Algebra I Unit I -Relationships between Quantities & Reasoning w. Equations /Subject to change based on PARCC

	Algebra I 
Unit 1 Snap Shot

	Unit Title
	Cluster Statements
	Standards in this Unit

	Unit 1
Relationships Between Quantities and Reasoning with Equations
	· Reason quantitatively and use units to solve problems.

· Interpret the structure of expressions.

· Create equations that describe numbers or relationships.

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

· Solve equations and inequalities in one variable.
	· N.Q.1 
· N.Q.2
· N.Q.3
· A.SSE.1a
· A.SSE.1b
· A.CED.1
· A.CED.2
· A.CED.3
· A.CED.4
· A.REI.1
· A.REI.3




Overview

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

By the end of eighth grade, students have learned to solve linear equations in one variable and have applied graphical and algebraic methods to analyze and solve systems of linear equations in two variables.  Unit 1 of Algebra I builds on these earlier experiences by asking students to analyze and explain the process of solving an equation, to reason quantitatively, and use units to solve problems.  Students develop fluency writing, interpreting, and translating between various forms of linear equations and inequalities in both one and two variables, and use them to solve problems. They master solving linear equations and applying related solution techniques. They also solve simple exponential equations that rely only on the application of the laws of exponents, (as indicated by the note from Appendix A that follows A.REI.3). All of this work is grounded on understanding quantities and on relationships between them.






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 1 
· Students have solved linear equations in one variable in 8th grade.  When revisiting this concept in Algebra I, the focus should be on solving more complex linear equations in one variable and while doing so have students explore multiple ways of solving the same equation.  While solving the more complex equations, students should become more adept at noting the mathematical principles that justify the steps used in each stage of the solution process. By the end of Algebra I students become fluent in solving linear equations in one variable.
· Use only integer exponents when working with exponential equations in both one and two variables.
· Equations in two variables are not treated as functions in Unit 1. Unit 2 of Algebra I begins treating such relations as functions and students did study linear functions in 8th grade.
· Systems of equations are in Unit 2.

Note:  Algebra I, Geometry, and Algebra II units were created using the model from Appendix A of the Common Core State Standards for these courses.  Nationally, a discussion is currently taking place which may result in moving some standards to different courses.  Once the national discussion has been finalized, the corresponding assessment will be finalized.  At that time, we will edit the units as needed.







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 1 of Algebra I.

· Mathematics can be used to solve real world problems and can be used to communicate solutions to stakeholders.

· 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 or exponential model might be used to represent the situation.

· Multiple representations may be used to model a given real world relationship.

· 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 1 of 
Algebra I.

· When and how is mathematics used in solving real world problems?
· How are 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 or an exponential 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 structure of expressions/equations/inequalities, units of measure used and mathematical properties help determine a solution strategy?










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.Q.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 
Note: Working with quantities and the relationships between them provides the ground work for working with expressions, equations, and functions.
The student will:
· choose, interpret and use units of measure to accurately represent the problem and model a real-world scenario with a level of precision with which answers can be reported.
· select scale and labels for graphical representations that are appropriate for a given real world scenario. 

N.Q.2  Define appropriate quantities for the purpose of descriptive modeling.  
The student will:
· model a real world scenario using appropriate quantities. 

N.Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
The student will:
· describe the limitations on the accuracy of an answer based on the level of accuracy of the measurements used to describe a problem situation.



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.

The student will:
· describe the structure of a linear equation/inequality and use this structure to devise a plan for solving the equation.

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

The student will:
· analyze the structure of an expression to help develop a plan for solving a problem. 


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.)
Note: Limit to linear and exponential relationships, and, in the case of exponential equations, limit to situations requiring evaluation of exponential functions at integer inputs.
The student will:
· create linear equations in one variable. 
· create linear inequalities in one variable.
· create exponential equations 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.
Note: Limit to linear and exponential equations, and, in the case of exponential equations, limit to situations requiring evaluation of exponential functions at integer inputs.
The student will:
· create linear equations in two variables to represent the relationship between quantities. 
· represent the solutions to a linear equation in two variables by graphing the solutions on the coordinate axis while using appropriate labels and scales.
· create exponential equations in two variables to represent the relationship between quantities. 
· represent the solutions to exponential equations in two variables by graphing the solutions on the coordinate axis while using appropriate labels and scales.
· create equations in more than two variables to represent relationships between quantities.


A.CED.3  Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations of different foods. 
Note: Limit to linear equations and inequalities.  Also note that systems of equations and inequalities will be addressed in Unit 2.
The student will:
· explain the meaning of solutions to equations and inequalities using the context of the problem.
· eliminate algebraic solutions which do not make sense in the context of the problem.



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.
Note: Limit to formulas which are linear in the variable of interest.
The student will:
· solve literal equations which arise from real-world linear relationships.
· translate a linear equation in standard form to slope intercept form.
· translate a linear equation in slope intercept form to standard form.

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 linear equations and be able to extend and apply their reasoning to other types of equations in future courses.
The student will:
· carry out, describe and justify each step of the plan for solving an equation or inequality.

