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Math Models and Applications

 Scope and Sequence
Key:


R4MM:
Region IV Math Models Resources


MM1:
            Mathematical Models with Applications- Region 4 Booklet 1


MM2:             Mathematical Models with Applications- Region 4 Booklet 2

SH1:               MMwA Student Handbook Unit 1 – Foundations for Functions


SH2:               MMwA Student Handbook Unit 2 –Linear Functions and Inequalities


SH3:               MMwA Student Handbook Unit 3 – Higher Order Systems


SH4:               MMwA Student Handbook Unit 4 – Quadratic Functions


SH5:               MMwA Student Handbook Unit 5 – Square Roots and Inverses


SH6:               MMwA Student Handbook Unit 6 – Exponents, Exponential Functions and Logarithmic Functions


SH7:               MMwA Student Handbook Unit 7 - Rational Functions


SH8:               MMwA Student Handbook Unit 8 – Conic Sections


SHA:              MMwA Student Handbook Appendix A: Probability and Statistics


SHB:              MMwA Student Handbook Appendix B: Geometry Review


SHC:              MMwA Student Handbook Appendix C: Trigonometry 


A2-A:              Algebra II Assessments – Dana Center

A2PC:

TEXTEAMS Part 1: Algebra II/Precalculus Institute

Alg2:

TEXTEAMS Part 2: Algebra II Institute

CA:
Mathematics TEKS Toolkit, Center for Educator Development for Mathematics, Clarifying Activities f
or Algebra II


R4TM-Exit:
Region 4 TAKS Preparation Booklet: Exit level

	Unit 1: Foundations for Functions  (20 days @ 50 minutes per day)

	(c.9.A) Use geometric transformations, symmetry, and perspective drawings to describe mathematical patterns and structure in art and architecture


	2

6

8


	· Review order of operations and evaluating expressions as needed according to diagnosis (formal or informal)

· Recognize sets of numbers (all subsets of Reals) and their relationship to each other (optional here - may be more appropriate in Unit 4: Quadratics)

· Review of graphing calculator skills from Algebra I (y=, store, y​ vars, graph, window, table)

· Recognize function notation: f(x), g(x), etc. as well as Y1, Y2, etc. from the graphing calculator and be able to find the value of the function (Le. f(3) = )

· Graph functions from a parent function using transformations, using only one transformation at a time (vertical shift, horizontal shift, vertical stretch, horizontal stretch, reflection)
	SH1-Reflections and Rotations

P 1.1 – 1.2

SH1- Rotations and Reflections in Design

P 1.3 – 1.5

SH1- Dilations and Translations in Design

P 1.6 – 1.9

SH1-Proportionality in Perspective

P 1.10 

SH1- Transformations on the Graphing Calculator

P 1.11 - 1.17

 
	MM1- Activity 1-1 Rotations and Reflections

P 1.4

MM1- Activity 1-2 Rotations and Reflections in Design

P 1.5 – 1.8

MM1- Activity 2-1 Dilations and Translations in Design

P 1.11 – 1.15

MM1- Activity 3 Transformations in Perspective

P 1.16

MM1- Activity 4 Transformations on the graphing Calculator

P 1.18 
	Week 1

MM1- 1.1 Mathematics in Art 

P 1.4 – 1.21



	(c.9.A) Use geometric transformations, symmetry, and perspective drawings to describe mathematical patterns and structure in art and architecture


	2

5


	· Graph functions from a parent function using transformations, using only one transformation at a time (vertical shift, horizontal shift, vertical stretch, horizontal stretch, reflection)

· Determine domain and range of relations and functions from a graph, write in set notation (and/or interval notation optional) 

· Be able to differentiate between relations and functions

· Reasonable graphs (optional)

· Determining independent and dependent variables for applications and connect to a reasonable graphs (optional)
	SH1- Translations

P 1.18 - 1.24

SH1- Student Activity 2

P 1.25 – 1.26

SH1- Reflections

P 1.27 – 1.35


	MM1- Activity 1 Translations

P 1.22 – 1.27

MM1- Activity 2

P 1.28 – 1.33

MM1- Activity 3

P 1.34 –1.40 
	Week 2

MM1 – Functional Transformations

P 1.22 – 1.53



	(c.9.A) Use geometric transformations, symmetry, and perspective drawings to describe mathematical patterns and structure in art and architecture


	1

2

5

10


	· Graph functions from a parent function using transformations, using only one transformation at a time (vertical shift, horizontal shift, vertical stretch, horizontal stretch, reflection) Graph functions from a parent function using transformations, using only one transformation at a time (vertical shift, horizontal shift, vertical stretch, horizontal stretch, reflection)

· Determine domain and range of relations and functions from a graph, write in set notation (and/or interval notation optional) 

· Be able to differentiate between relations and functions

· Reasonable graphs (optional)

· Determining independent and dependent variables for applications and connect to a reasonable graphs (optional)
	SH1- Combination of Transformations

P 1.36 – 1.53

SH1– ¼ Mile Time  

P 1.68 – 1.71

 
	MM1 – Activity 4

P 1.41 – 1.52

MM1 – 1.4 Activity 1

P 1.72 – 1.77


	Week 3

MM1 – Functional Transformations

P 1.53 – 1.71

MM1 – Data Analysis

P 1.72 – 1.82



	(c.2.A) Interpret information from various graphs, including line graphs, bar graphs, circle graphs, histograms, and scatterplots to draw conclusions from the data

 (c.2.C) Analyze graphs from journals, newspapers, and other sources to determine the validity of stated arguments

(c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions
	1

2

10


	· Graph functions from a parent function using transformations, using only one transformation at a time (vertical shift, horizontal shift, vertical stretch, horizontal stretch, reflection) Graph functions from a parent function using transformations, using only one transformation at a time (vertical shift, horizontal shift, vertical stretch, horizontal stretch, reflection)

· Determine domain and range of relations and functions from a graph, write in set notation (and/or interval notation optional) 

· Be able to differentiate between relations and functions

· Reasonable graphs (optional)

· Determining independent and dependent variables for applications and connect to a reasonable graphs (optional)


	SH1– ¼ Mile Time  

P 1.68 – 1.71

(cont.)

