
Curriculum and Instruction – Mathematics 

Quarter 2 Pre-Calculus 
 

 
SCS 2019/2020 

 Revised 4/11/19 

1 of 10 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Quarter 1 Quarter 2 Quarter 3 Quarter 4 

Various Functions & Their 
Graphs, Polynomials & 
Polynomial Functions,  
Inverse Functions 

 

Trigonometric Functions and 
Their Graphs, Unit Circle, 

Inverse Trigonometric Functions, 
Law of Sines, Law of Cosines, 

Trigonometric Identities 

Exponential and Logarithmic 
Functions, Conic Sections 

 

Systems of Equations and Matrices, Polar 
Coordinates and Complex Numbers, 
Sequences and Series, Limits and 

Introduction to Integrals 

August 12, 2019 – October 11, 2019 October 21, 2019 – December 20, 2019 January 6, 2020 – March 13, 2020     March 23, 2020 – May 22, 2020 

P.F.IF.A.1 
P. G.AT.A.1 P.F.GT.A.4 P.A.PE.A.1 P.N.NE.A.3 P. A. REI.A.1 

P. N. 
VM.C.10 

P.N.CN.A.1 

P.F.IF.A.2 
P.G.AT.A.2 P.F.GT.A.5 P.A.PE.A.2 P.N.NE.A.4 P. A. REI.A.2 

P. N. 
VM.C.11 

P.N.CN.A.2 

P.F.IF.A.4 
P.G.AT.A.3 P.F.GT.A.6 P. A.C.A.1 P.N.NE.A.5 P. A. REI.A.3 

P. N. 
VM.C.12 

P.N.CN.A.3 

P.F.IF.A.6 
P.G.AT.A.4 P.F.GT.A.7 P. A.C.A.2  P. A. REI.A.4 

P. N. 
VM.C.13 

P.N.CN.A.4 

P.F.IF.A.7 
P.G.AT.A.5 P.F.GT.A.8 P. A.C.A.3  P. N. VM.A.1  P.G.PC.A.1 

P.N.CN.A.5 

P.F.BF.A.1 
P.G.AT.A.6 P.G.TI.A.1 P. A.C.A.4  P. N. VM.A.2 P.G.PC.A.2 P.N.CN.B.6 

P.F.BF.A.3 
P.F.TF.A.1 P.G.TI.A.2 P.F.IF.A.2  P. N. VM.A.3 P.G.PC.A.3 

P.F.BF.A.4 

P.F.BF.A.5 
P.F.TF.A.2 

 
P.F.IF.A.5  P. N. VM.B.4 P.A.S.A.1  

P.F.BF.A.6 
P.F.TF.A.3 

 
P.S.MD.A.1  P. N. VM.B.5 P.A.S.A.2  

P.N.CN.B.7 P.F.TF.A.4 
 P.S.MD.A.2  P. N. VM.B.6 P.A.S.A.3  

 
P.F.GT.A.1  P.S.MD.A.3  P. N. VM.C.7 P.A.S.A.4  

 P.F.GT.A.2 
 P.N.NE.A.1  P. N. VM.C.8 P.A.S.A.5 

Calculus 
C.F.LF.A.2 

 
P.F.GT.A.3  P.N.NE.A.2  P. N. VM.C.9 P.F.IF.A.8 

Calculus 
C.I.UI.A.3 



Curriculum and Instruction – Mathematics 

Quarter 2 Pre-Calculus 
 

 
SCS 2019/2020 

 Revised 4/11/19 

2 of 10 

 

Introduction 
 
Destination 2025, Shelby County Schools’ 10-year strategic plan, is designed not only to improve the quality of public education, but also to create a more knowledgeable, productive workforce and 
ultimately benefit our entire community. 
 

What will success look like? 

 
In order to achieve these ambitious goals, we must collectively work to provide our students with high quality, college and career ready aligned instruction. The Tennessee State Standards provide a 
common set of expectations for what students will know and be able to do at the end of a grade.  The State of Tennessee provides two sets of standards, which include the Standards for 
Mathematical Content and The Standards for Mathematical Practice. The Content Standards set high expectations for all students to ensure that Tennessee graduates are prepared to meet the 
rigorous demands of mathematical understanding for college and career. The eight Standards for Mathematical Practice describe the varieties of expertise, habits of mind, and productive dispositions 
that educators seek to develop in all students. The Tennessee State Standards also represent three fundamental shifts in mathematics instruction: focus, coherence and rigor.  

