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HS Algebraic Functions A Semester 2 

Pre-Module Review of Similarity and Right Triangle Trigonometry 
 An introduction to trigonometry, specifically right triangle trigonometry and the values of side length ratios within right triangles, is provided in Topic E by defining the sine, cosine, 
and tangent ratios and using them to find missing side lengths of a right triangle (G-SRT.B.6). This is in contrast to studying trigonometry in the context of functions, as is done in 
Grade 11 of this curriculum. Students explore the relationships between sine, cosine, and tangent using complementary angles and the Pythagorean Theorem (G-SRT.B.7, G-
SRT.B.8). Students discover the link between how to calculate the area of a non-right triangle through algebra versus trigonometry. Topic E closes with a study of the Laws of Sines 
and Cosines to apply them to solve for missing side lengths of an acute triangle (G-SRT.D.10, G-SRT.D.11). 

Big Idea: 

  

Essential 
Questions: 

  

Vocabulary Sides of a Right Triangle, Sine, Cosine, Tangent 

Assessments Galileo:  Module 2 Pre-Assessment of Foundational Skills 

Standard Common Core Standards Explanations & Examples Resources 

G.SRT.4 B.  Prove theorems involving similarity 
Prove theorems about triangles. Theorems include: a 
line parallel to one side of a triangle divides the other 
two proportionally, and conversely; the Pythagorean 
Theorem proved using triangle similarity. 

 MVP 6.7 
 
Eureka Math: 
Geometry Module 2 
Lesson 21-24 

G.SRT.5 B.  Prove theorems involving similarity 
Use congruence and similarity criteria for triangles to 
solve problems and to prove relationships in geometric 
figures. 

 

MVP 6.7 

G.SRT.6 C.  Define trigonometric ratios and solve 
problems involving right triangles 

 MVP 6.8, 6.9, 6.11 
 
Eureka Math: 
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Understand that by similarity, side ratios in right 
triangles are properties of the angles in the triangle, 
leading to definitions of trigonometric ratios for acute 
angles. 

Geometry Module 2 
Lesson 25-30 

G.SRT.7 C.  Define trigonometric ratios and solve 
problems involving right triangles 
Explain and use the relationship between the sine and 
cosine of complementary angles. 

 MVP 6.9, 6.10, 6.11 
 
Eureka Math: 
Geometry Module 2 
Lesson 25-30 

G.SRT.8 C.  Define trigonometric ratios and solve 
problems involving right triangles 
Use trigonometric ratios and the Pythagorean Theorem 
to solve right triangles in applied problems. 

 MVP 6.8, 6.10 
 
Eureka Math: 
Geometry Module 2 
Lesson 25-30 

MP.1 Make sense of problems and persevere in solving 
them. 

Mathematically proficient students start by explaining to themselves 
the meaning of a problem and looking for entry points to its solution. 
They analyze givens, constraints, relationships, and goals. They make 
conjectures about the form and meaning of the solution and plan a 
solution pathway rather than simply jumping into a solution attempt. 
They consider analogous problems, and try special cases and simpler 
forms of the original problem in order to gain insight into its solution. 
They monitor and evaluate their progress and change course if 
necessary. 

Eureka Math: 
Geometry Module 2 
Lesson 21, 28, 29 

MP.2 Reason abstractly and quantitatively. Mathematically proficient students make sense of quantities and their 
relationships in problem situations. They bring two complementary 
abilities to bear on problems involving quantitative relationships: the 
ability to decontextualize—to abstract a given situation and represent 
it symbolically and manipulate the representing symbols as if they have 
a life of their own, without necessarily attending to their referents—
and the ability to contextualize, to pause as needed during the 
manipulation process in order to probe into the referents for the 
symbols involved. 

Eureka Math: 
Geometry Module 2 
Lesson 21, 27 

MP.3 Construct viable arguments, and critique the 
reasoning of others. 

