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Functions and Their Graphs
	Essential Understanding: 

1. Mathematical functions can be used to represent a variety of real world situations.

	Content Standards:

1. Understand and use patterns, relationships and functions.

2. Understand and use algebraic skills and concepts.


	Essential Questions: How do we use functions to model real world situations?

	

	Learning Goals: Students will:

	Plot points in the coordinate plane.

	Find and use the slope of a line to write and graph linear equations.

	Evaluate functions, find their domain and range.

	Analyze graphs of functions.

	Identify and graph shifts, reflections, and non-rigid transformations of functions.

	Find and interpret arithmetic combinations and compositions of functions.

	Find and interpret inverses of functions both graphically and algebraically.

	Find and interpret linear models for real world situations.


	Suggested Strategies
	· Using graphing calculators, 

· Using CFA data

· DI according to student readiness

· Use data and situations relevant to student interests

	Suggested Assessments
	· Quizzes

· Unit test

· Writing Assignment on characteristics of functions

· 4 ways to describe a function matching game

	Suggested Resources
	· Text:  Pre Calculus with Limits, a Graphing Approach, 5th edition,  Larson Hostetler Edwards

· Pauls Online Math Notes (http://tutorial.math.lamar.edu/)

	Suggested Tech Integration
	· TI Graphing Calculators

· Online graphing utilities such as Gcalc.net and WolframAlpha.com

	Content Vocabulary
	· Function, domain, range, transformation, rigid, composition, inverse, regression

	Lifelong Learning/21st Century Skills
	· Students will demonstrate the ability to produce quality work.

· Students will demonstrate the ability to collaborate and cooperate.

· Students will demonstrate the ability to read critically for a variety of purposes.

· Students will demonstrate the ability to communicate effectively in writing for a variety of purposes and audiences.

· Students will demonstrate productive habits of mind.


Polynomial and Rational Functions
	Essential Understanding: 

1. Mathematical functions can be used to represent a variety of real world situations.

	Content Stands:

1. Understand and use patterns, relationships and functions.

2. Understand and use algebraic skills and concepts.

3. Use a variety of strategies in problem solving process.


	Essential Questions: How do we model real world situations with polynomial and rational functions?

	

	Learning Goals: Students will:

	Sketch and analyze graphs of quadratic and other polynomial functions.

	Use long division to divide polynomials.

	Determine the number of rational and real zeros of polynomial functions.

	Perform operations with complex numbers.

	Sketch and analyze rational functions by finding intercepts, zeros and asymptotes.

	Use polynomial and rational functions to model real world data. 

	Interpret the meaning of zeros, intercepts and asymptotes in real world situations.


	Suggested Strategies
	· Using graphing calculators, 

· Using CFA data

· DI according to student readiness

· Use data and situations relevant to student interests

	Suggested Assessments
	· Quizzes

· Unit test

· Peanut Lab (using rational functions to model seagulls dropping whelks)

	Suggested Resources
	· Text:  Pre Calculus with Limits, a Graphing Approach, 5th edition,  Larson Hostetler Edwards

· Pauls Online Math Notes (http://tutorial.math.lamar.edu/)

	Suggested Tech Integration
	· TI Graphing Calculators

· Online graphing utilities such as Gcalc.net and WolframAlpha.com

	Content Vocabulary
	· Zeros, imaginary numbers, complex conjugates, rational functions, asymptote, slant asymptote

	Lifelong Learning/21st Century Skills
	· Students will demonstrate the ability to produce quality work.

· Students will demonstrate the ability to collaborate and cooperate.

· Students will demonstrate the ability to read critically for a variety of purposes.

· Students will demonstrate the ability to communicate effectively in writing for a variety of purposes and audiences.

· Students will demonstrate productive habits of mind.


Exponential and Logarithmic Functions
	Essential Understanding: 

1. Exponential and Logarithmic functions are used to model a variety of natural and scientific phenomena.

	Content Standards:

1. Understand and use patterns, relationships and functions.

2. Understand and use algebraic skills and concepts.

3. Use a variety of strategies in problem solving process.


	Essential Question: How do we use exponents and logarithms to model a variety of natural and scientific phenomena in the real world?

	

	Learning Goals: Students will:

	Recognize, evaluate and graph exponential and logarithmic functions.

	Rewrite logarithmic functions with different bases.

	Use properties of logarithms to evaluate, rewrite, expand or condense logarithmic expressions.

	Solve exponential and logarithmic equations.

	Use exponential growth models, exponential decay models, Gaussian models, logistic models and logarithmic models to solve real world problems.

	Fit exponential and logarithmic models to sets of data.