 
 

 
 

 
 
 
Throughout this curriculum map, you will see resources as well as links to tasks that will support you in ensuring that students are able to reach the demands of the standards in your classroom.  In 
addition to the resources embedded in the map, there are some high-leverage resources around the content standards and mathematical practice standards that teachers should consistently access. 
For a full description of each, click on the links below. 

 

Tennessee 
Mathematics 

Content Standards

Standards for 
Mathematical 

Practice

Literacy Sckills for 
Mathematical 

Proficency

https://drive.google.com/file/d/1gNiVuS50vjijPc3bnLMwIZ6esQLHpvbV/view?usp=sharing
https://drive.google.com/file/d/1sjUYQ0i24kRk1Bx7PPuei6YVby-GQzcl/view?usp=sharing
https://drive.google.com/file/d/1XUrmvhyiDbNooq3mKleMMAcGXLnPvV_N/view?usp=sharing
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How to Use the Maps 
 
Overview 
An overview is provided for each quarter and includes the topics, focus standards, intended rigor of the standards and foundational skills needed for success of those 
standards.  
 
Your curriculum map contains four columns that each highlight specific instructional components. Use the details below as a guide for information 
included in each column. 
 
Tennessee State Standards 
TN State Standards are located in the left column. Each content standard is identified as Major Content or Supporting Content (for Algebra I, Algebra II & Geometry 
only). A key can be found at the bottom of the map. 
 
Content 
This section contains learning objectives based upon the TN State Standards. Best practices tell us that clearly communicating measurable objectives lead to greater 
student understanding. Additionally, essential questions are provided to guide student exploration and inquiry. 
 
Instructional Support & Resources 
District and web-based resources have been provided in the Instructional Support & Resources columns. You will find a variety of instructional resources that align 
with the content standards. The additional resources provided should be used as needed for content support and scaffolding. The inclusion of vocabulary serves as a 
resource for teacher planning and for building a common language across K-12 mathematics. One of the goals for Tennessee State Standards is to create a common 
language, and the expectation is that teachers will embed this language throughout their daily lessons.  
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Topics Addressed in Quarter 
 Trigonometric Functions and Their Graphs 

 Unit Circle 

 Inverse Trigonometric Functions 

 Law of Sines 

 Law of Cosines 

 Trigonometric Identities 
 

Overview  
In this quarter students build upon their understanding, from Algebra 2, of the trigonometric functions.  They use special right triangles to determine the x- and y-
coordinates of angles on the unit circle and investigate how the symmetry of the unit circle helps to extend knowledge to angles outside of the first quadrant.  
Students use that information to define sine and cosine and investigate and solve inverse trigonometric functions that occur in the real world.  
 

TN STATE STANDARDS CONTENT INSTRUCTIONAL SUPPORT &  RESOURCES  

GLENCOE - Chapter 4: Trigonometric Functions   Chapter 5: Trigonometric Identities & Equations 
SULLIVAN – Chapter 6: Trigonometric Functions   Chapter 7: Analytic Trigonometry   Chapter 8: Applications of Trigonometric Functions 

 (Allow approximately 6 weeks for instruction, review, and assessment) 

Domain: Applied Trigonometry 

Cluster: Use trigonometry to solve problems. ★ 

 

P. G.AT.A.1 Use the definitions of the six 
trigonometric ratios as ratios of sides in a right 
triangle to solve problems about lengths of sides 
and measures of angles.  

 

 

Essential Question(s): 

 What are the six trigonometric functions for 
the acute angles in a right triangle? 

 Why are the trigonometric ratios in similar 
triangles equal? 

 How is trigonometry used to solve right 
triangles, including real-world applications? 

 

Objective(s): 

 Students will find the values of trigonometric 
functions for acute angles of right triangles.  

 Students will solve right triangles. 

 

Glencoe 

4-1: Right Angle Trigonometry 

 

Sullivan 

8.1: Right Angle Trigonometry; Applications 

Task(s): 

Illustrative Math: Defining Trig Ratios  

Edutoolbox: Making Right Triangles 

Edutoolbox: Relating Trigonometric Functions 

 

Additional Resources: 

Trigonometry Videos 

Better Lesson: Problem Solving with Isosceles 
Triangles and Circles 

Vocabulary: trigonometric ratios 
trigonometric functions, sine, cosine, tangent 
cosecant, secant, cotangent 
reciprocal function 
inverse trigonometric function 
inverse sine, inverse cosine 
inverse tangent, angle of elevation 
angle of depression, solve a right triangle 

 

Writing in Math:  
Explain why the six trigonometric functions are 
transcendental functions. 
 