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


Note: Extend earlier work with solving linear equations to solving linear inequalities in one variable and to solving literal equations that are linear in the variable being solved for. Include simple exponential equations that rely only on application of the laws of exponents, such as  or .
The student will:
· solve linear equations in one variable.
· solve linear inequalities in one variable. 
· solve exponential equations in one variable by applying the Laws of Exponents.
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 1:Relationships Between Quantities and Reasoning with Equations

	Topic #1
Linear Equations in One Variable

	Major Standard  to 
address 
Topic  #1
	A.CED.1 
Create linear equations in one variable

	The standards listed to the right should be used to help develop A.CED.1

Note: The standards listed to the right will be used to help develop many topics.
	
N.Q.1       Use units as a way to understand problems and guide the solution of multi-step problems 

N.Q.2       Define appropriate units for the purpose of descriptive modeling

N.Q.3       Choose a level of accuracy appropriate to limitations on measurement when reporting quantities

A.CED.3   Represent constraints by equations or inequalities and interpret solutions as viable or non-viable
                 options in a modeling context


	Major Standard  to 
address 
Topic  #1
	A.REI.3 
Solve linear equations in one variable including equations with coefficients represented by letters.  

	The standards listed to the right should be used to help develop A.REI.3


Note: The standards listed to the right will be used to help develop many topics.
	
A.REI.1      Explain the steps in solving equations in one variable

A.SSE.1a   Use the structure of an expression to analyze equations or inequalities in order to develop 
                   a plan for solving the problem.

A.SSE.1b   Interpret complicated expressions by viewing one or more of their parts as a single entity 

A.CED.4     Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations




	Algebra I

	Unit 1:Relationships Between Quantities and Reasoning with Equations

	Topic #2
Linear Inequalities in One Variable

	Major Standard  to 
address 
Topic  #2
	A.CED.1
Create linear inequalities in one variable

	The standards listed to the right should be used to help develop A.CED.1

Note: The standards listed to the right will be used to help develop many topics.
	
N.Q.1        Use units as a way to understand problems and guide the solution of multi-step problems
 
N.Q.2        Define appropriate units for the purpose of descriptive modeling

N.Q.3        Choose a level of accuracy appropriate to limitations on measurement when reporting quantities

A.CED.3   Represent constraints by equations or inequalities and interpret solutions as viable or 
                 non-viable options in a modeling context


	Major Standard to address 
Topic #2
	A.REI.3
Solve linear inequalities in one variable

	The standards listed to the right should be used to help develop A.REI.3

Note: The standards listed to the right will be used to help develop many topics.
	
A.REI.1      Explain the steps in solving linear inequalities in one variable

A.SSE.1a   Use the structure of an expression to analyze inequalities in order to develop a plan for 
                   solving the problem.

A.SSE.1b   Interpret complicated expressions by viewing one or more of their parts as a single entity.







	Algebra I

	Unit 1:Relationships Between Quantities and Reasoning with Equations

	Topic #3
Linear Equations in Two Variables 

	Major Standard to  address
Topic #3
	A.CED.2
Create linear equations in TWO variables to represent relationships between quantities, graph equations on coordinate axes with labels and scales

	The standards listed to the right should be used to help develop A.CED.2

Note: The standards listed to the right will be used to help develop many topics.
	
N.Q.1         Choose and interpret the scale and the origin in graphs and data displays

N.Q.2         Define appropriate units for the purpose of descriptive modeling

N.Q.3         Choose a level of accuracy appropriate to limitations on measurement when reporting quantities

A.SSE.1a   Use the structure of an expression to analyze equations or inequalities in order to develop 
                   a plan for solving the problem.

A.SSE.1b  Interpret complicated expressions by viewing one or more of their parts as a single entity 

A.CED.3    Represent constraints by equations or inequalities and interpret solutions as viable or 
                  non-viable options in a modeling context









	Algebra I

	Unit 1:Relationships Between Quantities and Reasoning with Equations

	Topic #4
Exponential Equations in One Variable

	Major Standard to address
Topic #4
	A.CED.1
Create exponential equations in one variable (limit to situations requiring the evaluation of exponential functions at integer exponents)

	The standards listed to the right should be used to help develop A.CED.1

Note: The standards listed to the right will be used to help develop many topics.
	
N.Q.1       Use units as a way to understand problems and guide the solution of multi-step problems 

N.Q.2       Define appropriate units for the purpose of descriptive modeling

N.Q.3       Choose a level of accuracy appropriate to limitations on measurement when reporting quantities
  
A.CED.3   Represent constraints by equations and interpret solutions as viable or non-viable 
                 options in a modeling context


	Major Standard  to 
address 
Topic #4
	A.REI.3 
Solve exponential equations in one variable (Include simple exponential equations that rely only on the application of the laws of exponents.) 

	The standards listed to the right should be used to help develop A.REI.3

Note: The standards listed to the right will be used to help develop many topics.
	
A.REI.1      Explain the steps in solving equations in one variable

A.SSE.1a   Use the structure of an expression to analyze equations or inequalities in order 
                   to develop a plan for solving the problem.