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

	Suggested Assessments
	· Quizzes

· Unit test

	Suggested Resources
	· Text:  Pre Calculus with Limits, a Graphing Approach, 5th edition,  Larson Hostetler Edwards

· Pauls Online Math Notes (http://tutorial.math.lamar.edu/)

	Suggested Tech Integration
	· TI Graphing Calculators

· Online graphing utilities such as Gcalc.net and WolframAlpha.com

	Content Vocabulary
	· Logarithm, exponent, compounding, common logarithm, natural logarithm, transcendental function

	Lifelong Learning/21st Century Skills
	· Students will demonstrate the ability to produce quality work.

· Students will demonstrate the ability to collaborate and cooperate.

· Students will demonstrate the ability to read critically for a variety of purposes.

· Students will demonstrate productive habits of mind.


Linear Systems and Matrices
	Essential Understanding: 

1. Linear systems and matrices have many real life applications.

	Content Standards:

1. Understand and use patterns, relationships and functions.

2. Understand and use algebraic skills and concepts.


	Essential Question: How do we model and solve real world problems using systems of equations?

	

	Learning Goals: Students will:

	Solve systems of equations using algebraic substitution and elimination.

	Recognize a linear system in row echelon form and use back substitution to solve the system.

	Use partial fraction decomposition on a rational expression.

	Write matrices, identify their order and perform elementary row operations.

	Use Gaussian elimination and Gauss-Jordan elimination to solve systems of equations.

	Add, subtract, and multiply two matrices; multiply a matrix by a scalar.

	Verify that two matrices are inverses of each other; find the inverse of a square matrix.

	Use inverses of matrices to solve systems.

	Find the determinant of a matrix.

	Use Cramer’s Rule to solve systems.

	Sketch the graphs of inequalities in two variables and solve the system of inequalities.

	Use systems of equations and inequalities to solve real world problems.

	Solve linear programming problems.


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· PPT on partial fraction decomposition

	Suggested Assessments
	· Quizzes

· Unit test

· Writing Assignment: Survivor System

	Suggested Resources
	· Text:  Pre Calculus with Limits, a Graphing Approach, 5th edition,  Larson Hostetler Edwards

· Pauls Online Math Notes (http://tutorial.math.lamar.edu/)

	Suggested Tech Integration
	· TI Graphing Calculators

· Online graphing utilities such as Gcalc.net and WolframAlpha.com

	Content Vocabulary
	· Partial fraction decomposition, matrix, elementary row operations, row echelon form, reduced row echelon form, determinant, constraint,  objective function

	Lifelong Learning/21st Century Skills
	· Students will demonstrate the ability to produce quality work.

· Students will demonstrate the ability to read critically for a variety of purposes.

· Students will demonstrate the ability to communicate effectively in writing for a variety of purposes and audiences.

· Students will demonstrate productive habits of mind.


Sequences and Series
	Essential Understanding: 

1. Sequences and series have many real life applications.

	Content Standard:

1. Understand and use patterns, relationships and functions.

2. Understand and use algebraic skills and concepts.


	Essential Question: How are sequences and series used in real world situations?

	

	Learning Goals: Students will:

	Use sequence, factorial, and summation notation to write the terms and sums of sequences.

	Recognize, write, and use arithmetic sequences and geometric sequences.

	Use mathematical induction to prove statements involving a positive integer n. 

	Use the binomial theorem to write the binomial expansion of (x + y)n

	Add, subtract, and multiply two matrices; multiply a matrix by a scalar.

	Verify that two matrices are inverses of each other; find the inverse of a square matrix.

	Use inverses of matrices to solve systems.

	Find the determinant of a matrix.

	Use Cramer’s Rule to solve systems.

	Sketch the graphs of inequalities in two variables and solve the system of inequalities.

	Use systems of equations and inequalities to solve real world problems.

	Solve linear programming problems.


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· Series and Sequence matching game

	Suggested Assessments
	· Quizzes

· Unit test

	Suggested Resources
	· Text:  Pre Calculus with Limits, a Graphing Approach, 5th edition,  Larson Hostetler Edwards

· Pauls Online Math Notes (http://tutorial.math.lamar.edu/)

	Suggested Tech Integration
	· TI Graphing Calculators

· Online graphing utilities such as Gcalc.net and WolframAlpha.com

	Content Vocabulary
	· Sequence, series, factorial, summations, summation notation, finite sequence, infinite sequence, Pascal’s triangle

	Lifelong Learning/21st Century Skills
	· Students will demonstrate the ability to produce quality work.

· Students will demonstrate the ability to read critically for a variety of purposes.

· Students will demonstrate productive habits of mind.


Topics in Analytic Geometry
	Essential Understanding: 

1. Analytic geometry concepts have many real life applications

	Content Standard:

1. Understand and use patterns, relationships and functions.

2. Understand and use algebraic skills and concepts.


	Essential Question: How is analytic geometry used to solve problems in the real world?

	

	Learning Goals: Students will:

	Write the standard equations of parabolas, ellipses and hyperbolas.

	Analyze and sketch graphs of parabolas, ellipses and hyperbolas.

	Use properties of conic sections to solve real life problems.

	Evaluate sets of parametric equations for given values of the parameter.

