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 Properties of Functions

	Essential Understandings: 

1. Mathematical functions can be used to solve real world applications. 

	Content Standards:

1. Patterns and functional relationships can be represented and analyzed using a variety of strategies, tools and technologies.

	

	Essential Questions: How do patterns and functions help us describe data and physical phenomena and solve a variety of problems? How can graphs and equations of functions and their inverses help us to interpret real world problems? 

	

	Learning Goals: Students will:

	Identify a function, differentiate a function from a relation (using the Vertical Line Test), identify the domain, range, and zeros of a function, identify increasing/decreasing intervals and relative extrema, and graph a function.

	Evaluate a function using function notation, given a value of the independent variable.

	Perform operations (addition, subtraction, multiplication, division, and composition) on functions and determine the domains of the resulting functions.

	Graph special functions such as piecewise (compound) functions and the absolute value of a function.

	Sketch the graphs of linear, quadratic, cubic, square root, reciprocal, and absolute value parent functions and their transformations.

	Recognize rigid and non-rigid transformations of functions algebraically and graphically; sketch the transformations of functions.

	Determine the periodicity and amplitude from graphs, stretch and shrink graphs both vertically and horizontally, and translate graphs.

	Apply the concept of the inverse of a function, if it exists:  determine the inverse, recognize and interpret 
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	Test for symmetry about the x-axis, the y-axis, the origin, or the line 
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	Identify one-to-one functions by applying the Horizontal Line Test.

	Graph functions of two variables in a two-dimensional coordinate system and read such graphs.

	Form a function of one variable from a verbal description and, when appropriate, determine the minimum or maximum value of the function.

	Identify even or odd functions from graphs or equations.

	Suggested Strategies
	· Collect real world data relevant to the students interests and lives

· Zip-around cards (shared drive)

· Assisted notes

· Graphic organizer(s)

· Modeling

· Guided practice

· DI according to student readiness 

· Teacher-facilitated class discussions

· Student inquiry through guided investigations (transformations)

· Cooperative learning
· Games for reinforcement  and review (MATHO, Jeopardy, Connect4, Chutes and Ladders)
· Memory aids such as “VLT”, “HLT”
· Dynamic visual aids using SmartBoard

	Suggested Assessments
	· CFAs

· Homework quizzes (open note)

· Quizzes

· Unit test

· Homework/classwork

· Writing assignment (engineering achievements and technology’s impact on economy)

· Teacher observations

	Suggested Resources
	· Text: Advanced Mathematics: Precalculus with Discrete Mathematics and Data Analysis
· Supplemental handouts

· Internet sites: classroom website (varies by teacher),  purplemath.com, gcalc.net

	Suggested Tech Integration
	· TI graphing calculators

· SmartBoard

· Elmo document camera

	Content Vocabulary
	amplitude, composition, dependent, domain, even, extrema, function, horizontal line test,  independent, inverse, odd, period, piecewise, range, reflection, relation, symmetry, vertical line test, zero

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Core Ethical Values


Unit:  Trigonometric Functions, Equations, and Applications

	Essential Understandings: 

1. Mathematical functions can be used to solve real world applications.

	Content Standards:

1. Algebraic Reasoning: Patterns And Functions—Patterns and functional relationships can be represented and analyzed using a variety of strategies, tools and technologies.

2. Geometry and Measurement—Shapes and structures can be analyzed, visualized, measured and transformed using a variety of strategies, tools and technologies.


	Essential Questions: How do patterns and functions help us describe data and physical phenomena and solve a variety of problems? What is the relationship between right-triangle trigonometry and circular trigonometry and how can each be applied to solve real-world problems?

	

	Learning Goals: Students will:

	Find the measure of an angle in either degrees or radians and find coterminal angles.

	Find arc length and area of a sector of a circle and solve problems involving apparent size.

	Discuss the connection between trigonometry as defined within a triangle versus within a circle.

	Use the definitions of sine and cosine to find values of these functions and solve simple trigonometric equations.

	Use reference angles, calculators or tables, and special angles (0(, 30(, 45(, 60(,90(, and quadrantal) to find values of the sine and cosine functions; sketch the graphs of these functions.