Explain how to determine the length of an 
unknown side of a right triangle given one acute 
angle and one side length.  Write a general 
statement explaining how to select which 
trigonometric function to use to solve the 
problem. 

https://www.khanacademy.org/math/trigonometry/trig-function-graphs/intro-to-amplitude-and-midline-of-sinusoids/v/midline-amplitude-period
http://www.edutoolbox.org/system/files/rasp_file/Geometry-MakingRightTriangles.pdf
http://www.edutoolbox.org/system/files/rasp_file/Geometry%20-RelatingTrigFunctions.pdf
http://www.analyzemath.com/Graphing/piecewise_functions.html
https://illuminations.nctm.org/Lesson.aspx
https://illuminations.nctm.org/Lesson.aspx
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TN STATE STANDARDS CONTENT INSTRUCTIONAL SUPPORT &  RESOURCES  

Domain: Trigonometric Functions 

Cluster: Extend domain of trig functions using 
the unit circle. 
P.F.TF.A.1 Convert from radians to degrees 
and from degrees to radians. 
 

Domain: Applied Trigonometry 
Cluster: Use trigonometry to solve problems. 

P.G.AT.A.3 Derive and apply the formulas for 
the area of sector of a circle.  

 

 

Essential Question(s): 

 How do trigonometric and circular functions 
model real-world problems and their 
solutions?  

 How are the circular functions related to the 
trigonometric functions?  

 

Objective(s): 

 Students will convert degree measures of 
angles to radian and vice versa. 

 Students will derive and apply the formula 
for the area of a sector of a circle.  

 

 

    Glencoe 
4-2: Degrees and Radians 
 
Sullivan 
6.1: Angles and Their Measures 
 
Task(s): 
Discover Radians! 
Pizza Sector 
 
Additional Resources: 
Khan Academy: Radians and Degrees 

  Trigonometry Videos 

Mathguide.com: Trigonometric Angles 
Better Lesson: Deriving Formulas for the 
Sector Area and the Arc Length 
NCTM Illuminations: Graphs from the Unit 
Circle 
NCTM Illuminations: Rolling into Radians 

Better Lesson: Advantages of Radian 
Measures 

Vocabulary: vertex, initial side, terminal side, 
standard position, radian, co-terminal angles, 
linear speed, angular speed, sector 

 

Writing in Math: 

Compare and contrast degree and radian 
measures.  You may use a Venn diagram or 
other compare/contrast graphic organizer. 

Domain: Trigonometric Functions 

Cluster: Extend the domain of trigonometric 
functions using the unit circle. 

 
P.F.TF.A.2 Use special triangles to determine 
geometrically the values of sine, cosine, 
tangent for π/3, π/4 and π/6, and use the unit 
circle to express the values of sine, cosine, and 
tangent for π–x, π+x, and 2π–x in terms of their 
values for x, where x is any real number. 

Essential Question(s): 

 How can special right triangles help us find 
the coordinates of certain angles on the unit 
circle? 

 

Objective(s): 

 Students will find the values of trigonometric 
functions for any angle, including the unit 

circle. 

Glencoe 
4-3: Trigonometric Functions on the Unit Circle 
 
Sullivan 
6.2: Trigonometric Functions: Unit Circle 
Approach 
 
Task(s): 
Utah Education Network: Off on a Tangent 
 
Additional Resources:  

Trigonometry Videos 

Engage NY Lesson: Special Triangles and the 

Vocabulary: quadrantal angle, reference angle, 
unit circle, circular function, periodic function, 
period 

 

Writing in Math: 

Make a conjecture as to the periods of the 
secant, cosecant and cotangent functions.  
Explain your reasoning. 

 

https://www.tn.gov/content/dam/tn/education/ccte/ccte_SAT_connections.pdf
http://www.radford.edu/rumath-smpdc/Performance/src/Brewer%20-%20Pizza%20Sector%20Task.pdf
https://www.khanacademy.org/math/geometry-home/cc-geometry-circles/intro-to-radians/v/introduction-to-radians
https://www.illustrativemathematics.org/content-standards/HSG/SRT/C/6/tasks/1635
http://www.edutoolbox.org/
https://betterlesson.com/lesson/645880/deriving-formulas-for-sector-area-and-arc-length
https://betterlesson.com/lesson/645880/deriving-formulas-for-sector-area-and-arc-length
https://www.khanacademy.org/math/trigonometry/trig-equations-and-identities/inverse-trig-functions/v/inverse-tan-scenario?id=2870
https://www.khanacademy.org/math/trigonometry/trig-equations-and-identities/inverse-trig-functions/v/inverse-tan-scenario?id=2870
http://illuminations.nctm.org/Lesson.aspx?id=3151
http://betterlesson.com/lesson/555296/the-trigonometric-functions
http://betterlesson.com/lesson/555296/the-trigonometric-functions
https://www.math.uci.edu/node/22607
http://www.act.org/content/act/en/products-and-services/the-act/test-preparation/act-academy.html
http://www.purplemath.com/
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TN STATE STANDARDS CONTENT INSTRUCTIONAL SUPPORT &  RESOURCES  