Mathematically proficient students understand and use stated 
assumptions, definitions, and previously established results in 
constructing arguments. They make conjectures and build a logical 
progression of statements to explore the truth of their conjectures. 
They are able to analyze situations by breaking them into cases, and 
can recognize and use counterexamples. They justify their conclusions, 

Eureka Math: 
Geometry Module 2 
Lesson 22, 23, 26, 30 
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communicate them to others, and respond to the arguments of others. 

MP.6 Attend to precision. Mathematically proficient students try to communicate precisely to 
others. They try to use clear definitions in discussion with others and in 
their own reasoning. They state the meaning of the symbols they 
choose, including using the equal sign consistently and appropriately. 
They are careful about specifying units of measure, and labeling axes to 
clarify the correspondence with quantities in a problem. They calculate 
accurately and efficiently, express numerical answers with a degree of 
precision appropriate for the problem context. 

Eureka Math: 
Geometry Module 2 
Lesson 24 

MP.7 Look for and make use of structure. The math practice ties into the underlying idea of trigonometry: 
how to relate the values of corresponding ratio lengths between 
similar right triangles and how the value of a trigonometric ratio 
hinges on a given acute angle within a right triangle. 

Eureka Math: 
Geometry Module 2 
Lesson 21, 23, 25, 27, 30 

MP.8 Look for and express regularity in repeated 
reasoning. 

Mathematically proficient students notice if calculations are repeated, 
and look both for general methods and for shortcuts.  As they work to 
solve a problem, mathematically proficient students maintain oversight 
of the process, while attending to the details. They continually evaluate 
the reasonableness of their intermediate results. 

Eureka Math: 
Geometry Module 2 
Lesson 26, 28, 29 
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HS Algebraic Functions A Semester 2 

Module 2: Trigonometric Functions  
Topic A:  The Story of Trigonometry and Its Contexts 

Topic A starts by asking students to graph the height of a Ferris wheel as a function of time and uses that study to help define the sine, cosine, and tangent functions as functions 
from all (or most) real numbers to the real numbers. A precise definition of sine and cosine (as well as tangent and the co-functions) is developed using transformational geometry 
from high school Geometry. This precision leads to a discussion of a mathematically natural unit of measurement for angle measures, a radian, and students begin to build fluency 
with values of sine, cosine, and tangent at 𝜋/6, 𝜋/4, 𝜋/3, 𝜋/2, 𝜋, etc. The topic concludes with students graphing the sine and cosine functions and noticing various aspects of the 
graph, which they write down as simple trigonometric identities.  

Big Idea: 

 The unit circle allows all real numbers to work in trigonometric functions. 

 Key features in graphs and tables shed light on relationships between two quantities. 

 Trigonometric functions can be represented by a table, graph, verbal description or equation, and each representation can be 
transferred to another representation 

Essential 
Questions: 

 How do you use/read a unit circle (using radians)? 

 What do the key features of a trigonometric function represent? 

 What are the different ways you can represent a trigonometric function? 

Vocabulary Radian, periodic function, Sine, Cosine, tangent, secant, cosecant cotangent 

Assessment Galileo:  Module 2 Pre-Assessment of Foundational Skills; Topic A assessment 

Standard Common Core Standards Explanations & Examples Resources 

F.IF.C.7E C. Analyze functions using different 
representation 

Graph functions expressed symbolically and show key 
features of the graph, by hand in simple cases and using 
technology for more complicated cases. 

e. Graph exponential and logarithmic functions, 
showing intercepts and end behavior, and 
trigonometric functions, showing period, midline, 
and amplitude. 

 

 Eureka Math: 
Module 2 Lesson 1, 2, 8 
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F.TF.A.1 A. Extend the domain of trigonometric functions 
using the unit circle 

Understand radian measure of an angle as the length of 
the arc on the unit circle subtended by the angle. 

 

 Eureka Math: 
Module 2 Lesson 2 - 9 

F.TF.A.2 A. Extend the domain of trigonometric functions 
using the unit circle 
 
Explain how the unit circle in the coordinate plane 
enables the extension of trigonometric functions to all 
real numbers, interpreted as radian measures of angles 
traversed counterclockwise around the unit circle. 

