Trigonometry
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Radian and Degree Measure
	Essential Understandings: 

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

	Content Standards:

1. Students will understand and use spatial relationships and basic concepts of geometry

2. Students will understand and use algebraic skills, concepts, and functions

3. Students will understand and use patterns, relationships, and functions


	Essential Question: How do you describe angles and angular movement?

	

	Learning Goals: Students will:  

	Classify angles as positive, negative, coterminal, and in standard position

	Measure angles in radians

	Develop, use and explain applications of trigonometric ratios

	Use a graphing calculator to evaluate trigonometric functions and to solve right triangles

	Solve real-life problems involving directional bearings


	Suggested Strategies
	· Using graphing calculators

· Using CFA data

· DI according to student readiness

· Use data and situations relevant to students’ interests

· Power point presentation

	Suggested Assessments
	· Quizzes

· Tic-Tac-Trigo

· Unit Test 

· Around and Around We Go (outdoor activity)

· Angular and Linear Velocity Graded Worksheet

	Suggested Resources
	· Textbook: Precalculus with Limits, A Graphing Approach, Fifth Edition, Houghton Mifflin Company, Boston, 2008.

	Suggested Tech Integration
	· Use graphing calculator throughout

	Content Vocabulary
	trigonometry, radian, arc length, initial side, terminal side, vertex, standard position, positive angles, negative angles, coterminal angles, linear speed, angular speed, bearings

	Lifelong Learning/21st Century Skills
	· Quality work

· Collaborate and cooperate

· Read critically 

· Communicate effectively

· Productive habits of mind


 The Unit Circle
	Essential Understandings: 

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

	Content Standards:

1. Students will understand and use spatial relationships and basic concepts of geometry

2. Students will understand and use algebraic skills, concepts, and functions

3. Students will understand and use patterns, relationships, and functions


	Essential Questions: How do you evaluate and graph trigonometric functions by using the unit circle? How do you use trigonometry to solve right triangles, and any angle?

	

	Learning Goals: Students will:  

	Identify a unit circle and describe its relationship to real numbers.

	Evaluate trigonometric functions using the unit circle

	Use domain and period to evaluate sine and cosine functions

	Use a calculator to evaluate trigonometric functions

	Evaluate trigonometric functions of acute angles

	Use the fundamental trigonometric identities

	Use trigonometric functions to model and solve real-life problems

	Evaluate trigonometric functions of any angle

	Use reference angles to evaluate trigonometric functions

	Evaluate trigonometric functions of real numbers

	Sketch the graphs of basic sine and cosine functions

	Use amplitude and period to help sketch the graphs of sine and cosine functions

	Sketch translations of graphs of sine and cosine functions

	Use sine and cosine functions to model real-life data

	Sketch the graphs of tangent and cotangent functions

	Sketch the graphs of secant and cosecant functions

	Sketch the graphs of damped trigonometric functions

	Solve real-life problems involving right triangles

	Solve real-live problems involving harmonic motion


	Suggested Strategies
	· Using graphing calculators

· Using CFA data

· DI according to student readiness

· Use data and situations relevant to students’ interests

· Power point presentation

	Suggested Assessments
	· Daily unit circle (in 2 minutes) quizzes

· Quizzes

· Biorhythms project

· High Tide at Rock Harbor worksheet

· Graphing Sine & Cosine mini-lab

· Simple Harmonic motion (7 stations lab)

· Unit Test

	Suggested Resources
	· Textbook: Precalculus with Limits, A Graphing Approach, Fifth Edition, Houghton Mifflin Company, Boston, 2008.

	Suggested Tech Integration
	· Use graphing calculator throughout

	Content Vocabulary
	unit circle, sine, cosine, tangent, cosecant, secant, cotangent, period, hypotenuse, opposite side, adjacent side, solve right triangles, angle of elevation, angle of depression, 45-45-90 right triangles, 30-60-90 right triangles, reciprocal identities, fundamental trigonometric identities, quotient identities, Pythagorean identities, sine curve, cosine curve, one cycle, amplitude, period, phase shift, vertical asymptotes, Y = a sin (bx – c), Y = a cos (bx – c), reciprocal functions, damping factor, simple harmonic motion

	Lifelong Learning/21st Century Skills
	· Quality work

· Collaborate and cooperate

· Read critically 

· Communicate effectively

· Productive habits of mind


 Analytic Trigonometry

	Essential Understandings: 

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

	Content Standards:

1.  Students will understand and use spatial relationships and basic concepts of geometry

2. Students will understand and use algebraic skills, concepts, and functions

3.     Students will understand and use patterns, relationships, and functions


	Essential Question: How do you use fundamental trigonometric identities, sum and difference formulas and Multiple-angle and Product-to-Sum Formulas in order to simplify and evaluate trigonometric functions and to verify trigonometric identities?

	

	Learning Goals: Students will: 

	Recognize and write the fundamental trigonometric identities

	Use the fundamental trigonometric identities to evaluate trigonometric functions, simplify trigonometric expressions, and rewrite trigonometric expressions.