Unit Circle 
Shmoop.com: Trigonometric Functions 
Math Warehouse: Unit Circle Game 
Khan Academy: Trigonometric Ratios and 
Similarity 

Domain: Graphing Trigonometric Functions 

Cluster: Model periodic phenomena with 

trigonometric functions. ★ 

 

P.F.GT.A.3 Graph the six trigonometric 
functions and identify characteristics such as 
period, amplitude, phase shift and asymptotes. 

  . 

   Essential Question(s): 

 How is the domain and range of the six 
Trigonometric functions determined? 

 What is a phase shift? 

 How do amplitudes, periods, phase shifts, 
vertical shifts and co-functions relate to the 
graphs of translated sine and cosine 
functions? 

 Which trigonometric functions have 
asymptotes and why? 

 

Objective(s): 

 Graph sine and cosine functions and their 
transformations and determine period, 
amplitude, phase shift, and midline.  

 Graph tangent and reciprocal trigonometric 
functions.   

Glencoe 
4-4: Graphing Sine and Cosine Functions 
4-5: Graphing Other Trigonometric Functions 
 
Sullivan 
6.3: Properties of Trigonometric Functions 
6.4: Graphs of Sine and Cosine Functions 
6.5: Graphs of Tangent, Cotangent, Cosecant, 
and Secant Functions 

 
Additional Resources: 

Trigonometry Videos 

Engage NY: Properties of Trig Functions 
Graphing Sine & Cosine Functions 
Math Vision Project: Off on a Tangent 
Khan Academy: The Graphs of Sine, Cosine 
and Tangent 
Investigating Trigonometric Graphs 

NCTM Illuminations: Trigonometric Graphing 
Interactive 

Better Lesson: Graphs of Sine and Cosine 
Better Lesson: Modeling Average Temperature 
with Trigonometry 
Khan Academy: Intro to Amplitude, Midline, & 
Extrema of Sinusoidal Functions  
 
 
 
 
 

Vocabulary: sinusoid, amplitude, frequency, 
phase shift, vertical shift, midline 
 
Writing in Math: 
What are the basic properties of tangent, 
cotangent, cosecant and secant graphs? 

http://www.purplemath.com/
https://www.khanacademy.org/math/trigonometry/trig-function-graphs/basic-graphs-of-sine-cosine-tangent/v/we-graph-domain-and-range-of-sine-function
http://www.mathwarehouse.com/unit-circle/unit-circle-game.php
https://www.khanacademy.org/math/trigonometry/trigonometry-right-triangles/trig-ratios-similarity/v/similarity-to-define-sine-cosine-and-tangent
https://www.khanacademy.org/math/trigonometry/trigonometry-right-triangles/trig-ratios-similarity/v/similarity-to-define-sine-cosine-and-tangent
https://www.khanacademy.org/sat
https://www.khanacademy.org/math/trigonometry/trig-equations-and-identities/intro-to-trig-angle-addition-identities/v/proof-angle-addition-sine
http://www.ck12.org/user:bWFydGlucEBoYXJncmF2ZS5lZHU./book/CK-12-Math-Analysis-Hargrave/r4/section/5.5/
http://www.ck12.org/user:bWFydGlucEBoYXJncmF2ZS5lZHU./book/CK-12-Math-Analysis-Hargrave/r4/section/5.5/
http://www.uen.org/core/math/downloads/sec3_off_on_a_tangent_tn.pdf
http://www.uen.org/core/math/downloads/sec3_off_on_a_tangent_tn.pdf
https://www.khanacademy.org/math/trigonometry/trig-equations-and-identities/trig-reference/a/trig-identity-reference
https://www.khanacademy.org/math/trigonometry/trig-equations-and-identities/trig-reference/a/trig-identity-reference
https://www.georgiastandards.org/Frameworks/GSO%20Frameworks/Acc-Math-III-Unit-5-SE-Investigating-Trig-Graphs.pdf
http://illuminations.nctm.org/Activity.aspx?id=3589
http://illuminations.nctm.org/Activity.aspx?id=3589
http://tutorial.math.lamar.edu/Extras/StudyMath/HowToStudyMath.aspx
http://connected.mcgraw-hill.com/connected/login.do
http://connected.mcgraw-hill.com/connected/login.do
http://illuminations.nctm.org/Lesson.aspx
http://illuminations.nctm.org/Lesson.aspx
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TN STATE STANDARDS CONTENT INSTRUCTIONAL SUPPORT &  RESOURCES  