SH1 - Deceitful Data 

P 1.72 – 1.74

SH1 - Spill the Beans

P 1.75 – 1.79

Assessment of 

Forensic Functions

Unit 1 Assessment


	MM1 – 1.4 Activity 1

P 1.72 – 1.77

MM1 – Activity 2

P 1.77 – 1.82


	Week 4

MM1 – Data Analysis

P 1.72 – 1.82




	Unit 2: Linear Functions and Inequalities  (10 days @ 50 minutes per day)

	(c.1.A) Compare and analyze various methods for solving a real-life problem (c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.2.A) Interpret information from various graphs, including line graphs, bar graphs, circle graphs, histograms, and scatter plots to draw conclusions from the data (c.5.A) use rates, linear functions, and direct variation to solve problems involving personal finance and budgeting, including compensations and deductions


	1

2

3

4

9


	· Write linear equations in y = mx + b form given slope and y ​intercept, two points, or a point and slope using tables or

· Formulas

· Graph lines from y = mx + b

· Transform from Ax + By = C to Y = mx + b and graph

· Graph lines from Ax + By = C using x and y intercepts

· Write equations of parallel and perpendicular lines

· Review solving one-variable equations and inequalities as needed

· Graph two-variable inequalities

· Write and solve equations and inequalities from application problems


	SH2 –1. Linear Function 

P 2.1 – 2.3

SH2 –2. Rates of Change 

P 2.4 – 2.9

SH2 –3. The Role of “m” and “b”

P 2.10 – 2.11

SH2 –4. Go the Distance

P 2.12 – 2.18
	MM1 – Activity 1

P 2.4

MM1 – Activity 2

P 2.6 – 2.14

MM1 – Activity 3

P 2.15 – 2.17

MM1 – Activity 4

P 2.18 – 2.25


	Week 5
MM1 – Linear Functions and Inequalities

P 2.1 – 2.25



	(c.1) The student uses a variety of strategies and approaches to solve both routine and non-routine problems (c.1.A) Compare and analyze various methods for solving a real-life problem (c.2) The student uses graphical and numerical techniques to study patterns and analyze data (c.2.A) Interpret information from various graphs, including line graphs, bar graphs, circle graphs, histograms, and scatter plots to draw conclusions from the data (c.2.D) Use regression methods available through technology to describe various models for data such as linear, quadratic, exponential, etc., select the most appropriate model, and use the model to interpret information (c.5.A)  Use rates, linear functions, and direct variation to solve problems involving personal finance and budgeting, including compensations and deductions     (c.7)  The student uses algebraic formulas, numerical techniques, and graphs to solve problems related to financial planning (c.8.C)  Use direct and inverse variation to describe physical laws such as Hook's, Newton's, and Boyle's laws 
	1

2

3

4

9


	· Write linear equations in y = mx + b form given slope and y ​intercept, two points, or a point and slope using tables or

· Formulas

· Graph lines from y = mx + b

· Transform from Ax + By = C to Y = mx + b and graph

· Graph lines from Ax + By = C using x and y intercepts

· Write equations of parallel and perpendicular lines

· Review solving one-variable equations and inequalities as needed

· Graph two-variable inequalities

· Write and solve equations and inequalities from application problems


	SH2 – 5. The Certainty of Taxes

P 2.19 – 2.27

SH2 – 6. Rates of Change in Action

P 2.28 – 2.30

SH2 – 7. Sum of Squares

P 2.31

SH2 - 8. Having a Fit

P 2.32 – 2.37

SH2 – 10. Line Fitting with Domain Restriction

P 2.42 – 2.43

SH2 – 12. Inequality Rights

P 2.49 – 2.51


	MM1 – Activity 5

P 2.27 – 2.31

MM1 – Activity 6

P 2.32 – 2.36

MM1 – Activity 7

P 2.37 – 2.43

MM1 – Activity 8

P 2.44 – 2.48

MM1 – Activity 10 

P 2.54 – 2.56

MM1 – Activity 12

P 2.66 – 2.70


	Week 6

MM1 – Linear Functions and Inequalities

P 2.26 – 2.48

P 2.54 – 2.56

P 2.66 – 2.70

 


	Unit 3: Higher Order Systems (15 days @ 50 minutes per day)

	(c.1.A) Compare and analyze various methods for solving a real-life problem

(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines 

(c.1.C) Select a method to solve a problem, defend the method, and justify the reasonableness of the results
	2

4


	· 2 x 2 systems - review

· Linear combination and substitution

· Systems of inequalities

· Linear programming

· 3 x 3 systems

· By hand (optional)

· With calculator (using inverse matrices as indicated below)

· Matrix operations - add, subtract, multiply

· 2 x 2 systems

· Inverse matrices by hand (optional)

· With calculator

· 3 x 3 systems: inverse matrices - with calculator
	SH3 – Ready, Set-up, Solve!

P 3.6 – 3.11

SH3 – Do the Combo!

P 3.12 – 3.15

SH3 – Notes and Practice: Matrices

P 3.16 – 3.17

SH3 – Circuit: Matrix Mouse Hunt

P 3.18
	MM1 – 3.2 Ready Set Solve

P 3.10 – 3.17

MM1 – 3.3 Do the Combo!