A.SSE.1b   Interpret complicated expressions by viewing one or more of their parts as a single entity 

A.CED.4     Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations





	Algebra I

	Unit 1:Relationships Between Quantities and Reasoning with Equations

	Topic #5
Exponential Equations in Two Variables 

	Major Standard to address
Topic #5
	A.CED.2
Create exponential equations in TWO variables to represent relationships between quantities, graph equations on coordinate axes with labels and scales

	
The standards listed to the right should be used to help develop A.CED.2

Note: The standards listed to the right will be used to help develop many topics.
	
N.Q.1         Choose and interpret the scale and the origin in graphs and data displays

N.Q.2         Define appropriate units for the purpose of descriptive modeling

N.Q.3         Choose a level of accuracy appropriate to limitations on measurement when reporting quantities

A.SSE.1a   Use the structure of an expression to analyze equations or inequalities in order to develop
                   a plan for solving the problem.

A.SSE.1b  Interpret complicated expressions by viewing one or more of their parts as a single entity 

A.CED.3    Represent constraints by equations or inequalities and interpret solutions as viable or 
                  non-viable options in a modeling context









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 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 identify how many buses would be needed for a class trip, the student would realize that the solution would need to be a positive integer and would recognize the appropriate rounding method for the scenario.
· Analyze a problem situation to determine the most appropriate representation (a graph, a table, an algebraic expression or some other representation).
·  Create algebraic 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 each step in the equation solving process (algebraic proof).
i. Example: See Clarification for A.REI.1
· Analyze errors and faulty reasoning in solution processes and use properties of mathematics to explain where the error occurred.
 
4. Model with mathematics.
· Construct a nonverbal representation of a verbal problem.
i. Example: Given the following verbal scenario
“On Monday morning, Mrs. Smith bought a new box of pencils to school to lend to students who did not have
                 a pencil.  By the end of the first period, Mrs. Smith noted that one-fourth of the pencils were gone. By the end of
                 the day, there were only 6 pencils left in the box, which was half as many pencils as she
                 had at the end of period one. How many pencils were in the box to at the beginning of the day and 
                 how many pencils were not returned to Mrs. Smith? “
                 A student might construct one of the following models to use as an aid for solving this problem.
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The entire rectangle represents the # of pencils present at the beginning of the day.
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5. Use appropriate tools strategically.
· Explore a problem numerically or graphically by using a graphing calculator.
· Use a calculator not only for completing calculations but to investigate or verify thinking about a problem.


6. Attend to precision.
· Use correct vocabulary such as coefficient, constant, distributive property etc properly when discussing problems.
· Demonstrate their understanding of the mathematical processes required to solve a problem by carefully showing all of the steps in the solving process.
· Label final answers appropriately.
· Give final answers to an appropriate degree of accuracy.
· Label the axes of graphs and use appropriate scales.


7. Look for and make use of structure.
· Recognize linear equations in various forms and realize which form is most useful in a given situation.
· Make observations about how equations are set up to decide what are the possible ways to solve the equation or graph the equation,
i. 
Example:  When solving  a student would make note of the structure of this expression and realize that the equation had no solution.
ii. 

Example: When solving a student might recognize that the expressions on either side of the equal sign are multiples of 2 and that they could solve the simpler equation and arrive at an answer.

8. Look for and express regularity in reasoning.
· Note that the graph of a linear equation in two variables can be created without actually generating a large number of solutions.
· Use patterns and/or other observations to create general relationships in the form of an algebraic equation or inequality.
i. Example: Asking a student to find the 200th term in a sequence such as   4, 7,10,13,…, would hopefully result in the student reasoning that there has to be a shorter way of finding the answer rather than continuing the pattern.
























Content Standards with Essential Skills and Knowledge Statements and Clarifications and 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
· Purple bold – strong connection to current state curriculum for this course
· Green bold – standard codes  from other courses that are referenced and  are hot linked to a full description
· ★ Modeling Standard

	Standard
	Essential Skills and Knowledge

	Clarification/Teacher Notes

	N.Q.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. ★

Note: Working with quantities and the relationships between them provides the ground work for working with expressions, equations, and functions.

	· Ability to  choose appropriate  units of measure to represent context of the problem 

·  Ability to convert units of measure using dimensional analysis


	· Example: A student graphs the equation of a line on a grid where the x-axis is labeled time in seconds and the y-axis is labeled as height in feet, the student realizes that the y-intercept of the line reveals the initial height of the object.
· Example of the reference to choosing and using units consistently in formulas: A student would realize that given the length of a rectangle in feet and the width of the same rectangle in inches that one of the measurements would need to be converted before the measurements could be used to determine the perimeter of the rectangle. 
· Example of the reference to interpreting scale: A student that is given the graph of a line where the scale on the
y-axis is counting by tens and the scale on the x-axis is counting by ones accurately takes this factor into account when determining the slope of the line using the graph.


	N.Q.2  Define appropriate quantities for the purpose of descriptive modeling.  ★

	· Ability to select and use  units of measure to accurately model a given real world scenario


	· Example: Students would realize that while they could use miles to measure the length of a desk, it would be inappropriate to do so.