GLENCOE - Chapter 4: Trigonometric Functions   Chapter 5: Trigonometric Identities & Equations 
SULLIVAN – Chapter 7: Analytic Trigonometry 

 (Allow approximately 3 weeks for instruction, review, and assessment) 

Domain: Graphing Trigonometric Functions 

Cluster: Model periodic phenomena with 

trigonometric functions. ★ 

 

P.F.GT.A.4 Find values of inverse trigonometric 
expressions (including compositions), applying 
appropriate domain and range restrictions.  

P.F.GT.A.5 Understand that restricting a 
trigonometric function to a domain on which it is 
always increasing or always decreasing allows 
its inverse to be constructed.  

P.F.GT.A.6 Determine the appropriate domain 
and corresponding range for each of the inverse 
trigonometric functions.  

P.F.GT.A.7 Graph the inverse trigonometric 
functions and identify their key characteristics. 

Essential Questions: 

 How can you compare the graphs of the sine, 
cosine, tangent functions and their inverses? 

 Since the trigonometric functions are not one-
to-one, how can the domain be restricted to 
graph the inverse functions?  

 How are inverse trigonometric functions used 
to find angles in real-world problems?  

 

Objectives: 

 Students will evaluate and graph inverse 
trigonometric functions. 

 Students will determine the coordinates of 
the points on an inverse trigonometric 
function from a table of values.  

 Students will determine the domain for the 
inverse sine, inverse cosine, and inverse 
tangent functions.  

 

 

Glencoe 

4-6: Inverse Trigonometric Functions 

Sullivan 

7.1: The Inverse Sine, Cosine, and Tangent 
Functions 

7.2: The Inverse Trigonometric Functions 
(Continued) 

Tasks: 

Illustrative Math: Foxes and Rabbits 2  

Math Vision Project:  
6.1 George W. Ferris’ Day Off 

6.2 "Sine" Language  

 

Additional Resources: 

Trigonometry Videos 

Engage NY: Revisiting the Graphs of the 
Trigonometric Functions 
Engage NY: Inverse Trig Functions 
Khan Academy: Inverse Trigonometric Functions 

Cengage Learning: Inverse Trigonometric 
Functions   

Vocabulary: arcsine function, arccosine 
function, arctangent function 

 

Writing in Math: 

Explain how the restrictions on the sine, 
cosine, and tangent functions dictate the 
domain and range of their inverse functions. 

 

Domain: Graphing Trigonometric Functions 

Cluster: Model periodic phenomena with 

trigonometric functions. ★ 

 
P.F.GT.A.8 Use inverse functions to solve 
trigonometric equations that arise in modeling 
contexts; evaluate the solutions using 

  Essential Question(s): 

 What substitutions involving trigonometric 
identities need to be used for solving some 
trigonometric equations?  

 How are algebraic operations used for 
solving trigonometric equations (including 
those in quadratic form)?  

Glencoe 

5-3: Solving Trigonometric Equations 

Sullivan 

7.7: Trigonometric Equations 

Task(s):   
Inverse Trigonometric Functions 

Vocabulary:  inverse trigonometric function 

Graphic Organizer: Inverse Trigonometric 
Functions 
 
Writing in Math: 
Explain the difference in the techniques that 
are used when solving equations and 
verifying identities. 