P 3.18 – 3.24

 MM1 – Matrix Mouse Hunt

P 3.25 – 3.26

P 3.41 – 3.56

 
	Week 7

MM1 – Higher Order System

P 3.10 – 3.26

P 3.41 – 3.56



	(c.1.A) Compare and analyze various methods for solving a real-life problem

(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines

(c.1.C) Select a method to solve a problem, defend the method, and justify the reasonableness of the results
	2

4


	· 2 x 2 systems - review

· Linear combination and substitution

· Systems of inequalities

· Linear programming

· 3 x 3 systems

· By hand (optional)

· With calculator (using inverse matrices as indicated below)

· Matrix operations - add, subtract, multiply

· 2 x 2 systems

· Inverse matrices by hand (optional)

· With calculator

· 3 x 3 systems: inverse matrices - with calculator
	SH3 – Intro to coding Project

P 3.19 – 3.20

SH3 – Activity: Matrix Coding Project

P 3.21 – 3.23

SH3 – Activity: Matrix Magic

P 3.24 – 3.26

SH3 – Activity 2: Matrix Magic in 3 by 3’s

P 3.27 – 3.28


	MM1 – Matrix Coding Project

P 3.26 – 3.29

MM1 – Matrix Magic

P 3.30 – 3.40
	Week 8

MM1 – Higher Order System

P 3.26 – 3.40



	(c.1.A) Compare and analyze various methods for solving a real-life problem

(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines 

(c.1.C) Select a method to solve a problem, defend the method, and justify the reasonableness of the results
	
	· 2 x 2 systems - review

· Linear combination and substitution

· Systems of inequalities

· Linear programming

· 3 x 3 systems

· By hand (optional)

· With calculator (using inverse matrices as indicated below)

· Matrix operations - add, subtract, multiply

· 2 x 2 systems

· Inverse matrices by hand (optional)

· With calculator

· 3 x 3 systems: inverse matrices - with calculator
	SH3 – Activity 3: Get with the Programming!

P 3.29 – 3.32

SH3 – Student Activity: Linear Programming

P 3.33 – 3.34

ASSESSMENT Unit 1 – 3.  
	MM1 – Get with the Programming!

P 3.57 – 3.68


	Week 9

MM1 – Higher Order System

P 3.57 –3.68

MM1 – Assessment Unit 1 – 3

P 3.69 – 3.85




[image: image26.jpg]




	Unit 4: Quadratic Functions  (40 days @ 50 minutes per day)

	(c.1.A) Compare and analyze various methods for solving a real-life problem

(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.2.A) Interpret information from various graphs, including line graphs, bar graphs, circle graphs, histograms, and scatter plots to draw conclusions from the data
	1

2

5

10


	· Review laws of exponents as needed (more in Unit 6)

· GCF

· Trinomial factoring (especially "a" not equal to 1)

· Trial and error and/or split the middle term

· Difference of two squares (factors are conjugates)

· Transformations

· Complete the square

· Quadratic formula

· Clarify number sets (including complex numbers)

· Discriminant - bring in complex numbers

· x-intercepts, roots, solutions, zeroes

· Includes solving by factoring

· Y- intercepts

· Table building connected to graphs

· Writing equations from roots, graph, and tables.

·  Applications

· Includes Max and Min

      Quadratic Inequalities – solve graphically 
	SH4 – Three Ways to Represent Quadratic Function

P 4.1 – 4.8

SH4 – Model Rocket Launch Simulation

P 4.9 – 4.17


	MM1 – Unit Overview and Introduction

P 4.4 – 4.15

MM1 – Model Rocket Launch Simulation

P 4.16 – 4.26


	Week 10

MM1 – Quadratics Functions

P 4.1 – 4.26



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions


	1

2

5

10


	· Review laws of exponents as needed (more in Unit 6)

· Simplify complex numbers

· Enrichment: add, subtract, and multiply complex numbers

· Review addition and subtraction of polynomials

· Multiply polynomials

· Factoring will be incorporated in the quadratic exploration and expanded at the end of the unit if needed

· GCF

· Trinomial factoring (especially "a" not equal to 1)

· Trial and error and/or split the middle term

· Difference of two squares (factors are conjugates)

· Factor by grouping (can come from splitting the middle term)

· Sums and differences of cubes (optional)

· Transformations

· Complete the square

· Quadratic formula

· Clarify number sets (including complex numbers)

· Discriminant - bring in complex numbers

· X-intercepts, roots, solutions, zeroes

· Includes solving by factoring

· Y- intercepts

· Table building connected to graphs

· Writing equations from roots, graph, and tables.

·  Applications

· Includes Max and Min

· Quadratic Inequalities - solve graphically
	SH4 – Profit Problem 

P 4.24 

SH4 – Quadratic Inequalities

P 4.25 – 4.27

SH4 – Quadratic Inequalities Assignment

P 4.28 – 4.30


	MM1 – Quadratic Picture of Profit 

P 4.41 – 4.43

P 4.49

MM1 – Quadratic Inequalities

P 4.43 – 4.46

P 4.50 – 4.52

MM1 – Quadratic Inequalities Assignment

P 4.47 – 4.48


	Week 11

MM1 – Quadratics 

P 4.41 – 4.52



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions


	1

2

5

10


	· Review laws of exponents as needed (more in Unit 6)

· Review addition and subtraction of polynomials

· Multiply polynomials

· Factoring will be incorporated in the quadratic exploration and expanded at the end of the unit if needed

· GCF

· Trinomial factoring (especially "a" not equal to 1)

· Trial and error and/or split the middle term

· Difference of two squares (factors are conjugates)

· Factor by grouping (can come from splitting the middle term)

· Sums and differences of cubes (optional)

· Transformations

· Complete the square

· Quadratic formula

· Clarify number sets (including complex numbers)

· Discriminant - bring in complex numbers

· X-intercepts, roots, solutions, zeroes

· Includes solving by factoring

· Y- intercepts

· Table building connected to graphs

· Writing equations from roots, graph, and tables.