	N.Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. ★

	· Knowledge of and ability to apply rules of significant digits

· Ability to use precision of initial measurements to determine the level of precision with which answers can be reported 

	· Rules for counting significant digits are summarized below.
· Zeros within a number are always significant. Both 4308 and 40.05 contain four significant figures. 
· Zeros that do nothing but set the decimal point are not significant. Thus, 470,000 has two significant figures. 
· Trailing zeros that aren't needed to hold the decimal point are significant. For example, 4.00 has three significant figures. 
· Example: Given a problem where the unknown represents a number of cars, the value of the variable would need to be rounded to the nearest whole number.  A student would need to be able to make the decision as to whether it would be appropriate to follow the mathematical rules for rounding or whether the situation would call for the quantity to be rounded up or down.
· When solving problems where measurements are provided or are determined, a student would need to know that the level of accuracy of the initial measurements to determine the level of accuracy of the final answer.














	Cluster Note:   Limit to linear expressions and to exponential expressions with integer exponents.
Note: These are overarching standards that have applications in multiple units.


	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.

	· Ability to make connections between symbolic representations and  proper mathematics vocabulary

· Ability to identify parts of an expression such as terms, factors, coefficients, etc.


	· Example: Given the expression 1.50x + 6,
· a student could identify that 1.50 is the coefficient of x, 6 is a constant, and that the expression has 2 terms.
· a student should be able to interpret parts of the expression within a context such as the State Fair charges an admission fee of $6.00 and the cost per ride is $1.50 where x represents the number of rides.  

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

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. 


	· Ability to interpret and apply rules for order of operations 

	

	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.)

Note: Limit to linear and exponential relationships, and, in the case of exponential equations, limit to situations requiring evaluation of exponential functions at integer inputs.
	· Ability to distinguish between linear and exponential relationships given multiple representations and then create the appropriate equation/inequality using given information 

	

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

Note: Limit to linear and exponential equations, and, in the case of exponential equations, limit to situations requiring evaluation of exponential functions at integer inputs.



	· Ability to distinguish between linear and exponential relationships given multiple 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 should be able to analyze a real world scenario to determine whether the quantities that vary exhibit a constant rate of change as displayed in a linear relationship or a constant percentage rate of change as displayed in an exponential relationship.


	A.CED.3  Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations of different foods. (SC – Algebra I)

Note: Limit to linear equations and inequalities.


	· Ability to distinguish between a mathematical solution and a contextual solution
	· Example:  Given a problem situation where the unknown is a number of people, the student would know that a solution would need to be a non-negative number. 


	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.

Note: Limit to formulas which are linear in the variable of interest.
	· Ability to recognize/create equivalent  forms of literal equations

	· 
Example: Given the formula for converting between Celsius and Fahrenheit , a student could manipulate this formula to define C in terms of F. 








	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 linear equations and be able to extend and apply their reasoning to other types of equations in future courses. 
	· 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 

	· Example: A student could justify each step of solving equations as shown below. 



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

Note: Extend earlier work with solving linear equations to solving linear inequalities in one variable and to solving literal equations that are linear in the variable being solved for. Include simple exponential equations that rely only on application of the laws of exponents, such as 5x=125 or 2x=1/16.

	· Ability to analyze the structure of an equation to determine the sequence of steps that need to be applied to arrive at a solution

· Ability to accurately perform the steps needed to solve a linear equation/inequality
	· Example: A student could solve an equation or an inequality for the independent variable in an equation even when the coefficient of the independent variable is a letter.










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

	descriptive modeling
	N.Q.2  Define appropriate quantities for the purpose of descriptive modeling.  ★
	 A model describes a problem or summarizes it in a simplified form. Models may include graphs, tables, algebraic equations, or geometric or statistical representations. 

	dimensional analysis
	N.Q.1 (ES&K)

· Ability to convert units of measure using dimensional analysis


	Dimensional analysis is the process of changing/converting units using rational expression so that the original units cancel and the remaining units are in the desired form. (for example: converting miles per hour to feet per second)
   
Example


Convert to 


          



	level of precision
	N.Q.3 (ES&K)
· Ability to use precision of initial measurements to determine the level of precision with which answers can be reported 

	Precision refers to the level of measurement and exactness of description.  The level of precision required for particular applications varies greatly. For example, engineering projects such as roads and utility construction require very precise information measured to the nearest mm or tenth of an inch.  Demographic analysis of the population in New Mexico could be accurate to the nearest 10,000.

	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
)





	significant digits
	N.Q.3 (ES&K)
·  Knowledge of and ability to apply rules of significant digits

	Significant digits or significant figures are digits that carry meaning contributing to the precision of the number.  