https://www.illustrativemathematics.org/content-standards/tasks/816Illustrative
https://www.mathematicsvisionproject.org/uploads/1/1/6/3/11636986/sec3_mod6_trigfun_te_31014.pdf
https://www.mathematicsvisionproject.org/uploads/1/1/6/3/11636986/sec3_mod6_trigfun_te_31014.pdf
https://www.mathematicsvisionproject.org/uploads/1/1/6/3/11636986/sec3_mod6_trigfun_te_31014.pdf
https://www.math.uci.edu/node/22607
https://www.math.uci.edu/node/22607
https://www.math.uci.edu/node/22607
http://www.math.uci.edu/sites/math.uci.edu/files/trig.pdf
http://education-portal.com/academy/subject/common-core.html
https://academics.utep.edu/Portals/1788/CALCULUS%20MATERIAL/4_7%20INVERSE%20TRIG%20FNS.pdf
https://academics.utep.edu/Portals/1788/CALCULUS%20MATERIAL/4_7%20INVERSE%20TRIG%20FNS.pdf
http://www.troup.k12.ga.us/userfiles/929/My%20Files/HS%20Math/pre_calculus/Unit%202B%20-%20Inverse%20Trig/Inverse%20trig%20task%20student.pdf?id=12424
http://www.troup.k12.ga.us/userfiles/929/My%20Files/HS%20Math/pre_calculus/Unit%202B%20-%20Inverse%20Trig/GO%20inverse%20trig.pdf?id=12417
http://www.troup.k12.ga.us/userfiles/929/My%20Files/HS%20Math/pre_calculus/Unit%202B%20-%20Inverse%20Trig/GO%20inverse%20trig.pdf?id=12417
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TN STATE STANDARDS CONTENT INSTRUCTIONAL SUPPORT &  RESOURCES  

technology, and interpret them in terms of the 
context. 

 

  Objective(s): 

 Students will solve trigonometric equations 
using algebraic techniques and using basic 
identities.   

 

GSE: Inverse Trigonometric Functions (p.34) 

 

Additional Resources: 

 Trigonometry Videos 

Engage NY: Modeling with Trigonometric 
Functions 
Khan Academy: Using Inverse Trig Functions 
with a Calculator  

Better Lesson: Modeling with Periodic 
Functions 

Domain: Trigonometric Identities 

Cluster: Apply trigonometric identities to rewrite 

expressions and solve equations. ★ 

 

P.G.TI.A.2 Prove the addition and subtraction 
formulas for sine, cosine, and tangent and use 
them to solve problems. 

   Essential Questions: 

 How can I prove the addition formula for 
trigonometric functions? 

 How can I prove the subtraction formula for 
trigonometric functions? 

 How can algebraic properties be used to 
simplify trigonometric expressions and verify 
identities? 

  

 Objectives: 

 Use sum and difference identities to evaluate 
trigonometric functions. 

 Use sum and difference identities to solve 
trigonometric equations. 

 Students will show how all of the sum and 
difference angle formulas can be derived 
from a single formula. 

 

Glencoe 

5-4: Sum and Difference Identities 

Sullivan 

7.4: Sum and Difference Formulas 

 

Tasks: 
GSE: Addition and Subtraction Formulas for 
Sine, Cosine and Tangent 
(Three tasks - pp. 9-25 & 34-37; Double-angle 
task-p.38) 
Illustrative Math: Sum and Difference Angle 
Formulas 
Illustrative Math:  Coordinates of Equilateral 
Triangles 

 

Additional Resources: 

Trigonometry Videos 

Engage NY: Trigonometry Identity Proof 
Engage NY: Prove Addition and Subtraction 
Formulas 
Khan Academy: Proof of the Cosine Angle 
Addition Identity 
Khan Academy: Proof of the Sine Angle 

Vocabulary:  reduction identity 

 
Writing in Math: 
Can a tangent sum or difference identity be 
used to solve any tangent reduction 
formula? Explain your reasoning. 
 

Students will read a word problem and 
identify the language needed to create an 
algebraic representation in order to solve the 
problem. Students will write an explanation 
to justify their solution. 

. 

 

https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-2.pdf
https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-2.pdf
http://www.uen.org/core/math/downloads/sec3_off_on_a_tangent_tn.pdf
http://www.insidemathematics.org/performance-assessment-tasks
http://www.insidemathematics.org/performance-assessment-tasks
https://www.illustrativemathematics.org/content-standards/HSF/TF/C/9/tasks/1687
https://www.illustrativemathematics.org/content-standards/HSF/TF/C/9/tasks/1687
https://www.math.uci.edu/node/22607
https://www.math.uci.edu/node/22607
https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-4.pdf
https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-4.pdf
https://www.math.uci.edu/node/22607
https://www.math.uci.edu/node/22607
http://education.ti.com/en/timathnspired/us/home
http://education.ti.com/en/timathnspired/us/home
http://www.ct4me.net/math_manipulatives_2.htm
https://www.engageny.org/resource/algebra-ii-module-2-topic-a-lesson-17
https://www.engageny.org/resource/precalculus-and-advanced-topics-module-4-topic-a-lesson-3
https://www.engageny.org/resource/precalculus-and-advanced-topics-module-4-topic-a-lesson-3
https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-2.pdf
https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-2.pdf
http://betterlesson.com/lesson/437458/modeling-average-temperature-with-trigonometry
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TN STATE STANDARDS CONTENT INSTRUCTIONAL SUPPORT &  RESOURCES  

Addition Identity 

Khan Academy: Trig Identity Reference Sheet 

Domain: Applied Trigonometry 

Cluster: Use trigonometry to solve problems. 

