see an opportunity to rewrite it in the easier-to-evaluate form . See an opportunity to rewrite  as  .
	i) Tasks are limited to polynomial, rational, or exponential expressions. 





ii) Examples: see  as , thus recognizing it as a difference of squares that can be factored as   In the equation , see an opportunity to rewrite the first three terms as, thus recognizing the equation of a circle with radius 3 and center 



(-1, 0). See  as , thus recognizing an opportunity to write it as .


	Write expressions in equivalent forms to solve problems 
	A-SSE.3c 
	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 1.15t can be rewritten as  to reveal the approximate equivalent monthly interest rate if the annual rate is 15%. 
	i) Tasks have a real-world context. As described in the standard, there is interplay between the mathematical structure of the expression and the structure of the situation such that choosing and producing an equivalent form of the expression reveals something about the situation.

 ii) Tasks are limited to exponential expressions with integer exponents. 
	i) Tasks have a real-world context. As described in the standard, there is interplay between the mathematical structure of the expression and the structure of the situation such that choosing and producing an equivalent form of the expression reveals something about the situation. 

ii) Tasks are limited to exponential expressions with rational or real exponents. 

	Understand the relationship between zeros and factors of polynomials 
	A-APR.3 
	Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the polynomial. 






	
i) Tasks are limited to quadratic and cubic polynomials in which linear and quadratic factors are available. For example, find the zeros of . 
	
i) Tasks include quadratic, cubic, and quartic polynomials and polynomials for which factors are not provided.  For example, find the zeros of  

	Create equations that describe numbers or relationships 
	A-CED.1 
	Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and simple rational and exponential functions. 
	i) Tasks are limited to linear, quadratic or exponential equations with integer exponents. 
	i) Tasks are limited to exponential equations with rational or real exponents and rational functions. 
ii) Tasks have a real-world context. 

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

	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.

	i) Tasks are limited to quadratic  equations.
	i) Tasks are limited to rational or 
    radical equations.

	Solve equations and inequalities in one variable 
	A-REI.4b 
	
Solve quadratic equations in one variable. b) Solve quadratic equations by inspection (e.g., for), 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. 
	i) Tasks do not require students to write solutions for quadratic equations that have roots with nonzero imaginary parts. However, tasks can require the student to recognize cases in which a quadratic equation has no real solutions. 
Note, solving a quadratic equation by factoring relies on the connection between zeros and factors of polynomials (cluster A-APR.B). Cluster A-APR.B is formally assessed in Algebra II. 
	i) In the case of equations that have roots with nonzero imaginary parts, students write the solutions as a ± bi for real numbers a and b. 

	Extend properties of exponents to rational expressions
(cross cutting in Maryland only)
	N.RN.2
	Rewrite expressions involving radicals and rational exponents using the properties of exponents.
	i) Develop this standard to the point where it is used to add, subtract, multiply and simplify radicals whose argument is numeric. 
	ii) Extend the application of this standard to monomial expressions. 




Fluency Recommendations
According to the Partnership for Assessment of Readiness for College and Careers (PARCC), the curricula should provide sufficient supports and opportunities for practice to help students gain fluency. PARCC cites the areas listed below as those areas where a student should be fluent. 


A/G Algebra I students become fluent in solving characteristic problems involving the analytic geometry of lines, such as writing down the equation of a line given a point and a slope. Such fluency can support them in solving less routine mathematical problems involving linearity, as well as in modeling linear phenomena (including modeling using systems of linear inequalities in two variables). 

A-APR.1 Fluency in adding, subtracting and multiplying polynomials supports students throughout their work in algebra, as well as in their symbolic work with functions. Manipulation can be more mindful when it is fluent. 

A-SSE.1b Fluency in transforming expressions and chunking (seeing parts of an expression as a single object) is essential in factoring, completing the square and other mindful algebraic calculations.
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