·  Applications

· Includes Max and Min

· Quadratic Inequalities - solve graphically
	SH4 – Student Activity: Equation Match

P 4.31 – 4.32

SH4 – Maximizing Area

P 4.33 – 4.34


	MM1 – Function Aerobics

P 4.53 – 4.54

MM1 – Equation Match

P 4.55 – 4.69

MM1 – Maximizing the Area

P 4.70 – 4.72


	Week 12

MM1 – Quadratics

P 4.53 – 4.72



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions


	1

2

5

10


	· Review laws of exponents as needed (more in Unit 6)

· Review addition and subtraction of polynomials

· Multiply polynomials

· Factoring will be incorporated in the quadratic exploration and expanded at the end of the unit if needed

· GCF

· Trinomial factoring (especially "a" not equal to 1)

· Trial and error and/or split the middle term

· Difference of two squares (factors are conjugates)

· Factor by grouping (can come from splitting the middle term)

· Sums and differences of cubes (optional)

· Transformations

· Complete the square

· Quadratic formula

· Clarify number sets (including complex numbers)

· Discriminant - bring in complex numbers

· X-intercepts, roots, solutions, zeroes

· Includes solving by factoring

· Y- intercepts

· Table building connected to graphs

· Writing equations from roots, graph, and tables.

·  Applications

· Includes Max and Min

· Quadratic Inequalities - solve graphically
	SH4 – The Sandbox Problem

P 4.35 – 4.41    SH4 – Vehicle Stopping Distances

P 4.42 – 4.43

SH4 – Vertex and Factored Forms to Polynomial Form

P 4.44 – 4.47


	MM1 – Sandbox Problem

P 4.73 – 4.76

MM1 –  Vehicle Stopping Distance

P 4.77 

MM1 – Factored and Vertex Forms to Polynomial Form

P 4.78 – 4.80

 
	Week 13

MM1 – Quadratics

P 4.73 – 4.80



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions


	1

2

5

10


	· Review laws of exponents as needed (more in Unit 6)

· Review addition and subtraction of polynomials

· Multiply polynomials

· Factoring will be incorporated in the quadratic exploration and expanded at the end of the unit if needed

· GCF

· Trinomial factoring (especially "a" not equal to 1)

· Trial and error and/or split the middle term

· Difference of two squares (factors are conjugates)

· Factor by grouping (can come from splitting the middle term)

· Sums and differences of cubes (optional)

· Transformations

· Complete the square

· Quadratic formula

· Clarify number sets (including complex numbers)

· Discriminant - bring in complex numbers

· X-intercepts, roots, solutions, zeroes

· Includes solving by factoring

· Y- intercepts

· Table building connected to graphs

· Writing equations from roots, graph, and tables.

·  Applications

· Includes Max and Min

· Quadratic Inequalities - solve graphically
	SH4 – Polynomial Form to Factored Formed: Grouping

P 4.48 – 4.54

 
	MM1 – Polynomial Form to Factored Form: Factor by Grouping

P 4.81 – 4.88

 
	Week 14

MM1 – Quadratics

P 4.81 – 4.88

 

	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions


	1

2

5

10


	· Review laws of exponents as needed (more in Unit 6)

· Simplify complex numbers

· Enrichment: add, subtract, and multiply complex numbers

· Review addition and subtraction of polynomials

· Multiply polynomials

· Factoring will be incorporated in the quadratic exploration and expanded at the end of the unit if needed

· GCF

· Trinomial factoring (especially "a" not equal to 1)

· Trial and error and/or split the middle term

· Difference of two squares (factors are conjugates)

· Factor by grouping (can come from splitting the middle term)

· Sums and differences of cubes (optional)

· Transformations

· Complete the square

· Quadratic formula

· Clarify number sets (including complex numbers)

· Discriminant - bring in complex numbers

· X-intercepts, roots, solutions, zeroes

· Includes solving by factoring

· Y- intercepts

· Table building connected to graphs

· Writing equations from roots, graph, and tables.

·  Applications

· Includes Max and Min

· Quadratic Inequalities - solve graphically
	SH4 – The Quadratic Formula

P 4.55 – 4.56

SH4 – Quadratic Formula: Part 1

P 4.57 – 4.58
	MM1 – The Quadratic Formula

P 4.89 – 4.92


	Week 15

MM1 – Quadratics

P 4.89 – 4.92



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions


	1

2

5

10


	· Review laws of exponents as needed (more in Unit 6)

· Simplify complex numbers

· Enrichment: add, subtract, and multiply complex numbers

· Review addition and subtraction of polynomials

· Multiply polynomials

· Factoring will be incorporated in the quadratic exploration and expanded at the end of the unit if needed

· GCF

· Trinomial factoring (especially "a" not equal to 1)

· Trial and error and/or split the middle term

· Difference of two squares (factors are conjugates)

· Factor by grouping (can come from splitting the middle term)

· Sums and differences of cubes (optional)

· Transformations

· Complete the square

· Quadratic formula

· Clarify number sets (including complex numbers)

· Discriminant - bring in complex numbers

· X-intercepts, roots, solutions, zeroes

· Includes solving by factoring

· Y- intercepts

· Table building connected to graphs

· Writing equations from roots, graph, and tables.

·  Applications

· Includes Max and Min

· Quadratic Inequalities - solve graphically
	SH4 – Quadratic Formula: Part II

P 4.59 – 4.63

 
	MM1 – Quadratic Formula: Part II

P 4. 93 – 4.97

 
	Week 16

MM1 – Quadratics

P 4.93 – 4.97



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions


	1

2

5

10


	· Review laws of exponents as needed (more in Unit 6)

· Simplify complex numbers

· Enrichment: add, subtract, and multiply complex numbers

· Review addition and subtraction of polynomials

· Multiply polynomials

· Factoring will be incorporated in the quadratic exploration and expanded at the end of the unit if needed

· GCF

· Trinomial factoring (especially "a" not equal to 1)

· Trial and error and/or split the middle term

· Difference of two squares (factors are conjugates)

· Factor by grouping (can come from splitting the middle term)

· Sums and differences of cubes (optional)

· Transformations

· Complete the square

· Quadratic formula

· Clarify number sets (including complex numbers)

· Discriminant - bring in complex numbers

· X-intercepts, roots, solutions, zeroes

· Includes solving by factoring

· Y- intercepts

· Table building connected to graphs

· Writing equations from roots, graph, and tables.