Rules for significant digits
· All non-zero digits are significant
· Example : 22.3 has three significant digits
· Zeros appearing between non-zero digits are significant
· Example: 302 has three significant digits
· Leading zeros are not significant
· Example: 0.046 had two significant zeros
· Trailing zeros have several rules that apply
· Trailing zeros in a number containing a decimal point are significant
· Example: 7.90 have three significant figures
· Tailing zeros in a number that does not have a decimal point may or may not be significant depending on the context of the problem. 
 






	viable argument
	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 linear equations and be able to extend and apply their reasoning to other types of equations in future courses.
	An "argument" is a series of statements to persuade someone to accept a conclusion. Viable in mathematics means that there is a mathematical rule that supports the statement. In standard A.REI.1 viable argument would refer to a student’s ability to cite mathematical principles when justifying why each step of their solution is valid (when more specific information about what  PARCC considers to be a viable argument is available we will add examples)








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/

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 Math Courses
	Algebra I Unit 1

	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/understandings developed in Middle school should support students in learning “Linear Equations in One Variable”:

· Solving one-variable linear equations (including infinite solutions and no solutions)-at the high school level this becomes a fluency expectation.
· 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.  
	Linear Equations in One Variable
	Algebra I
· Solving quadratic equations using factoring requires students to be able to solve linear equations in one variable.
· Solving many absolute value equations algebraically requires a student to be able to solve linear equations in one variable. 

Geometry students will need to be fluent in solving linear equations in one variable to apply geometry concepts.

Algebra II 
· Solving polynomial, exponential, logarithmic  radical,  rational  and trigonometric equations may require students to solve linear equations in one variable
· Determining the domain of a rational function may require a student to solve a linear equation in one variable.


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

· From grades K-8 students have built up to a fluency expectation of solving one-variable linear equations (including infinite solutions and no solutions)
· 
In 6th  and 7th grade students begin their study of linear inequalities in one variable by graphing and solving inequalities of the form 
· Fluency with properties of numbers
· Equivalent expressions and equations
· Fluency with operations with rational numbers is an expectation at the 7th grade level.  





	Linear Inequalities in One Variable
	In Algebra I Unit 2 students will:
· Graph  linear inequalities in two variables 
· Graph the solution set to a system of linear inequalities in two variables 

In Algebra II there are no standards that explicitly mention solving inequalities in either one or two variables.  However, instruction could include graphing inequalities in two variables based on each function that is introduced. 

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

· Students begin their study of linear functions in 8th grade by using linear functions to model the relationships between quantities.
· Students  determine the rate of change and initial value of a linear function given verbal, graphic or numeric representations.
· Students interpret “unit rate” as the slope of the graph of a proportional relationship.

· Significant groundwork has been laid towards the understanding of a function.

· The concept of function is first introduced in 8th grade in terms of “input” and “output” values.
· In 8th grade students define, evaluate, and compare simple functions.

· In middle school students spend considerable time studying proportional relationships and their connection to linear equations in two variables. 

· Students have solved systems of linear equations graphically and algebraically.

	Linear Equations in Two Variables 
	In Algebra I Unit 2 students will:
· continue to study the concept of function
· solve systems of linear equations
· make connections between arithmetic sequences and linear functions. 
In Algebra I Unit 4 students will:
· create quadratic equations in two variables.
· solve systems which are comprised of a linear equation and a quadratic equation in two variables.
In Algebra I Unit 5 students will:
· expand their study of functions to include quadratic, absolute value, step and piece-wise  functions


.

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


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

· In 8th grade students learn properties of integer exponents.

	Exponential Equations in One Variable
	In Algebra I Unit 2 students will study rational exponents for the first time.

In Algebra II Unit 3 students will make the connection between logarithmic equations in one variable and exponential equations in one variable.

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

· In 8th grade students learn properties of integer exponents.
· Significant groundwork has been laid towards the understanding of a function.

· The concept of function is first introduced in 8th grade in terms of “input” and “output” values.
· In 8th grade students define, evaluate, and compare simple functions.

	Exponential Equations in Two Variables
	In Algebra I Unit 2 students will :
· distinguish between situations that can be modeled with linear versus exponential functions.
· construct exponential functions given a verbal, numeric or graphic models.
· make connections between geometric sequences and exponential functions. 
· analyze the behaviors of the graph of an exponential function.
 
In Algebra I Unit 5 students will make comparisons between linear, exponential and quadratic functions.

In Algebra II Unit 1 students will solve systems of equations that include exponential functions paired with any of the other functions studied. 

In Algebra II Unit 3 students will analyze exponential functions graphically and will understand that logarithmic and exponential functions are inverses. 


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

	











Solving linear equations in one variable




























Solving linear equations in one variable


























Solving linear equations in one variable
	When solving some linear equations it may be appropriate to combine like terms in one of the steps.  A mistake that students may make is to do something that appears to be their attempt to use the addition property of equality instead of combining like terms, as demonstrated below.



	Students who make this type of mistake need to gain a better understanding of the mathematical principles behind properties of equality.  Using manipulatives such as a balance might help  students see when a property of equality is needed versus simplification.  




	
	Students frequently make the careless error of not distributing to all terms inside of parenthesis as demonstrated below.



	Draw arrows from the number outside to all variables inside
Or
Make students write out all of the steps of the process as shown below

.
Or
Have students make connections between the process used for multiplying a one digit number by a two digit number and the distributive property typically used in solving linear equations

Example


Ask “How is multiplying  similar to multiplying ?”
Show 


And discuss how this connects to what they do with the traditional multiplication algorithm.  Then revisit the original algebraic expression and ask the student to make connections between the numeric example and the algebraic example. 

