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Topic A:
Trigonometric Functions
F-TF.A.3, F-TF.A.4, F-TF.C.9, G-C.A.4
	Focus Standards:
	F-TF.A.3
	[bookmark: _GoBack](+) Use special triangles to determine geometrically the values of sine, cosine, tangent for   and  and use the unit circle to express the values of sine, cosines, and tangent for   and  in terms of their values for  where  is any real number.

	
	F-TF.A.4
	(+) Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

	
	F-TF.C.9

	(+) Prove the addition and subtraction formulas for sine, cosine, and tangent and use them to solve problems.

	
	G-C.A.4
	(+) Construct a tangent line from a point outside a given circle to the circle.

	Instructional Days:
	6
	

	Lesson 1:
	Special Triangles and the Unit Circle (P)[footnoteRef:1] [1:  Lesson Structure Key:  P-Problem Set Lesson, M-Modeling Cycle Lesson, E-Exploration Lesson, S-Socratic Lesson] 


	Lesson 2: 
	Properties of Trigonometric Functions (P)

	Lessons 3–4:
	Addition and Subtraction Formulas (P, P)

	Lesson 5:
	Tangent Lines and the Tangent Function (E)

	Lesson 6:
	Waves, Sinusoids, and Identities (P)



Trigonometry was introduced in Geometry through a study of right triangles and work on extending basic trigonometry to the domain of all real numbers via the unit circle was conducted in Algebra II.  This module revisits, unites, and expands further those ideas and introduces new tools for solving geometric and modeling problems through the power of trigonometry.  In Algebra II, Module 2, the students were introduced to the unit circle and the trigonometric functions associated with it.  Lesson 1 reviews these concepts, including the history behind the development of trigonometry.  Students apply the unit circle and their knowledge of right triangles to find the values of sine, cosine, and tangent for rotations of , , and  radians.  They also examine the relationship between the sine, cosine, and tangent of  and its relationship to sine, cosine, and tangent for , , and , allowing them to evaluate the trigonometric functions for values of  in all four quadrants (F-TF.A.3).  In Lesson 2, students continue to explore the relationship between trigonometric functions for rotations , examining the periodicity and symmetry of the sine, cosine, and tangent functions (F-TF.A.4).  They also use the unit circle to define relationships between the sine and cosine functions.  Lessons 3 and 4 extend students’ knowledge of trigonometric functions and their properties as they use those properties to discover addition and subtraction formulas of trigonometric functions (F-TF.C.9).  These formulas,  and , are used to derive related formulas such as , , and .  Lesson 5 involves constructing tangent lines to a given circle from a point outside the circle (G-C.A.4).  In this lesson, students revisit the geometric origins of the tangent function and explore the standard by means of paper folding and compass constructions.  Topic A concludes with Lesson 6, a modeling lesson.  Students learn how sinusoids and trigonometric identities apply to waves and discover what happens when two traveling waves are combined to produce a standing wave pattern and how that model applies to sounds generated by a musical instrument.  Students see the trigonometric addition and subtraction (F-TF.C.9) formulas as modeling tools in this lesson.
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Topic A highlights MP.3 as students use the structure of the unit circle to develop and justify conjectures about the behavior of trigonometric functions.  Similarly, students also reason to justify the steps for constructing tangent lines.  MP.4 is also highlighted as students use the sum and difference formulas as tools for modeling sound waves.  Students model standing waves produced by a guitar string and wave interference produced as two waves move together.
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