·  Applications

· Includes Max and Min

· Quadratic Inequalities - solve graphically
	Student Assessment: Quadratics


	MM1 – Quadratic Battle Assessment

P 4.98 – 4.109


	Week 17

MM1 – Quadratics

P 4.98 – 4.109




[image: image27.jpg]




	 Unit 5: Square Roots and Inverses  (10 days @ 50 minutes per day)

	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.2.A) Interpret information from various graphs, including line graphs, bar graphs, circle graphs, histograms, and scatter plots to draw conclusions from the data


	1

2


	· Find the composition of functions

· Determine the inverse of a function or of a relation

· Find inverse of quadratic functions algebraically, graphically, and with tables

· Graph functions and their inverses

· Graph and analyze square root functions, state the domain and range

· Discover square root functions are inverses of parabola with restrictions

· Graph square root functions and inequalities using parameter


changes

· Shift and stretch the graph of the square root function
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· Graph square root inequalities

· Solve square root equations and connect to the graph

.  Solve real-world problems that 

    involve radical equations
	SH5 – Fun with Inverses

P 5.1 – 5.3

SH5 – Fun with Inverses: Part 2

P 5.4 – 5.7

 
	MM2 – Fun with Inverses 

P 5.4 - 5.7

MM2 – Fun with Inverses: Part 2

P 5.8 – 5.12            

 
	Week 18

MM2 – Square Roots and Inverses

P 5.1 to 5.12



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines (c.2.A) Interpret information from various graphs, including line graphs, bar graphs, circle graphs, histograms, and scatter plots to draw conclusions from the data


	1

2


	· Find the composition of functions

· Determine the inverse of a function or of a relation

· Find inverse of quadratic functions algebraically, graphically, and with tables

· Graph functions and their inverses

· Graph and analyze square root functions, state the domain and range

· Discover square root functions are inverses of parabola with restrictions

· Graph square root functions and inequalities using parameter


changes

· Shift and stretch the graph of the square root function
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· Graph square root inequalities

· Solve square root equations and connect to the graph

.  Solve real-world problems that 

    involve radical equations
	SH5 – NGR In Motion 

P 5.6 – 5.11

SH5 – Rolling Stone

P 5.12 – 5.15

Assessment of Inverse Functions


	MM2 – NGR In Motion

P 5.13 – 5.17

MM2 – Rolling Stone

P 5.18 – 5.21

MM2 – Assessment

P 5.22 – 5.26


	Week 19

MM2 – Square Roots and Inverses

P 5.1 – 5.26




	Unit 6: Exponents; Exponential and Logarithmic Functions  (30 days @ 50 minutes per day)

	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines


	2


	· Exponent rules

· Product rule

· Quotient rule

· Negative exponents

· Convert from exponential to radical and radical to exponential


· Form examples 
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· Simplify expressions with rational exponents using laws of exponents with and without the calculator.

· Add, subtract, and multiply radical expressions (ex:
[image: image4.wmf]2

20

2

45

3

80

-

+


· Graph exponential functions, y= abx , using transformations 

· Give equations of asymptotes

· Determine if the graph is increasing or decreasing

· State the domain and range

· Solve equations involving real exponents graphically and algebraically
	Sh

SH6 – Activity 1: Paper Folding

P 6.1 – 6.2

SH6 – Activity 2: Measure with Paper

P 6.3 – 6.4

SH6 – Activity 3: Regions

P 6.5 – 6.6

SH6 – Activity 4: Investigating Area

P 6.7 – 6.8


	MM2 – Intro to Exponential Functions

P 6.4 – 6.7

MM2 – Activity 3 & 4

P 6.8 – 6.10


	Week 20

MM2 – Exponents; Exponential and Logarithmic Functions

P 6.1 – 6.10



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines


	2


	· Product rule

· Quotient rule

· Power to a power rule

· Power of the product rule

· Power of the quotient rule

· Negative exponents

· Convert from exponential to radical and radical to exponential


· Form examples 
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· Simplify expressions with rational exponents using laws of exponents with and without the calculator.

· With number or variable bases 

· (ex: 
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· Add, subtract, and multiply radical expressions (ex:
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· Graph exponential functions, y= abx , using transformations 

· Give equations of asymptotes

· Determine if the graph is increasing or decreasing

· State the domain and range

· Solve equations involving real exponents graphically and algebraically
	SH6 – Activity 5: Putting it Together

P 6.9 – 6.11

SH 6 – Activity 1: Population Growth

P 6.12 – 6.14

SH6 – Activity 2: Exponential Growth

P 6.15 – 6.16

SH6 – Activity 3: M&M Growth

P 6.17 – 6.19


	MM2 – Activity 5

P 6.11 – 6.13

MM2 – Exponential Growth – Activity 1

P 6.14 – 6.17

MM2 - Activity 2

P 6.17 – 6.18

MM2 – Activity 3

P 6.19 – 6.21

  
	Week 21

MM2 – Exponential Growth

P 6.11 – 6.21



	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines


	2


	· Product rule

· Quotient rule

· Power to a power rule

· Power of the product rule

· Power of the quotient rule

· Negative exponents

· Convert from exponential to radical and radical to exponential


· Form examples 
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· Simplify expressions with rational exponents using laws of exponents with and without the calculator.