★ 

 

P.G.AT.A.5 Prove the Laws of Sines and 
Cosines and use them to solve problems.  

 

P.G.AT.A.6 Understand and apply the Law of 
Sines (including the ambiguous case) and the 
Law of Cosines to find unknown 
measurements in right and non-right triangles 
(e.g., surveying problems, resultant force). 

   Essential Questions: 

 How is the area of a triangle found when two 
sides and the included angles are given?  

 How are oblique triangles solved using the 
Law of Sines and the Law of Cosines?  

 In real-world situations, such as navigation, 
surveying, etc., how can the Law of Sines of 
the Law of Cosines be used?  

 

  Objective(s): 

 Students will solve oblique triangles using the 
Law of Cosines and the Law of Sines, 
including the ambiguous case. 

 

Glencoe 

4-7: The Law of Sines and the Law of Cosines                

Sullivan 

8.2: The Law of Sines  

8.3: The Law of Cosines 

Tasks: 

GSE: Proving the Laws of Sines and Cosines  
(Two tasks - pp. 16-32) 

 

Additional Resources: 

Trigonometry Videos 

NCTM Illuminations: Law of Cosines 
NCTM: Illuminations: Law of Sines 
 
Task(s) 
The Non-Right Triangle (pp.28-31) 
Better Lesson: Triangles that are Wrong 
Because They Are Not Right 
Khan Academy: Law of Sines 

Khan Academy: Law of Cosine 

Vocabulary: oblique triangles, Law of Sines, 
ambiguous case, Law of Cosines, Heron’s 
Formula 

 

Writing in Math: 

Explain the different circumstances in which 
you would use the Law of Cosines, the Law 
of Sines, the Pythagorean Theorem, and the 
trigonometric ratios to solve a triangle. 

 

 
 

 

 
 

 

 
 

 

 
 

 

http://betterlesson.com/lesson/437458/modeling-average-temperature-with-trigonometry
https://www.khanacademy.org/math/trigonometry/trig-equations-and-identities/inverse-trig-functions/v/inverse-trig-functions-arcsin
https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-3.pdf
https://www.math.uci.edu/node/22607
http://www.shmoop.com/common-core-standards/ccss-hs-f-tf-3.html?id=2441
https://www.math.uci.edu/node/22607?id=2433
http://tutorial.math.lamar.edu/Extras/AlgebraTrigReview/AlgebraTrigIntro.aspx
http://betterlesson.com/lesson/546174/triangles-that-are-wrong-because-they-are-not-right
http://betterlesson.com/lesson/546174/triangles-that-are-wrong-because-they-are-not-right
https://www.khanacademy.org/math/trigonometry/trig-with-general-triangles/law-of-sines/v/proof-law-of-sines
https://www.khanacademy.org/math/trigonometry/trig-with-general-triangles/law-of-cosines/v/law-of-cosines-example
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RESOURCE TOOLKIT 

Textbook Resources 
Glencoe Precalculus © 2011  
http://connected.mcgraw-hill.com/connected/login.do 
 
Sullivan Precalculus: Enhanced with Graphing Utilities, 
5e © 2009. 
 

Standards 
Common Core Standards - Mathematics 
Common Core Standards - Mathematics Appendix A 

 The Mathematics Common Core Toolbox 

Common Core Lessons 
Tennessee Academic Standards for Mathematics   

Videos 
Khan Academy 
Lamar University Tutorial 

UCI Precalculus Instructional Videos 

Flipped Math - Precalculus 

Calculator 
Texas Instruments Education 
Texas Instruments - Precalculus Activities 
Casio Education 
TI Emulator 

Math Nspired 

Desmos 

 
 
 

Interactive Manipulatives 
http://www.ct4me.net/math_manipulatives_2.htm 

Illuminations (NCTM)      

 

Additional Sites   
http://functions.wolfram.com  
http://www.analyzemath.com/Graphing/piecewise_functions.
html  
http://www.purplemath.com/ 
http://www.onlinemathlearning.com/math-word-
problems.html 
http://education.ti.com/calculators/downloads/US/Activities/D
etail?id=9530 

Better Lesson 

Algebra Cheat Sheet 
Trigonometry Cheat Sheet 
Online Algebra and Trigonometry Tutorial 
Study Tips for Math Courses 

 