	
	

When combining like terms in expressions  such as  students may think that 



	Question students through the process-asking for a mathematical principle that makes each step valid




	
	
In a problem such as , students may think that because the variable is alone that they have finished  solving the problem. 

	

Put a “1” in front of the, so they know to divide by -1 thus getting the final answer of .

	
	
When solving a problem such students who have been taught to rewrite subtraction problems as addition problems might make the following error.



And then to solve the problem the student thinks that it is necessary to subtract 5 from both sides to “undo” the addition.  (See below)



	Several strategies could be used in this situation.  Depending on the student’s understanding you may:

· Model this problem using manipulatives. (algebra tiles, chips, balance)
· A more abstract approach might include something as simple as the following




	
	Students may improperly apply the division property of equality.



For example when solving the problem  a student may improperly applying  the division property of equality divide both sides of the equation by  3 as the first step getting .

	Help students to understand that while it is mathematically accurate to apply the division property of equality at any point in the solution process there are times when it is more beneficial.  

In the case of this problem a student could divide both sides by 3 as a first step providing that the division is handled properly. 




	Solving linear equations in one variable
	Students may believe that every linear equation in one variable has exactly one solution.
	Demonstrate problems that have no solution or an infinite number of solutions such as 


 which has no solution
And

 which has an infinite number of solutions

	









Linear inequalities in one variable






















Linear inequalities in one variable























Linear inequalities in one variable
	When students are asked to represent the solution to a linear inequality in one variable by shading the solution on a number line they may believe that they must shade in the direction of the inequality symbol.

	
Using an expression such as  and a student’s incorrect graphic representation of the solution as shown below, take numbers from the shaded region and substitute them into the algebraic expression to show that shading in the direction of the inequality symbol does not always work.
[image: http://i.ehow.com/images/a04/71/o9/graph-inequalities-number-line-3.4-800x800.jpg]


	
	When solving linear inequalities in one variable students may fail to realize that the algebraic solution to a linear inequality in one variable must include the variable, the correct symbol and a numeric value. 


For example when solving



A student would claim that the answer is 0 instead of .
	
Emphasize that linear inequalities in one variable usually have an infinite number of solutions.  Explain that it is impossible to list all of the solutions and it is therefore necessary to describe the solution with an algebraic expression such as  or a graphical representation such as 

[image: http://i.ehow.com/images/a04/71/o9/graph-inequalities-number-line-3.4-800x800.jpg]






	
	Students may believe that inequalities have a behavior that resembles the symmetric property of equality.

For example students usually recognize that 

 are both true statements based upon the symmetric property of equality. 



 They then try to apply this same logic to an expression such as   and want to claim that  has the same meaning.

	To help students see that this is not valid you might try:
· 
Replacing with a value that would make the 1st statement true and show that the second expression is no longer valid.
For the example given in the column to the left 



Let in the statement 



	
	When solving an inequality requires the student to multiply or divide both sides of the inequality by a negative number the students frequently forget to reverse the direction of the inequality symbol.


Example
	To help students understand why this step is necessary you might try demonstrating with numbers.

















	
	When working with verbal representations of linear inequalities in one variable, students have difficulties decoding expressions such as “at least” and “no more than”. 
	
Try to relate to situations that are appropriate to the age of the student.  For example ask a student to give you ages of people who are eligible to get a driver’s license and then ask students to complete the sentence “To get a driver’s license in the State of Maryland a person must be at least _______years old.” Now help students to transfer this to an algebraic representation of .


	








Linear equations in two variables























Linear equations in two variables
	When graphing equations in two variables students  may:
· not show a break in the graph when needed
· fail to use equal increments when labeling the axes
· fail to select a scale appropriate for the real world scenario being represented by the equation.
	Before actually graphing students should select labels for each axis and then analyze the scenario to decide if both positive and negative numbers will be needed.  They should also consider just how large or small the numbers will need to be for the particular problem.   Once they have considered these points they should label their graph with an appropriate scale and show a break in the labeling of the axis when needed. 

	
	Students misinterpret slopes whose values are integers. 


	
For example in the equation  students may fail to understand that the slope is a “rate of change”.  


Rates should be expressed as ratios and should be thought of as .



	
	Students may confuse slope and y-intercept when graphing.



	Explain that the y-intercept (0,b) is the starting point and the slope tells you how to get from one point to another.

	
	While we know that equations in two variables can have an infinite number of solutions, one solution or no solution. 

The examples below show equations in two variables that have 



In the case of linear equations in two variables, the equations will always have an infinite number of solutions.

 Students frequently have trouble understanding that since they cannot list all of the combinations of ordered pairs that represent solutions to a given linear equation in two variables that they must provide a graphical representation.  They need to understand that the coordinates of every point on the line is a solution.

	Emphasize that the solutions that do show up on the graph just represent a subset of all of the solutions. 

Explain that the arrows at the end of the line indicate that if the graph would continue in this pattern that the additional points that it would travel through would also have coordinates which would be solutions. 

	
	When students are asked to create the graph of a linear equation in two variables given:
· a point on the graph 
· a slope which has a negative value 

they fail to interpret the “negative slope” movement properly.