· With number or variable bases 

· (ex: 
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· Add, subtract, and multiply radical expressions (ex:
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· Graph exponential functions, y= abx , using transformations 

· Give equations of asymptotes

· Determine if the graph is increasing or decreasing

· State the domain and range

· Solve equations involving real exponents graphically and algebraically


	SH6 – Activity 1: Exponential Decay

P 6.20 – 6.22

SH6 – Activity 2: Comparing Exponential Decay

P 6.23 – 6.24


	MM2 – Exponential Decay

P 6.22 – 6.26


	Week 22

MM2 – Exponential Decay

P 6.22 – 6.26



	(c.1.A) Compare and analyze various methods for solving a real-life problem

(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines

(c.2.A) Interpret information from various graphs, including line graphs, bar graphs, circle graphs, histograms, and scatter plots to draw conclusions from the data

(c.2.D) Use regression methods available through technology to describe various models for data such as linear, quadratic, exponential, etc., select the most appropriate model, and use the model to interpret information

(c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions

(c.3.B) Communicate methods used, analysis conducted, and conclusions drawn for a data-analysis project by written report, visual display, oral report, or multi-media presentation

(c.5.B) Solve problems involving personal taxes

(c.5.C) Analyze data to make decisions about banking

(c.6.A) Analyze methods of payment available in retail purchasing and compare relative advantages and disadvantages of each option

(c.6.B) Use amortization models to investigate home financing and compare buying and renting a home

(c.6.C) Use amortization models to investigate automobile financing and compare buying and leasing a vehicle

(c.7.A) Analyze type of savings options involving simple and compound interest and compare relative advantages of these options

(c.7.B) Analyze and compare coverage options and rates in insurance

(c.7.C) Investigate and compare investment options including stocks, bonds, annuities, and retirement plans
	1

9


	· Product rule

· Quotient rule

· Power to a power rule

· Power of the product rule

· Power of the quotient rule

· Negative exponents

· Convert from exponential to radical and radical to exponential


· Form examples 
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· Simplify expressions with rational exponents using laws of exponents with and without the calculator.

· With number or variable bases 

· (ex: 
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· Add, subtract, and multiply radical expressions (ex:
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· Graph exponential functions, y= abx , using transformations 

· Give equations of asymptotes

· Determine if the graph is increasing or decreasing

· State the domain and range

· Solve equations involving real exponents graphically and algebraically

· Discover log function is inverse of exponential function

· Write exponential equations in logarithmic form and vice versa. 

· Numerically and algebraically develop log properties (can use patterning similar to the patterning used to develop laws of exponents)

· Simplify logarithmic expressions using logarithmic properties 

· Graph logarithmic equations using transformations

· Evaluate expressions and solve equations involving logarithms with like bases

· Find common and natural logarithms and antilogarithms on the calculator

· Solve equations with variable exponents by using logarithms

· Solve exponential equations by reducing both sides to have a common base. (i.e. 4x = 32 becomes 22x = 25)

· Solve exponential equations without common bases


	SH6 – Activity 1: Consumer Price Index

P 6.29 – 6.31

SH6 – Activity 2: Depreciation

P 6.32 

SH6 – Activity 3: Amortization of a Car Loan

P 6.33 – 6.34

SH6 – Activity 4: Annuity

P 6.35

 SH6 – Activity 5: Time Value of Money

P 6.36 – 6.37


	MM2 – CPI

P 6.31 – 6.33

MM2 – Activity 2:

P 6.33 – 6.34

MM2 – Activity 3: Amortization of a Car Loan

P 6.34 – 6.36

MM2 – Activity 4: Annuity

P 6.37

MM2 – Activity 5: 

P 6.38 – 6.40
	Week 23

MM2 - Personal Finance

P 6.30 – 6.40



	(c.1.A) Compare and analyze various methods for solving a real-life problem

(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines

(c.2.A) Interpret information from various graphs, including line graphs, bar graphs, circle graphs, histograms, and scatter plots to draw conclusions from the data

(c.2.D) Use regression methods available through technology to describe various models for data such as linear, quadratic, exponential, etc., select the most appropriate model, and use the model to interpret information

(c.3.A) Formulate a meaningful question, determine the data needed to answer the question, gather the appropriate data, analyze the data, and draw reasonable conclusions

(c.3.B) Communicate methods used, analysis conducted, and conclusions drawn for a data-analysis project by written report, visual display, oral report, or multi-media presentation

(c.5.B) Solve problems involving personal taxes

(c.5.C) Analyze data to make decisions about banking

(c.6.A) Analyze methods of payment available in retail purchasing and compare relative advantages and disadvantages of each option

(c.6.B) Use amortization models to investigate home financing and compare buying and renting a home

(c.6.C) Use amortization models to investigate automobile financing and compare buying and leasing a vehicle

(c.7.A) Analyze type of savings options involving simple and compound interest and compare relative advantages of these options

(c.7.B) Analyze and compare coverage options and rates in insurance

(c.7.C) Investigate and compare investment options including stocks, bonds, annuities, and retirement plans
	1

9


	· Product rule

· Quotient rule

· Power to a power rule

· Power of the product rule

· Power of the quotient rule

· Negative exponents

· Convert from exponential to radical and radical to exponential


· Form examples 
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· Simplify expressions with rational exponents using laws of exponents with and without the calculator.

· With number or variable bases 

· (ex: 
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· Add, subtract, and multiply radical expressions (ex:
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· Graph exponential functions, y= abx , using transformations 

· Give equations of asymptotes

· Determine if the graph is increasing or decreasing

· State the domain and range

· Solve equations involving real exponents graphically and algebraically

· Discover log function is inverse of exponential function

· Write exponential equations in logarithmic form and vice versa. 

· Numerically and algebraically develop log properties (can use patterning similar to the patterning used to develop laws of exponents)

· Simplify logarithmic expressions using logarithmic properties 

· Graph logarithmic equations using transformations

· Evaluate expressions and solve equations involving logarithms with like bases

· Find common and natural logarithms and antilogarithms on the calculator

· Solve equations with variable exponents by using logarithms

· Solve exponential equations by reducing both sides to have a common base. (i.e. 4x = 32 becomes 22x = 25)

· Solve exponential equations without common bases


	SH6 – Activity 6: Part 1: Determining Gross Pay

P 6.38

SH6 – Activity 6: Part 2: Federal Withholding

P 6.39 – 6.45

SH6 – Activity 7: Where to Invest?

P 6.46 – 6.50

  
	MM2 – Activity 6: Part 1

P 6.41 

MM2 – Activity 6: Part 2 

P 6.42 – 6.48

MM2 – Activity 7:Where to Invest?