	Graph curves represented by parametric equations.

	Convert from rectangular to parametric form and vice-versa.

	Plot points and find multiple representations of points in the polar coordinate system.

	Convert points and equations from rectangular to polar form and vice-versa.

	Define conics in terms of eccentricities.

	Write and graph equations of conics in polar form.

	Use equations of conics in polar form to model and solve real –life problems.


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· Conic section dominoes

· Polar coordinate go-fish

	Suggested Assessments
	· Quizzes

· Unit test

· Conic Section Multi Media project.

	Suggested Resources
	· Text:  Pre Calculus with Limits, a Graphing Approach, 5th edition,  Larson Hostetler Edwards

· Pauls Online Math Notes (http://tutorial.math.lamar.edu/)

	Suggested Tech Integration
	· TI Graphing Calculators

· Online graphing utilities such as Gcalc.net and WolframAlpha.com

	Content Vocabulary
	· Conic section, directrix, focus, foci, transverse axis, major axis, minor axis, parameter, pole, polar axis, eccentricity

	Lifelong Learning/21st Century Skills
	· Students will demonstrate the ability to produce quality work.

· Students will demonstrate the ability to read critically for a variety of purposes.

· Students will demonstrate the ability to communicate effectively in writing for a variety of purposes and audiences.

· Students will demonstrate productive habits of mind.


Analytic Geometry in Three Dimensions
	Essential Understanding: 

1. Three dimensional analytic geometry concepts have many real life applications.

	Content Standards:

1. Understand and use patterns, relationships and functions.

2. Understand and use spatial relationships and basic concepts of Geometry.


	Essential Question: How is three dimensional analytic geometry used in the real world?

	

	Learning Goals: Students will:

	Plot points, find distances between points, and find midpoints of lines in space.

	Represent vectors in component form.

	Determine the magnitude of a vector and determine a unit vector in the direction of a given vector.

	Determine the dot product of two vectors.

	Determine the cross product of two vectors.

	Determine if two vectors or planes are parallel or orthogonal.

	Determine the angle between two vectors or planes.

	Determine the equations of lines and planes in space.

	Use vectors to find area and volume. 

	Find the distances between points and planes in space. 


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

· Create xyz axes in classroom using yarn. 

· Vector Tic-tac-toe

· Vector Jeopardy

	Suggested Assessments
	· Quizzes

· Unit test

	Suggested Resources
	· Text:  Pre Calculus with Limits, a Graphing Approach, 5th edition,  Larson Hostetler Edwards

· Pauls Online Math Notes (http://tutorial.math.lamar.edu/)

	Suggested Tech Integration
	· TI Graphing Calculators

· Online graphing utilities such as Gcalc.net and WolframAlpha.com

	Content Vocabulary
	· Octants, xy-plane, yz-plane, xz-plane, component form, unit vector, orthogonal, normal, direction numbers

	Lifelong Learning/21st Century Skills
	· Students will demonstrate the ability to produce quality work.

· Students will demonstrate the ability to read critically for a variety of purposes.

· Students will demonstrate productive habits of mind.


Limits: An Introduction to Calculus
	Essential Understanding: 

1. Limit concepts have many real life applications.

	Content Standard:

1. Understand and use patterns, relationships and functions.

2. Understand and use algebraic skills and concepts.


	Essential Question: How does the concept of limits apply to the real world?

	

	Learning Goals: Students will:

	Estimate limits and use properties and operations of limits.

	Determine whether the limit of a function exists for a certain value of x.

	Find limits by direct substitution, division, and rationalizing techniques.

	Find the one-sided limit of a function for a certain value of x. 

	Use a tangent line to approximate the slope of a graph at a point.

	Use the limit definition of slope to find exact slopes of graphs.

	Use the definition of the first derivative to find slopes of graphs.

	Use the first derivative to determine relative minimums and maximums of functions.

	Evaluate limits of functions at infinity.

	Find the limits of sequences. 

	Find the limits of summations.

	Use rectangles to approximate the area of plane regions.

	Use limits of summations to find the area of plane regions.


	Suggested Strategies
	· Using graphing calculators, 

· DI according to student readiness

· Use data and situations relevant to student interests

	Suggested Assessments
	· Quizzes

· Unit test

	Suggested Resources
	· Text:  Pre Calculus with Limits, a Graphing Approach, 5th edition,  Larson Hostetler Edwards

· Pauls Online Math Notes (http://tutorial.math.lamar.edu/)

	Suggested Tech Integration
	· TI Graphing Calculators

· Online graphing utilities such as Gcalc.net and WolframAlpha.com

	Content Vocabulary
	· Limit, indeterminate form, one-sided limit, tangent line, secant line

	Lifelong Learning/21st Century Skills
	· Students will demonstrate the ability to produce quality work.

· Students will demonstrate the ability to read critically for a variety of purposes.

· Students will demonstrate productive habits of mind.