	Two possible strategies that might be used to address this  misconception include:
· Try to engrain the attention to precision in students whereby they always stop to take a look at the graph they produce and ask themselves “Does the line that I have graphed have a negative slope?” By always making this final check the student may realize that they have made a mistake.
· 

Using the problem  as an example; have students rewrite the slope in different forms, such as .  Have students then explain the different ways they can move from the given point to generate additional points on the line. 

	Exponential equations in one variable
	When multiplying expressions which are in exponential form where two factors have like bases, it is not uncommon for students to multiply the bases.  The following example illustrates this. 

Example:

Students might  claim that which indicates that they have incorrectly applied the Property of Exponents 





	Remind students of the property that they learned in middle school by having them break a problem such as the one below into very small steps.


         

	Exponential equations in two variables
	Students may need time to understand the difference between the behavior of expressions that look very similar but yet have very different behavior.

For example;



	
Early discussion of exponential equations in two variables should include some type of compare and contrast activity which uses algebraic, numeric and graphic representations of similar expression such as , to help students synthesize the differences between the various expressions that have similar structures. 


	Available Model Lesson Plan(s)

	
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. 


	Standards Addressed
	Title
	Description/Suggested Use

	A.CED.2, N.Q.3
	Exponential Relationships
	This lesson plan focuses on the characteristics of problems to determine how to model the situation and develop a problem solving strategy.











	Available Lesson Seed(s)

	The lesson seed(s) have been written with specific standards in mind.  These suggested activity/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. Seeds are designed to give teachers ideas for developing their own activities in order to generate evidence of student understanding.
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/Suggested Use

	A.CED.2
	Comparing Linear and Exponential Models
	Introduction Activity: Students will compare data in a table and graph to see the changes in linear and exponential expressions as x increases and recognize that linear expressions increase at a constant rate while exponential functions increase multiplicatively. 

	A.CED.1, A.CED.3, A.REI.3
	Scissors, Scissors Everywhere
	Developmental Activity: Students will solve a non-scaffolded problem to demonstrate of the behaviors described in the Standards for Mathematical Practice SMP#1, SMP #4, and SMP # 6 while creating and solving a linear inequality in one variable and interpret possible solutions as viable or non-viable.




Sample Assessment Items
The items included in this component will be aligned to the standards in the unit and will include:
· Items purchased from vendors
· PARCC prototype items
· PARCC public released items
· Maryland Public release items

Resources
This section contains links to materials that are intended to support content instruction in this unit.

Interventions/Enrichments
Standard-specific modules that focus on student interventions/enrichments and on professional development for teachers will be included later, as available from the vendor(s) producing the modules.

Interdisciplinary Connections
Interdisciplinary connections fall into a number of related categories:
· Literacy standards within the Maryland Common Core State Curriculum
· Science, Technology, Engineering, and Mathematics standards
· Instructional connections to mathematics that will be established by local school systems, and will reflect their specific grade-level coursework in other content areas, such as English language arts, reading, science, social studies, world languages, physical education, and fine arts, among others. 




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 1 should progress:

• Students in middle grades worked with measurement units, including units obtained by multiplying and dividing quantities. In Algebra I, students apply these skills in a more sophisticated fashion to solve problems in which reasoning about units adds insight (N-Q). 

• 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 connected their knowledge about proportional relationships, lines, and linear equations (8.EE.5, and 8.EE.6). In Algebra I, students solidify their understanding of the analytic geometry of lines. They understand that in the Cartesian coordinate plane, 
·  The graph of any linear equation in two variables is a line. 
· Any line is the graph of a linear equation in two variables. 

Additional Key Advances
· Students in grade 8 analyzed and solved linear equations and pairs of simultaneous linear equations. In Algebra I students create equations to represent relationships and apply them to solve real world problems.
· Students in grade 7 and grade 8 have begun to develop the concept of slope.

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-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.  
Evidence of Student Learning
The Partnership for Assessment of Readiness for College and Careers (PARCC) has awarded the Dana Center a grant to develop the information for this component.  This information will be provided at a later date.  The Dana Center, located at the University of Texas in Austin, encourages high academic standards in mathematics by working in partnership with local, state, and national education entities.  Educators at the Center collaborate with their partners to help school systems nurture students' intellectual passions.  The Center advocates for every student leaving school prepared for success in postsecondary education and in the contemporary workplace.


DRAFT Maryland Common Core State Curriculum Unit Plan for Algebra I                                  May 2012                                        Page 41 of 41

oleObject1.bin

image45.wmf
22

x

+<


oleObject45.bin

image46.wmf
0

x

<


oleObject46.bin

image47.wmf
0

x

<


oleObject47.bin

image48.wmf
2 and 2

xx

==


oleObject48.bin

image49.wmf
6

x

<


oleObject49.bin

image2.wmf
1

2

16

x

=


image50.wmf
6

x

<


oleObject50.bin

image51.wmf
x


oleObject51.bin

image52.wmf
4

x

=


oleObject52.bin

oleObject53.bin

image53.wmf
46 is a true statement

but

64 is not a true statement

<

<


oleObject54.bin

image54.wmf
Use 24

 and divide both sides by -2

24

22

the result is the statement

12 

which is not a true statement

-<

-

<

--

<-


oleObject2.bin

oleObject55.bin

image55.wmf
16

age

³


oleObject56.bin

image56.wmf
21

yx

=+


oleObject57.bin

image57.wmf
2

2

1

y

x

==

V

V


oleObject58.bin

image58.wmf
22

22

0 ,  has one solution

1, has no solutions

xy

xy

+=

+=-


oleObject59.bin

image59.wmf
21

yx

=-+


image3.wmf
11

6

24

PP

æö

-=

ç÷

èø


oleObject60.bin

image60.wmf
22

2

11

-

-==

+-


oleObject61.bin

image61.wmf
(

)