P 6.49 – 6.59

 
	Week 24

MM2 – Personal Finance

P 6.41 – 6.59

 

	(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines


	2


	· Give equations of asymptotes

· Determine if the graph is increasing or decreasing

· State the domain and range

· Solve equations involving real exponents graphically and algebraically

· Discover log function is inverse of exponential function

· Write exponential equations in logarithmic form and vice versa. 

· Numerically and algebraically develop log properties (can use patterning similar to the patterning used to develop laws of exponents)

· Simplify logarithmic expressions using logarithmic properties 

· Graph logarithmic equations using transformations

· Evaluate expressions and solve equations involving logarithms with like bases

· Find common and natural logarithms and antilogarithms on the calculator

· Solve equations with variable exponents by using logarithms

· Solve exponential equations by reducing both sides to have a common base. (i.e. 4x = 32 becomes 22x = 25)

· Solve exponential equations without common bases
	SH6 – Exponential Functions and Their Inverses

P 6.51 – 6.57

SH6 – Student Activity: Logarithmic Functions

P 6.58- 6.61

Assessment of Exponential Growth and Decay


	MM2 – Exponential Functions and 

Their Inverses

P 6.60 – 6.67

MM2 – Assessment of Exponential Growth and Decay

P 6.68 – 6.73

Test of Exponential Functions

P 6.74 – 6.81

 
	Week 25

MM2 – Logarithmic Functions

P 6.60 – 6.81
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	Unit 7: Rational Functions  (15 days @ 50 minutes per day)

	(c.1.C) Select a method to solve a problem, defend the method, and justify the reasonableness of the results 

(c.8.C) Use direct and inverse variation to describe physical laws such as Hook's, Newton's, and Boyle's laws


	1


	· Simplify complex fractions
Examples: 
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Graph rational functions using transformations and long division ... 

· Stay with horizontal and vertical (only 1) asymptotes...Line with a hole, parabola with a hole

ex: given 
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· Graph rational functions (include restrictions, equations of horizontal and vertical asymptotes, removable discontinuities, domain and range)

· Solve problems involving direct, inverse, and joint variation Solve rational equations and inequalities

· Solve rational inequalities using graphing calculator (ex: xy < 2)
	SH7 – Activity 1: Traveling

P 7.4 – 7.6

SH7 – SA: The Inverse Function

P 7.7 

SH7 – CA: A Balancing Act

P 7.8 – 7.9

SH7 – Student Activity: Parameter Changes on the Inverse Functions

P 7.10 – 7.12 
	MM2 – Traveling

P 7.7 – 7.16

MM2 – The Inverse Function

P 7.17 – 7.18

MM2 – Balancing Act

P 7.19 – 7.21

MM2 – SA: Parameter Changes on the Inverse Function

P 7.22 – 7.23
	Week 26

MM2 - Rational Functions

P 7.7 – 7.23



	(c.1.A) Compare and analyze various methods for solving a real-life problem

(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines

(c.8.C) Use direct and inverse variation to describe physical laws such as Hook's, Newton's, and Boyle's laws
	1


	· Simplify complex fractions
Examples: 
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Graph rational functions using transformations and long division ... 

· Stay with horizontal and vertical (only 1) asymptotes...Line with a hole, parabola with a hole

ex: given 
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· Graph rational functions (include restrictions, equations of horizontal and vertical asymptotes, removable discontinuities, domain and range)

· Solve problems involving direct, inverse, and joint variation Solve rational equations and inequalities

· Solve rational inequalities using graphing calculator (ex: xy < 2)
	SH7 – Student Activity: The Inverse Square Function

P 7.15 – 7.17

SH7 – Classroom Activity: Travel Costs

P 7.18 – 7.20

SH7 – Activity 1: How Much Do You See? Distance vs. Visibility

P 7.21 – 7.22 


	MM2 – SA: The Inverse Square Function

P 7.27 – 7.28

MM2 – Travel Costs

P 7.29 – 7.32

MM2 – How Much Do You See? Act. 1

P 7.33 – 7.35


	Week 27

MM2 – Rational Functions

P 7.22 – 7.35



	(c.1.A) Compare and analyze various methods for solving a real-life problem

(c.1.B) Use multiple approaches (algebraic, graphical, and geometric methods) to solve problems from a variety of disciplines

(c.8.C) Use direct and inverse variation to describe physical laws such as Hook's, Newton's, and Boyle's laws
	1


	· Simplify complex fractions
Examples: 
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Graph rational functions using transformations and long division ... 

· Stay with horizontal and vertical (only 1) asymptotes...Line with a hole, parabola with a hole

ex: given 
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· Graph rational functions (include restrictions, equations of horizontal and vertical asymptotes, removable discontinuities, domain and range)

· Solve problems involving direct, inverse, and joint variation Solve rational equations and inequalities

· Solve rational inequalities using graphing calculator (ex: xy < 2)
	SH7 – Activity 2: How Much Do You See? Telescope vs. Visibility

P 7.23 – 7.25

SH7 – Activity 3: How Much Do You See? Telescopes on the Computer

P 7.26

The Shop Until You Drop Assessment


	MM2 – How Much Do You See? Cont. Act. 2 Telescope Length vs. Visibility

P 7.35 – 7.37

MM2 – Activity 3

P 7.37 – 7.40

MM2 – The Shop Until You Drop Assessment

P 7.41 – 7.43


	Week 28

MM2 – Rational Functions

P 7.35 – 7.43

 




	Unit 8:  Conic Sections  (15 days @ 50 minutes per day)

	(c.1) The student uses a variety of strategies and approaches to solve both routine and non-routine problems

(c.2) The student uses graphical and numerical techniques to study patterns and analyze data
	1


	· Geometric definition of a circle, ellipse, hyperbola, and parabola. Complete the square to convert to graphing form

· Graph each conic section given the equation in graphing form.