	Verify trigonometric identities

	Use standard algebraic techniques to solve trigonometric equations

	Solve trigonometric equations of quadratic type

	Solve trigonometric equations involving multiple angles

	Use inverse trigonometric functions to solve trigonometric equations

	Use sum and difference formulas to evaluate trigonometric functions, verify trigonometric identities, and solve trigonometric equations

	Use multiple-angle, power-reducing, half-angle, product-to-sum and sum-to-product formulas to rewrite and evaluate trigonometric functions


	Suggested Strategies
	· Using graphing calculators

· Using CFA data

· DI according to student readiness

· Use data and situations relevant to students’ interests

	Suggested Assessments
	· Vector Application Problems

· Quizzes

· Unit Test

	Suggested Resources
	· Textbook: Precalculus with Limits, A Graphing Approach, Fifth Edition, Houghton Mifflin Company, Boston, 2008.

	Suggested Tech Integration
	· Use graphing Calculator throughout

	Content Vocabulary
	cofunction identities, even/odd identities, guidelines for verifying trigonometric identities, conditional equation, collecting like terms, extracting square roots, general solution, extraneous solution, sum and difference formulas, reduction formulas, double-angle formulas, power-reducing formulas, half-angle formulas, product-to-sum formulas, sum-to-product formulas

	Lifelong Learning/21st Century Skills
	· Quality work

· Collaborate and cooperate

· Read critically 

· Communicate effectively

· Productive habits of mind


Law of Sines, Law of Cosines, Vectors

	Essential Understandings: 

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

	Content Standards:

1. Students will understand and use spatial relationships and basic concepts of geometry

2. Students will understand and use algebraic skills, concepts, and functions

3. Students will understand and use patterns, relationships, and functions


	Essential Questions: How do you use trigonometry and the Law of Sines and Law of Cosines to solve and find the areas of oblique triangles? How do you represent and perform operations with vector quantities?

	

	Learning Goals: Students will:  

	Use the Law of Sines to solve oblique triangles (AAS, ASA or SSA)

	Find areas of oblique triangles

	Use the Law of Sines to model and solve real-life problems

	Use the Law of Cosines to solve oblique triangles (SSS or SAS)

	Use the Law of Cosines to model and solve real-life problems.

	Use Heron’s Area formula to find areas of triangles

	Represent vectors as directed line segments

	Write the component forms of vectors

	Perform basic vector operations and represent vectors graphically

	Write vectors as linear combinations of unit vectors

	Find the direction angles of vectors

	Use vectors to model and solve real-life problems

	Find the dot product of two vectors and use properties of the dot product

	Find angles between vectors and determine whether two vectors are orthogonal

	Write vectors as sums of two vector components

	Use vectors to find the work done by a force


	Suggested Strategies
	· Using graphing calculators

· Using CFA data

· DI according to student readiness

· Use data and situations relevant to students’ interests

	Suggested Assessments
	· Quizzes

· Unit Test

	Suggested Resources
	· Textbook: Precalculus with Limits, A Graphing Approach, Fifth Edition, Houghton Mifflin Company, Boston, 2008.

	Suggested Tech Integration
	· Use graphing Calculator throughout

	Content Vocabulary
	oblique triangles, law of sines, AAS, ASA, the ambiguous case (SSA), area of an oblique triangle, law of cosines, standard /alternative form, SSS, SAS, Heron’s Area Formula, formulas for area of a triangle (3), directed line segment, initial point, terminal point, magnitude, length, vector in the plane, equivalent vectors, standard position, component form of a vector, zero vector, magnitude of a vector, scalar multiplication, vector addition, parallelogram law, resultant, negative of a vector, difference of two vectors, vector operations, unit vector, standard unit vectors, horizontal and vertical components of a vector, linear combination, direction angle, dot product, properties of the dot product, orthogonal, angle between two nonzero vectors, vector components, projection, work

	Lifelong Learning/21st Century Skills
	· Quality work

· Collaborate and cooperate

· Read critically 

· Communicate effectively

· Productive habits of mind


Polar Coordinates

	Essential Understandings: 

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

	Content Standards:

1. Students will understand and use spatial relationships and basic concepts of geometry

2. Students will understand and use algebraic skills, concepts, and functions

3. Students will understand and use patterns, relationships, and functions


	Essential Question: How do you describe the position of a point in a plane using distance and angle rather than x- and y- coordinates?

	

	Learning Goals: Students will:  

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

	Convert points from rectangular to polar form and vice versa.

	Convert equations from rectangular to polar form and vice versa.


	Suggested Strategies
	· Using graphing calculators

· Using CFA data

· DI according to student readiness

· Use data and situations relevant to students’ interests

	Suggested Assessments
	· Quizzes

· Unit Test

	Suggested Resources
	· Textbook: Precalculus with Limits, A Graphing Approach, Fifth Edition, Houghton Mifflin Company, Boston, 2008.

	Suggested Tech Integration
	· Use graphing Calculator throughout

	Content Vocabulary
	polar coordinate system, polar axis, polar coordinates, pole (origin), coordinate conversion, equation conversion

	Lifelong Learning/21st Century Skills
	· Quality work

· Collaborate and cooperate

· Read critically 

· Communicate effectively

· Productive habits of mind