 

 

 

 Eureka Math: 
Module 2 Lesson 2 - 9 

MP.2 Reason abstractly and quantitatively. Students extend the study of trigonometry to the domain of all 
(or almost all) real inputs. By focusing only on the linear 
components of circular motion (the vertical or the horizontal 
displacement of a point in orbit), students develop the means to 
analyze periodic phenomena. 

Eureka Math: 
Module 2 Lesson 1, 8, 9 

MP.3 Construct viable arguments and critique the reasoning 
of others. 

The vertical and horizontal displacements of a Ferris wheel passenger 
car are both periodic. Students conjecture how these functions are 
related to the trigonometric ratios they studied in geometry, making 
plausible arguments by modeling the Ferris wheel with a circle in the 
coordinate plane. 

Eureka Math: 
Module 2 Lesson 4, 6, 7 

MP.4 Model with mathematics. The main modeling activity of this module is to analyze the vertical and 
horizontal displacement of a passenger car of a Ferris wheel. As they 
make assumptions and simplify the situation, they discover the need 
for sine and cosine functions to model the periodic motion using 
sinusoidal functions. 

Eureka Math: 
Module 2 Lesson 1, 2, 3, 4 
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MP.6 Attend to precision. Mathematically proficient students try to communicate precisely to 
others. They try to use clear definitions in discussion with others and in 
their own reasoning. They state the meaning of the symbols they 
choose, including using the equal sign consistently and appropriately. 
They are careful about specifying units of measure, and labeling axes to 
clarify the correspondence with quantities in a problem. They calculate 
accurately and efficiently, express numerical answers with a degree of 
precision appropriate for the problem context. 

Eureka Math: 
Module 2 Lesson 1 

MP.7 Look for and make use of structure. Mathematically proficient students look closely to discern a pattern or 
structure. 

Eureka Math: 
Module 2 Lesson 1, 3, 6, 8 

MP.8 Look for and express regularity in repeated reasoning. Mathematically proficient students notice if calculations are repeated, 
and look both for general methods and for shortcuts.  As they work to 
solve a problem, mathematically proficient students maintain oversight 
of the process, while attending to the details. They continually evaluate 
the reasonableness of their intermediate results. 

Eureka Math: 
Module 2 Lesson 6, 9 
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HS Algebraic Functions A Semester 2 

Module 2: Trigonometric Functions  
Topic B:  Understanding Trigonometric Functions and Putting them to Use 

In Topic A, the students developed the ideas behind the six basic trigonometric functions, focusing primarily on the sine function. In Topic B, students will use trigonometric 
functions to model periodic behavior. We end the module with the study of trigonometric identities and how to prove them.  

Big Idea: 

 The unit circle allows all real numbers to work in trigonometric functions. 

 Key features in graphs and tables shed light on relationships between two quantities. 

 Trigonometric functions can be represented by a table, graph, verbal description or equation, and each representation can be transferred to another 
representation 

Essential 
Questions: 

 How do you use/read a unit circle (using radians)? 

 How does the Pythagorean theorem and the unit circle relate to the identity sin
2
(θ) + cos

2
(θ) = 1? 

 What do the key features of a trigonometric function represent? 

 What are the different ways you can represent a trigonometric function? 

 What transformations can occur to a trigonometric function/graph and how do you know which one is which? 

Vocabulary Periodic function, cycle, sinusoidal, amplitude, midline, frequency, period, tangent function 

Assessment Galileo:  Topic B Assessment 

Standard Common Core Standards Explanations & Examples Resources 

F.IF.C.7E C. Analyze functions using different 
representation 

Graph functions expressed symbolically and show key 
features of the graph, by hand in simple cases and using 
technology for more complicated cases. 

e. Graph exponential and logarithmic functions, 
showing intercepts and end behavior, and 
trigonometric functions, showing period, midline, 
and amplitude. 

 

 

 Eureka Math: 
Module 2 Lesson 11, 12, 
13, 14 
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F.TF.B.5 B. Model periodic phenomena with trigonometric 
functions 

Choose trigonometric functions to model periodic 
phenomena with specified amplitude, frequency, 
and midline. 