	Find the values of the tangent, cotangent, secant, and cosecant functions; sketch the graphs of these functions.

	Find the values of the inverse trigonometric functions.

	Solve simple trigonometric equations and apply them.

	Find equations of different sine and cosine curves (
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	Identify amplitude, period, phase shift, vertical shift and perform translations.

	Model real-life data using sine and cosine functions; graph and determine the equations.

	Simplify trigonometric expressions and prove trigonometric identities.

	Determine the domain and range of trigonometric functions.

	Use trigonometric identities or technology and solve more difficult trigonometric equations.

	Suggested Strategies
	· Collect real world data relevant to the students interests and lives

· Assisted notes

· Graphic organizer(s)

· Modeling

· Guided practice

· DI according to student readiness 

· Teacher-facilitated class discussions

· Student inquiry through guided investigations (changes to A, B, h, and k; radian measure using string and drink lids; predator/prey models)

· Cooperative learning
· Games for reinforcement  and review (MATHO, Jeopardy, Connect4, Chutes and Ladders)
· Memory aids

· Dynamic visual aids using SmartBoard

· Video (heli-skiing)

	Suggested Assessments
	· CFAs

· Homework quizzes (open note)

· Quizzes

· Unit test

· Homework/classwork

· Projects graded using school-wide rubrics 
(Ferris Wheel Project / Research Paper; Analysis of Ski Tracks mini-project)

· Teacher observations

	Suggested Resources
	· Text: Advanced Mathematics: Precalculus with Discrete Mathematics and Data Analysis
· Supplemental handouts

· Internet sites: classroom website (varies by teacher),  purplemath.com, gcalc.net

	Suggested Tech Integration
	· TI graphing calculators

· SmartBoard

· Microsoft Excel

· Elmo document camera

· Web-based applets

	Content Vocabulary
	amplitude, arc length, cosecant, cosine, cotangent, coterminal, inclination, initial ray, inverse,  latitude, longitude, period, phase shift, radian, reference angle, secant, sector, sine, slope,  standard position, tangent, terminal ray, trigonometric, trigonometric identity vertical shift

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Triangle Trigonometry

	Essential Understandings: 

1. Mathematical functions can be used to solve real world applications.

	Content Standards:

1. Patterns and functional relationships can be represented and analyzed using a variety of strategies, tools and technologies.

2. Shapes and structures can be analyzed, visualized, measured and transformed using a variety of strategies, tools and technologies.


	Essential Questions: What is the relationship between right-triangle trigonometry and circular trigonometry and how can each be applied to solve real-world problems? How can trigonometric relationships be used to find heights or distances that cannot be measured geometrically?

	

	Learning Goals: Students will:

	Use trigonometry to find unknown sides or angles of a right triangle including problems involving the angle of elevation or the angle of depression.

	Derive and use the Area formula with respect to any triangle.

	Derive the Law of Sines and use the Law of Sines to find unknown parts of a triangle (sides and/or angles) and identify and resolve the ambiguous case.

	Derive the Law of Cosines and use the Law of Cosines to find unknown parts of a triangle (sides and/or angles).

	Apply trigonometry to solve navigation and surveying problems with an emphasis on bearings.


	Suggested Strategies
	· Collect real world data relevant to the students interests and lives

· Assisted notes

· Graphic organizer(s)

· Modeling

· Guided practice

· DI according to student readiness 

· Teacher-facilitated class discussions

· Student inquiry through guided investigations

· Cooperative learning
· Games for reinforcement  and review (MATHO, Jeopardy, Connect4, Chutes and Ladders)
· Memory aids such as “SohCahToa”

· Dynamic visual aids using SmartBoard

	Suggested Assessments
	· CFAs

· Homework quizzes (open note)

· Quizzes

· Unit test

· Homework/classwork

· Teacher observations

	Suggested Resources
	· Text: Advanced Mathematics: Precalculus with Discrete Mathematics and Data Analysis
· Supplemental handouts

· Internet sites: classroom website (varies by teacher),  purplemath.com, gcalc.net

	Suggested Tech Integration
	· TI graphing calculators

· SmartBoard

· Elmo document camera

· Web-based applets

	Content Vocabulary
	adjacent, angle of depression, angle of elevation, bearing, course,  hypotenuse, included angle, Law of Cosines, Law of Sines, opposite, Pythagorean Theorem, sector, segment (of a circle)

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Core Ethical Values


 Linear and Quadratic Functions

	Essential Understandings: 

1. Mathematical functions can be used to solve real world applications.

	Content Standards:

1. Patterns and functional relationships can be represented and analyzed using a variety of strategies, tools and technologies.

