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HS Algebraic Functions B First Semester 

Module 3: Trigonometric Functions  
Unit 1:  Trigonometric Functions 

Building on their previous work with functions, and on their work with trigonometric ratios and circles in Geometry, students extend trigonometric functions to all (or most) real 
numbers.  To reinforce their understanding of these functions, students begin building fluency with the values of sine, cosine, and tangent at π/6, π/4, π/3, π/2, etc. Students make 
sense of periodic phenomena as they model with trigonometric functions. 
Students are introduced to periodic functions and define three trigonometric functions: y = sin α, y = cos α and y = tan α. Students learn to transform these functions just as they 
have transformed other types of functions. The parameter that affects the period of these functions is explored. Radians are introduced in connection to circular functions and 
trigonometric functions. By the end of this unit, students will have a conceptual understanding of how these functions are generated and used to model various situations.  
In the extension of the trigonometric functions to the unit circle, proficient students must use repeated reasoning (MP.8). Students will model real world situations with 
trigonometric functions (MP.4). Use of trigonometric vocabulary, such as (amplitude, frequency, period, midline, degree, and radian) aid in communicating precisely (MP.6).  

Big Idea: 

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

 Trigonometric identities can be proven and used to solve problems with specified context. 

 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 

 Specific transformations occur to trigonometric functions based on a value k and its manipulation to the function. 

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 sin2(θ) + cos2(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 Radian, unit circle, amplitude, frequency, period, midline, degree 

Standard Common Core Standards Explanations & Examples Comments 

F.IF.B.4 B. Interpret functions that arise in applications in 
terms of context 

For a function that models a relationship between two 

Students may be given graphs to interpret or produce graphs given an 
expression or table for the function, by hand or using technology.  
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quantities, interpret key features of graphs and tables 
in terms of the quantities, and sketch graphs showing 
key features given a verbal description of the 
relationship. Key features include: intercepts; intervals 
where the function is increasing, decreasing, positive, or 
negative; relative maximums and minimums; 
symmetries; end behavior; and periodicity. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

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. 

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

 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

Key characteristics include but are not limited to maxima, minima, 
intercepts, symmetry, end behavior, and asymptotes. Students may 
use graphing calculators or programs, spreadsheets, or computer 
algebra systems to graph functions. 
Example: 

 Graph the function f(x) = 2
x
 by creating a table of values. 

Identify the key characteristics of the graph. 

 
F.IF.7e Exponential and logarithmic functions, showing intercepts and 
end behavior. 
 

 

F.BF.B.3 A. Build a function that models a relationship 
between two quantities 

Identify the effect on the graph of replacing f(x) by f(x) 
+ k, k f(x), f(kx), and f(x + k) for specific values of k (both 
positive and negative); find the value of k given the 
graphs. Experiment with cases and illustrate an 
explanation of the effects on the graph using 
technology. Include recognizing even and odd functions 
from their graphs and algebraic expressions for them. 

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students will apply transformations to functions and recognize 
functions as even and odd. Students may use graphing calculators or 
programs, spreadsheets, or computer algebra systems to graph 
functions. 
Examples: 

 Compare the shape and position of the graphs of y = sin x to y 
= 2 sin x. 
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HS.MP.7. Look for and make use of structure. 

                                    

 

F.BF.3 Identify, through experimenting with technology, the effect on 
the graph of a function by replacing f(x) with f(x) + k, k f(x), f(kx), and 
f(x + k) for specific values of k (both positive and negative). 

F.BF.3 Given the graphs of the original function and a transformation, 
determine the value of (k). 

F.BF.3 Recognize even and odd functions from their graphs and 
equations. 

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. 

 

F.TF.1 Know that if the length of an arc subtended by an angle is the 
same length as the radius of the circle, then the measure of the angle is 
1 radian. 
F.TF.1 Know that the graph of the function, f, is the graph of the 
equation y=f(x). 
 

 

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. 

HS.MP.2. Reason abstractly and quantitatively. 

 

 

F.TF.2 Explain how radian measures of angles rotated counterclockwise 
in a unit circle are in a one-to-one correspondence with the 
nonnegative real numbers, and that angles rotated clockwise in a unit 
circle are in a one-to- one correspondence with the non-positive real 
numbers. 
 
Students may use applets and animations to explore the unit circle and 
trigonometric functions. Students may explain (orally or in written 
format) their understanding. 

Also extend trigonometric 
functions to their 
reciprocal functions. 

F.TF.B.5 B. Model periodic phenomena with trigonometric 
functions 

F.TF.5 Use sine and cosine to model periodic phenomena such as the 
ocean’s tide or the rotation of a Ferris wheel. 

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

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

 
F.TF.5 Given the amplitude; frequency; and midline in situations or 
graphs, determine a trigonometric function used to model the 
situation. 

 
Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model trigonometric functions and 
periodic phenomena. 

Example: 

 The temperature of a chemical reaction oscillates between a 

low of 20 C and a high of 120 C.  The temperature is at its 

lowest point when t = 0 and completes one cycle over a six 
hour period. 

b. Sketch the temperature, T, against the elapsed time, t, 
over a 12 hour period. 

c. Find the period, amplitude, and the midline of the graph 
you drew in part a). 

d. Write a function to represent the relationship between 
time and temperature. 

e. What will the temperature of the reaction be 14 hours 
after it began? 

f.     At what point during a 24 hour day will the reaction have 

a temperature of 60 C? 

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

Prove the Pythagorean identity sin
2
(θ) + cos

2
(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. 

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

F.TF.8 Use the unit circle to prove the Pythagorean identity sin
2

(θ) + 

cos
2

(θ) = 1. 
 
F.TF.8 Given the value of the sin(θ) or cos(θ), use the Pythagorean 

identity sin
2

(θ) + cos
2

(θ) = 1 to calculate other trigonometric ratios. 
 

 

 