 

 Eureka Math: 
Module 2 Lesson 11, 12, 
13 

F.TF.C.8 C. Prove and apply trigonometric identities 

Prove the Pythagorean identity sin2(θ) + cos2(θ) = 
1 and use it to find sin(θ), cos(θ), or tan(θ) given 
sin(θ), cos(θ), or tan(θ) and the quadrant of the 
angle. 

 

 Eureka Math: 
Module 2 Lesson 15 

S.ID.B.6A B.  Summarize, represent, and interpret data on 
two categorical and quantitative variables. 
Represent data on two quantitative variables on a 
scatter plot, and describe how the variables are related.  
     a. Fit a function to the data; use functions fitted to 
data to solve problems in the context of the data.  Use 
given functions or choose a function suggested by the 
context.  

 Eureka Math: 
Module 2 Lesson 13 

MP.2 Reason abstractly and quantitatively. Students extend the study of trigonometry to the domain of all (or 

almost all) real inputs. By focusing only on the linear components of 

circular motion (the vertical or the horizontal displacement of a point 

in orbit), students develop the means to analyze periodic phenomena. 

Eureka Math: 
Module 2 Lesson 12, 13 

MP.3 Construct viable arguments and critique the 
reasoning of others. 

The vertical and horizontal displacements of a Ferris wheel passenger 

car are both periodic. Students conjecture how these functions are 

related to the trigonometric ratios they studied in geometry, making 

plausible arguments by modeling the Ferris wheel with a circle in the 

coordinate plane. Also, students construct valid arguments to extend 

trigonometric identities to the full range of inputs. 

Eureka Math: 
Module 2 Lesson 11, 12, 
13 
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MP.4 Model with mathematics. The main modeling activity of this module is to analyze the vertical and 
horizontal displacement of a passenger car of a Ferris wheel. As they 
make assumptions and simplify the situation, they discover the need 
for sine and cosine functions to model the periodic motion using 
sinusoidal functions. Students then model a large number of other 
periodic phenomena by fitting sinusoidal functions to data given about 
tides, sound waves, and daylight hours; they then solve problems using 
those functions in the context of that data. 

Eureka Math: 
Module 2 Lesson 12 

MP.5 Use appropriate tools strategically. Mathematically proficient students consider the available tools when 
solving a mathematical problem. These tools might include pencil and 
paper, concrete models, a ruler, a protractor, a calculator, a 
spreadsheet, a computer algebra system, a statistical package, or 
dynamic geometry software. Proficient students are sufficiently 
familiar with tools appropriate for their grade or course to make sound 
decisions about when each of these tools might be helpful, recognizing 
both the insight to be gained and their limitations. 

Eureka Math: 
Module 2 Lesson 11, 13 

MP.6 Attend to precision. Mathematically proficient students try to communicate precisely to 
others. They try to use clear definitions in discussion with others and in 
their own reasoning. They state the meaning of the symbols they 
choose, including using the equal sign consistently and appropriately. 
They are careful about specifying units of measure, and labeling axes to 
clarify the correspondence with quantities in a problem. They calculate 
accurately and efficiently, express numerical answers with a degree of 
precision appropriate for the problem context. 

Eureka Math: 
Module 2 Lesson 13 

MP.7 Look for and make use of structure. Students recognize the periodic nature of a phenomenon and look for 
suitable values of midline, amplitude, and frequency for it. The 
periodicity and properties of cyclical motion shown in graphs helps 
students to recognize different trigonometric identities, and structure 
in standard proofs (of the Pythagorean theorem, for example) provides 
the means to extend familiar trigonometric results to a wider range of 
input values. 

Eureka Math: 
Module 2 Lesson 11 

MP.8 Look for and express regularity in repeated 
reasoning. 

In repeatedly graphing different sinusoidal functions, students identify 
how parameters within the function give information about the 
amplitude, midline, and frequency of the function. They express this 
regularity in terms of a general formula for sinusoidal functions and use 
the formula to quickly write functions that model periodic data. 

Eureka Math: 
Module 2 Lesson 11, 14 

 