2. Shapes and structures can be analyzed, visualized, measured and transformed using a variety of strategies, tools and technologies.

	

	Essential Questions: How do patterns and functions help us describe data and physical phenomena and solve a variety of problems? How can linear and quadratic functions and their graphs be used to model real-world situations and solve real-world problems?

	

	Learning Goals:  Student will:

	Solve systems of linear equations graphically (by hand and using a graphing calculator) and by the methods of substitution and elimination.

	Find the length (distance formula) and midpoint (midpoint formula) of a segment given the endpoints of the segment.

	Find the slope of a line and determine whether the two lines are parallel, perpendicular, or neither.

	Find an equation of a line given certain geometric properties of the line; write the equation in general, slope-intercept, point-slope, and intercept form.

	Model real-world data by means of linear functions.

	Add, subtract, multiply, and divide complex numbers.

	Solve quadratic equations using different methods:  graphing calculator, quadratic formula, completing the square, and factoring (if possible).

	Define and graph quadratic functions; understand and apply standard form and vertex form.

	Model real-world data by means of quadratic functions.


	Suggested Strategies
	· Collect real world data relevant to the students interests and lives

· Assisted notes

· Graphic organizer(s)

· Modeling

· Guided practice

· DI according to student readiness 

· Teacher-facilitated class discussions

· Student inquiry through guided investigations

· Cooperative learning
· Games for reinforcement  and review (MATHO, Jeopardy, Connect4, Chutes and Ladders)
· Memory aids such as singing the quadratic formula to the tune of “Pop Goes the Weasel”
· Dynamic visual aids using SmartBoard
· Video (rollercoaster)
· Integrated project with Physics (rollercoasters)

	Suggested Assessments
	· CFAs

· Homework quizzes (open note)

· Quizzes

· Unit test

· Homework/classwork

· Writing assignment

· Teacher observations

	Suggested Resources
	· Text: Advanced Mathematics: Precalculus with Discrete Mathematics and Data Analysis
· Supplemental handouts

· Internet sites: classroom website (varies by teacher),  purplemath.com, gcalc.net

	Suggested Tech Integration
	· TI graphing calculators

· SmartBoard

· Elmo document camera

	Content Vocabulary
	axis of symmetry, complex conjugates, coordinates, factoring, completing the square, complex numbers, counting numbers, discriminant, extraneous root, general form,  imaginary numbers, intercept form, irrational numbers, linear equation, losing a root, opposite reciprocals, origin, parallel, perpendicular, point-slope form, quadratic equation, quadratic formula, quadratic regression, real numbers, root, solution, slope, slope-intercept form, standard form, vertex form, vertex, x-axis, x-intercept, y-axis, y-intercept

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Core ethical values


Polynomial Functions

	Essential Understandings: 

1. Mathematical functions can be used to solve real world applications.

	Content Standards:

1. Patterns and functional relationships can be represented and analyzed using a variety of strategies, tools and technologies.

2. Quantitative relationships can be expressed numerically in multiple ways in order to make connections and simplify calculations using a variety of strategies, tools and technologies.


	Essential Question: How do patterns and functions help us describe data and physical phenomena and solve a variety of problems? How can polynomial equations and their graphs be used to model real-world situations and solve real-world problems?

	

	Learning Goals: Students will:

	Classify a polynomial function by degree and number of terms; evaluate the polynomial using synthetic substitution; and determine the zeros of simple polynomials which can be factored.

	Use synthetic division and apply the remainder and factor theorems.

	Apply the concept of the leading coefficient test to determine end-behavior; graph factored cubic and quartic functions; determine the factored form of the equation given a cubic or quartic polynomial graph.

	Write a polynomial function modeling a word problem with an emphasis on quadratic functions and cubic functions; find the maximum or minimum value of the function.