· Circles

· Radius, center, graph

· Write equation of circles given center and radius, center and point, or given the graph

· Ellipses

· Define based on foci and distance, center, length of major and minor axes, endpoints of major and minor, location of foci and graph

· Enrichment: Write equation given center, major and minor lengths and direction or given the graph

· Hyperbolas

· Define based on foci and distance, center, transverse and conjugate axes length and direction, foci, slope of asymptotes

direction and conjugate axes or given the graph

. Parabolas

· Vertex, directrix (optional), focus, and symmetry points compared to x- or y-intercepts

· Enrichment: Write equation given any 2 of: focus, directrix, vertex

Identify conic section given the        standard equation

Graph inequalities

Extension: systems

· Algebraically

· Graphically 
· With tables
	SH8 – Notes on Conics

P 8.1

SH8 – Classroom Activity: Review Transformations of Functions

P 8.2 – 8.3

SH8 – CA: Focusing on Graphing the Parabola

P 8.4 – 8.5

SH8 – Student Activity: Graphing Parabolas

P 8.6 – 8.7

 SH8 – Student Activity: Completing the Square with Algebra Tiles

P 8.8 – 8.9


	MM2 – Modeling Conics

P 8.4 – 8.9

MM2 – Review Transformations

P 8.10 – 8.12

MM2 – Parabola

P 8.12 – 8.19


	Week 29

MM2 – Conics

P 8.1 – 8.19



	(c.1) The student uses a variety of strategies and approaches to solve both routine and non-routine problems

(c.2) The student uses graphical and numerical techniques to study patterns and analyze data
	1


	· Geometric definition of a circle, ellipse, hyperbola, and parabola. Complete the square to convert to graphing form

· Graph each conic section given the equation in graphing form.

· Circles

· Radius, center, graph

· Write equation of circles given center and radius, center and point, or given the graph

· Ellipses

· Define based on foci and distance, center, length of major and minor axes, endpoints of major and minor, location of foci and graph

· Enrichment: Write equation given center, major and minor lengths and direction or given the graph

· Hyperbolas

· Define based on foci and distance, center, transverse and conjugate axes length and direction, foci, slope of asymptotes

direction and conjugate axes or given the graph

. Parabolas

· Vertex, directrix (optional), focus, and symmetry points compared to x- or y-intercepts

· Enrichment: Write equation given any 2 of: focus, directrix, vertex

Identify conic section given the standard equation

Graph inequalities

Extension: systems

· Algebraically

· Graphically 
· With tables
	SH8 – SA: More Graphing the Parabola

P 8.10 – 8.11

SH8 – CA: Graphing Those “Sideways” Parabolas

P 8.12 – 8.13

SH8 – SA: More Graphing Parabolas

P 8.14 – 8.15

SH8 – Classroom Activity: The Ellipse

P 8.16 – 8.17 
	MM2 – Parabola: General to Graphing

P 8.20 – 8.29

MM2 – Those Sideways Parabola

P 8.30 – 8.34

MM2 – The Ellipse

P 8.35 – 8.38

 
	Week 30

MM2 – Conics

P 8.20 – 8.38



	(c.1) The student uses a variety of strategies and approaches to solve both routine and non-routine problems

(c.2) The student uses graphical and numerical techniques to study patterns and analyze data
	1


	· Geometric definition of a circle, ellipse, hyperbola, and parabola. Complete the square to convert to graphing form

· Graph each conic section given the equation in graphing form.

· Circles

· Radius, center, graph

· Write equation of circles given center and radius, center and point, or given the graph

· Enrichment: write equation given endpoints of 2 chords, one chord and center, or endpoints of a diameter

· Ellipses

· Define based on foci and distance, center, length of major and minor axes, endpoints of major and minor, location of foci and graph

· Enrichment: Write equation given center, major and minor lengths and direction or given the graph

· Enrichment: write equation give focus and one other piece of information

· Hyperbolas

· Define based on foci and distance, center, transverse and conjugate axes length and direction, foci, slope of asymptotes

· Enrichment: Write equation given center and transverse direction and conjugate axes or given the graph

. Parabolas

· Vertex, directrix (optional), focus, and symmetry points compared to x- or y-intercepts

· Enrichment: Write equation given any 2 of: focus, directrix, vertex

Identify conic section given the standard equation

Graph inequalities

Extension: systems

· Algebraically

· Graphically 
· With tables
	SH8 – SA: Graphing Ellipses in Standard Form

P 8.18 

SH8 – CA: Getting Ready to Graph

P 8.19 – 8.22

SH8 – CA: Constructing the Ellipse

P 8.23 – 8.24

SH8 – CA: Here We Go Round Again

P 8.25 

SH8 – CA: Graphing Hyperbola in Standard Form

P 8.26 – 8.27


	MM2 – The Ellipse – cont.

P 8.39 – 8.41

MM2 – More Ellipses

P 8.42 – 8.46

MM2 – Constructing the Ellipse

P 8.47 – 8.50

MM2 – The Circle

P 8.51 – 8.54

MM2 – Hyperbola

P 8.55 – 8.58

MM2 – Conic Assessment

P 8.59- 8.60

 
	Week 31

MM2 – Conics

P 8.39 – 8.60






	Selected Topics from Probability and Statistics, Geometry Review, and Trigonometry (15 days)

	
	
	· The student uses probability models to describe everyday situations involving chance.

· The student compares theoretical probabilities and empirical probability.

· The student uses experiments to determine the reasonableness of a theoretical model.

· The student uses geometric models to describe situations and to solve problems.

· The student uses direct and inverse variation functions as models to make predictions in problem situations.

· The student identifies and applies patterns from right triangles to solve problems

· The student uses trigonometric ratios and functions available through technology to calculate distances and model periodic motion.
	
	Selected activities from Probability and Statistics, Geometry Review, and Trigonometry sections of the Region IV Math Models Materials
	



Quadratic Functions  


Benchmark Assessment 2





Foundations for Functions, Linear Functions, and Inequalities  


Benchmark Assessment 1





Square Roots, Inverses, Exponential, and Logarithmic Functions  


Benchmark Assessment 3





Rational Functions  


Benchmark Assessment 4





Conic Sections  


Benchmark Assessment 5





Administer Final Examination
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