ACT & SAT 

TN ACT Information & Resources 

ACT College & Career Readiness Mathematics Standards 

ACT Academy 

SAT Connections 

SAT Practice from Khan Academy 
 

Tasks/Lessons 

UT Dana Center 

Inside Math Tasks 

Math Vision Project Tasks 

Better Lesson 

Edutoolbox  
GSE Precalculus: Unit 1 Introduction to Trigonometric 
Functions 
GSE Precalculus: Unit 2 Trigonometric Functions 
GSE Precalculus: Unit 4 Trigonometric Identities 
 

 

 

 

https://www.illustrativemathematics.org/content-standards/HSF/TF/C/9/tasks/1116
http://www.corestandards.org/assets/CCSSI_Math%20Standards.pdf
http://www.corestandards.org/assets/CCSSI_Math%20Standards.pdf
http://www.corestandards.org/assets/CCSSI_Mathematics_Appendix_A.pdf
http://www.corestandards.org/assets/CCSSI_Mathematics_Appendix_A.pdf
http://www.ccsstoolbox.org/
http://www.ccsstoolbox.org/
http://precalculus.flippedmath.com/
https://www.engageny.org/resource/precalculus-and-advanced-topics-module-4-topic-c-lesson-11
https://www.khanacademy.org/math/precalculus
http://tutorial.math.lamar.edu/
http://betterlesson.com/lesson/437440/graphs-of-sine-and-cosine
http://betterlesson.com/lesson/437128/problem-solving-with-isosceles-triangles-and-circles
http://betterlesson.com/lesson/564037/more-modeling-with-periodic-functions
https://education.ti.com/en/84activitycentral/us/Precalculus
http://www.casioeducation.com/educators
https://www.khanacademy.org/math/trigonometry/trig-equations-and-identities/intro-to-trig-angle-addition-identities/v/proof-angle-addition-cosine
https://www.engageny.org/resource/precalculus-and-advanced-topics-module-4-topic-c-lesson-12
https://www.desmos.com/
https://www.teachervision.com/tv/tvsearch/site=TV&lowest_grade=109&highest_grade=112&type=graphic-organizer
https://www.teachervision.com/tv/tvsearch/site=TV&lowest_grade=109&highest_grade=112&type=graphic-organizer
https://www.georgiastandards.org/Frameworks/GSO%20Frameworks/Acc-Math-III-Unit-6-SE-Trig-Identities-Equations-Apps.pdf
http://illuminations.nctm.org/
http://functions.wolfram.com/
https://illuminations.nctm.org/Lesson.aspx
https://illuminations.nctm.org/Lesson.aspx
http://www.mathguide.com/lessons2/TrigAngles.html
http://www.radford.edu/rumath-smpdc/Performance/src/Abernethy%20-%20Radians%20Task.pdf
http://www.radford.edu/rumath-smpdc/Performance/src/Abernethy%20-%20Radians%20Task.pdf
http://education.ti.com/calculators/downloads/US/Activities/Detail?id=9530
http://education.ti.com/calculators/downloads/US/Activities/Detail?id=9530
http://betterlesson.com/common_core
http://www.math.uci.edu/sites/math.uci.edu/files/algebra.pdf
https://www.math.uci.edu/node/22608
http://www.utdanacenter.org/k12mathbenchmarks/secondary/index.php
https://www.tn.gov/content/dam/tn/education/standards/math/stds_math.pdf
https://www.tn.gov/education/assessment/act-sat.html
https://www.tn.gov/education/assessment/act-sat.html
https://www.tn.gov/content/dam/tn/education/ccte/ccte_ACT_toolkit.pdf
http://www.act.org/content/dam/act/unsecured/documents/CCRS-MathStandards.pdf
https://www.math.uci.edu/node/22607
https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-1.pdf
http://education.ti.com/en/us/activities-home
https://www.engageny.org/resource/precalculus-and-advanced-topics-module-4-topic-a-lesson-1
https://wabbit.codeplex.com/releases/view/44625
http://www.mathematicsvisionproject.org/secondary-mathematics-i.html
http://betterlesson.com/common_core
https://www.engageny.org/resource/precalculus-and-advanced-topics-module-4-topic-c-lesson-14
https://www.engageny.org/resource/precalculus-and-advanced-topics-module-4-topic-a-lesson-2
https://www.engageny.org/resource/precalculus-and-advanced-topics-module-4-topic-a-lesson-2
http://www.onlinemathlearning.com/math-word-problems.html
https://www.georgiastandards.org/Georgia-Standards/Frameworks/Pre-Calculus-Unit-4.pdf