	Use technology to approximate the real roots of a polynomial equation; use the graphical method and then employ the Location Principle to use a tabular method.

	Solve polynomial equations by various methods of factoring, including use of the rational root theorem.

	Apply general theorems about polynomial equations.


	Suggested Strategies
	· Collect real world data relevant to the students interests and lives

· Assisted notes

· Graphic organizer(s)

· Modeling

· Guided practice

· DI according to student readiness 

· Teacher-facilitated class discussions

· Student inquiry through guided investigations (end behavior; multiplicity of roots)

· Cooperative learning
· Games for reinforcement  and review (MATHO, Jeopardy, Connect4, Chutes and Ladders)
· Memory aids

· Dynamic visual aids using SmartBoard

	Suggested Assessments
	· CFAs

· Homework quizzes (open note) and quizzes
· Unit test

· Writing assignment (Pythagorean identities and trigonometric identities)

· Projects graded using school-wide rubrics (Pasta roller coaster modeling group project; real-life roller coaster modeling group project)

· Polynomials/roots puzzle

	Suggested Resources
	· Text: Advanced Mathematics: Precalculus with Discrete Mathematics and Data Analysis
· Supplemental handouts

· Internet sites: classroom website (varies by teacher),  purplemath.com, gcalc.net 

· Applet:  http://mathdl.maa.org/images/upload_library/4/vol5/coaster/coasterapplet.htm 
(roller coaster data collection applet)  Note:  applet only runs in Safari and Firefox (not Explorer).
· Microsoft Excel

	Suggested Tech Integration
	· TI graphing calculators and TI Connect software

· SmartBoard

· Microsoft Excel

· Elmo document camera

· Computer lab

· Web-based applet(s)

	Content Vocabulary
	degree, coefficients, decreasing, even, complex conjugates, factor theorem, Fundamental Theorem of Algebra, increasing, leading term, odd, polynomial, remainder theorem, root, synthetic division, terms, zero

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Exponential and Logarithmic Functions
	Essential Understandings: 

1. Mathematical functions can be used to solve real world applications.

	Content Standards:

1. Patterns and functional relationships can be represented and analyzed using a variety of strategies, tools and technologies.

2. Quantitative relationships can be expressed numerically in multiple ways in order to make connections and simplify calculations using a variety of strategies, tools and technologies.

	Essential Question:  How do patterns and functions help us describe data and physical phenomena and solve a variety of problems? How do exponential and logarithmic functions and their graphs be used to model real-world situations and solve real-world problems?  

	

	Learning Goals: Students will:

	Define and apply integral exponents.

	Define and apply rational exponents.

	Solve exponential and logarithmic equations algebraically and graphically.

	Understand how graphs of a logarithmic and an exponential function show the inverse relationship.

	Understand how the rate of an exponential equation is different than a linear equation.

	Convert between exponential and logarithmic expressions.

	Graph and analyze exponential and logarithmic functions including domain and range.

	Apply the properties of logarithms to simplify expressions.

	Define and apply the number e as it relates to exponential and logarithmic functions.

	Solve problems using any bases.

	Solve real-world problems involving compound or continuous interest along with growth and decay problems.


	Suggested Strategies
	· Collect real world data relevant to the students interests and lives

· Assisted notes

· Graphic organizer(s)

· Modeling

· Guided practice

· DI according to student readiness 

· Teacher-facilitated class discussions

· Student inquiry through guided investigations (earthquakes)

· Cooperative learning
· Games for reinforcement  and review (MATHO, Jeopardy, Connect4, Chutes and Ladders)
· Memory aids

· Dynamic visual aids using SmartBoard

	Suggested Assessments
	· CFAs

· Homework quizzes (open note)

· Quizzes

· Unit test

· Homework/classwork

· Writing assignment (cost estimate, persuasive letter)

· Teacher observations

	Suggested Resources
	· Text: Advanced Mathematics: Precalculus with Discrete Mathematics and Data Analysis
· Supplemental handouts

· Internet sites: classroom website (varies by teacher),  purplemath.com, gcalc.net 

· Numb3rs Activity (varies by teacher)

	Suggested Tech Integration
	· TI graphing calculators

· SmartBoard

· Elmo document camera

	Content Vocabulary
	change-of-base formula, common logarithm, exponential equation, exponential function, exponential growth and decay, integral exponent, logarithmic function, natural exponential function, natural logarithmic function, negative exponent, number e, rational exponent, rule of 72, zero exponent

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Analytic Geometry
	Essential Understandings: 

1. Mathematical functions can be used to solve real world applications.

	Content Standards:

1. Patterns and functional relationships can be represented and analyzed using a variety of strategies, tools and technologies.