(

)

347

224

=


oleObject62.bin

image62.wmf

oleObject63.bin

image63.wmf
(

)

(

)

(

)

(

)

(

)

347

22222222222222222

=×××××=××××××=


oleObject64.bin

image64.wmf
2

 versus 2  versus 2

x

yxyyx

===


oleObject3.bin

oleObject65.bin

oleObject66.bin

image4.wmf
# of pencils in the box at the beginning

 of the day

P

=


oleObject4.bin

image5.wmf
1

4


oleObject5.bin

image6.wmf
2221,

xx

-=+


oleObject6.bin

image7.wmf
(

)

(

)

21232,

xx

+=-


oleObject7.bin

image8.wmf
132

xx

+=-


oleObject8.bin

image9.wmf
9

32

5

FC

æö

=+

ç÷

èø


oleObject9.bin

image10.wmf
(

)

351233

3151233 (Distributive Property)

32733 (Simplifying)

327273327 (Subtraction Property of Equal

ity)

36(Simplifying)

36

 (Division Property of Equality)

33

2 (Simplifying)

x

x

x

x

x

x

x

++=

++=

+=

+-=-

=

=

=


oleObject10.bin

image11.wmf
(

)

2140

22142

12

12

12

  

axa

ax

ax

ax

aa

x

a

-=-¹

-+=-+

=-

-

=

-

=


oleObject11.bin

image12.wmf
60 

miles

hour


oleObject12.bin

image13.wmf
feet

second


oleObject13.bin

image14.wmf
60miles5280 feet1 hour1 minute605280 fee

t88 feet

1 hour1 mile60 minutes60 seconds6060 sec

onds1 second

´

´´´==

´


oleObject14.bin

image15.wmf
ymxb

=+


oleObject15.bin

image16.wmf
ymxb

=+


oleObject16.bin

image17.wmf
2

00

1

2

hgtvth

=-++


oleObject17.bin

image18.wmf
x

yab

=


oleObject18.bin

image19.wmf
, and 

pxqrpxqr

+>+<


oleObject19.bin

image20.wmf
2658

becomes

213

instead of 

218

because the student subtracted 5 from bo

th 

the 6 and the 8.

x

x

x

+-=

+=

+=


oleObject20.bin

image21.wmf
(

)

23

becomes

26

instead of 

26

x

x

x

-+

-+

--


oleObject21.bin

image22.wmf
(

)

(

)

(

)

234

2324

68

x

x

x

+=

+=

+


oleObject22.bin

image23.wmf
(

)

321

x

+


oleObject23.bin

image24.wmf
(

)

325


oleObject24.bin

image25.wmf
(

)

(

)

(

)

3205

32035601575

+=

+=+=


oleObject25.bin

image26.wmf
2

xx

-


oleObject26.bin

image27.wmf
2 simplifies to "2"

xx

-


oleObject27.bin

image28.wmf

oleObject28.bin

image29.wmf
(

)

To simplify 2  first write the expressio

n as 21, 

then write apply the distributive proper

ty to get

21. Finally, simplfy this expression to 

get 1 or .

xxxx

xxx

--

-


oleObject29.bin

image30.wmf
2

x

-=


oleObject30.bin

image31.wmf
x


oleObject31.bin

image32.wmf
2

x

=-


oleObject32.bin

image33.wmf
2510

x

-=


oleObject33.bin

image34.wmf
2510

becomes

2x+-5=10

x

-=


oleObject34.bin

image35.wmf
255105

    

x

+--=-


oleObject35.bin

image36.wmf
2510

becomes

2(-5)10

2(5)(5)10(5)

215

7.5

x

x

x

x

x

-=

+=

+---=--

=

=


oleObject36.bin

image37.wmf
3912

x

+=


oleObject37.bin

image38.wmf
94

x

+=


oleObject38.bin

image39.wmf
(

)

3912

3(3)12

33

12

33

34

x

x

x

x

+=

+=

+

=

+=


oleObject39.bin

image1.wmf
5125

x

=


oleObject40.bin

image40.wmf
2523

xx

+=+


oleObject41.bin

image41.wmf
31555220

xxx

+=--+


oleObject42.bin

image42.wmf
24

becomes

24

22

2

instead of 

24

22

2

x

x

x

x

x

-<

-

<

--

<-

-

>

--

>-


oleObject43.bin

image43.wmf
0

x

<


oleObject44.bin

image44.jpeg