2. Shapes and structures can be analyzed, visualized, measured and transformed using a variety of strategies, tools, and technologies.


	Essential Question:  How do geometric relationships and measurements help us to solve problems and make sense of our world? Where do conic sections appear in the real world? 

	

	Learning Goals: Students will:

	Define and sketch the graphs of the parabola, ellipse, hyperbola, and circle.

	Solve systems of second degree equations algebraically and sketch their intersections.


	Suggested Strategies
	· Collect real world data relevant to the students interests and lives

· Assisted notes

· Graphic organizer(s)

· Modeling

· Guided practice

· DI according to student readiness 

· Teacher-facilitated class discussions

· Student inquiry through guided investigations

· Cooperative learning
· Games for reinforcement  and review (MATHO, Jeopardy, Connect4, Chutes and Ladders)
· Memory aids

· Dynamic visual aids using SmartBoard

	Suggested Assessments
	· CFAs

· Homework quizzes (open note)

· Quizzes

· Unit test

· Homework/classwork

· Teacher observations

	Suggested Resources
	· Text: Advanced Mathematics: Precalculus with Discrete Mathematics and Data Analysis
· Supplemental handouts

· Internet sites: classroom website (varies by teacher),  purplemath.com, gcalc.net

	Suggested Tech Integration
	· TI graphing calculators

· SmartBoard

· Elmo document camera

	Content Vocabulary
	asymptote of a hyperbola, center of a circle, center of an ellipse, circle, conic section, directrix of a parabola, eccentricity, ellipse, foci of an ellipse, focus of a parabola, hyperbola, major axis, minor axis, parabola, radius of a circle, second-degree equation, vertices of an ellipse

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


 Sequences and Series
	Essential Understandings: 

1. Mathematical functions can be used to solve real world applications.

	Content Standards:

1. Patterns and functional relationships can be represented and analyzed using a variety of strategies, tools and technologies.


	Essential Question: How do patterns and functions help us describe data and physical phenomena and solve a variety of problems? How can we determine which of the different strategies to solve a problem are more effective and efficient than others?

	

	Learning Goals: Students will:

	Identify an arithmetic or geometric sequence and determine a formula for finding its nth term.

	Calculate the sum of the first n terms of an arithmetic or geometric series.

	Determine or estimate the limit of an infinite sequence.

	Calculate the sum of an infinite geometric series.

	Apply the concept of mathematical induction to prove that a statement is true.


	Suggested Strategies
	· Collect real world data relevant to the students interests and lives

· Assisted notes

· Graphic organizer(s)

· Modeling

· Guided practice

· DI according to student readiness 

· Teacher-facilitated class discussions

· Student inquiry through guided investigations (end behavior; multiplicity of roots)

· Cooperative learning
· Games for reinforcement  and review (MATHO, Jeopardy, Connect4, Chutes and Ladders)
· Memory aids

· Dynamic visual aids using SmartBoard

· Oral presentation of solution strategies to class by individuals or pairs

	Suggested Assessments
	· CFAs

· Homework quizzes (open note)

· Quizzes

· Unit test

· Homework/classwork

· Teacher observations

	Suggested Resources
	· Text: Advanced Mathematics: Precalculus with Discrete Mathematics and Data Analysis
· Supplemental handouts

· Internet sites: classroom website (varies by teacher),  purplemath.com, gcalc.net

	Suggested Tech Integration
	· TI graphing calculators

· SmartBoard

· Elmo document camera

	Content Vocabulary
	arithmetic sequence, converge, diverge, explicit definition, geometric sequence, limit of a sequence, mathematical induction, recursive definition, sequence, sequence of partial sums, series, sigma notation, sum of an infinite series, sum of a series

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values
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