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Unit Overview Template 

Content Area: Mathematics 

Unit Title: Unit 1: Linear, Quadratic and Absolute Value Functions 

Target Course/Grade Level: Academic Precalculus /11th-12th grade 

Unit Summary  

In previous courses students were introduced to some basic functions and their properties.  In this 

unit students explore properties of functions in greater depth, analyze functions using different 

representations, build new functions from existing functions. Students evaluate, find the zeros of, 

write, and graph linear functions and inequalities. Students also write equations of parallel and 

perpendicular lines. In addition they use piecewise functions to model real-world data. A 

graphing calculator will be used to visualize and describe properties of functions.   

 

Unit Rationale 

Students will establish understanding of functions and their properties that will be essential for all other 

units. Students will be able to use and interpret functions given graphically, numerically, symbolically, and 

verbally. They will write and graph linear and piecewise functions to model real-world situations, 

interpret slope as a rate of change.  Using the arithmetic properties of functions, students will find the sum, 

difference, product and quotient of two functions      

Student Learning Objectives 

Students will be able to:  
1. Solve a Linear Equation.  

2. Solve a Quadratic Equation.  

3. Solve an Absolute Value Equation.  

4. Graph Linear, Quadratic and Absolute Value equations in two variables.  

5. Find the y - intercept of the graph of any equation with two variables.  

6. Find the Roots or Zeros of a Quadratic Equation with two variables.  

 

Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

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

4.  Model with mathematics. 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

 

NJSLS# New Jersey Student Learning Standards 

F-IF.B.4 For a function that models a relationship between two 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.  



F-IF.C.7A Graph linear and quadratic functions and show intercepts, maxima, and minima.  

F-IF.C.7 Compare properties of two functions each represented in a different way.  

F-IF.C.9 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.  

F-BF.B.3 Recognize situations in which one quantity changes at a constant rate per unit 
interval relative to another.  

F-LE.A.1B Interpret the parameters in a linear or exponential function in terms of a context.  

Unit Essential Questions 

1. How can we distinguish between different 
types of equations?  

2. How do you solve Linear Equations?  

3. What methods are used to solve Quadratic 
Equations and when should you use them?  

4. What does the graph of an equation 
represent?  

5. How do you find the initial value or y - 
intercept of any graphical equation?  

 

 

Unit Enduring Understandings 

1. Linear Equations are important in 
understanding simple real wold relationships.  

2. Quadratic Equations help model physics and 
business applications.  

3. Understanding the input, output relationship 
of Linear, Quadratic and Absolute Value 
equations are the foundation of Functions.  

4. The graph of an equation is a set of an infinite 
amount of possible solutions.  

5. Different operations in equations produces 
identifiable patterns for each graph.  

 

Career Readiness Practices 

CRP2. Apply appropriate academic and technical skills.  

CRP4. Communicate clearly and effectively and with reason.  

CRP6. Demonstrate creativity and innovation.  

CRP7. Employ valid and reliable research strategies.  

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.  

CRP11. Use technology to enhance productivity.  
 

Career & Technical Education Content Area: 21st Century Life and Careers Standards 

9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  

9.3.12.ED.1 - Apply communication skills with students, parents and other groups to enhance 
learning and a commitment to learning.  
 
 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment which will 

be modeled after the PARCC assessment model. This model assessment will include multiple choice, 

constructed response and a performance task. 

Formative Assessments 

 Do Nows                                                                      

 Discussions 



 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Solving and Graphing Linear Equations 

 

 3 days 

Lesson 2 

Solving for Roots of Quadratic Equations 

 

5 days 

Lesson 3 

Graph Quadratic Functions 

 

4 days 

Lesson 4 

 Quadratic Function Applications 

 2 days 

Lesson 5 

Vertex Form of Quadratic Function 

 2 days 

Lesson 6 

Solving X intercepts with Absolute Value 

2 days 

Lesson 7 

Graphing Absolute Value Functions 

3 days 

Lesson 8 

Graphing Linear, Quadratic and Absolute Value 

2 days 

Lesson 9 

Solving Linear, Quadratic and Absolute Value 

 2 days 

 
 

Teacher Notes:   

1.) 6 days allocated for formative/summative  assessments 

Students can seek input from their peers and teachers throughout collaborative assignments and activities 

 

Curriculum Development Resources 

http://www.khanacademy.org 

www.geogebra.org 
https://www.illustrativemathematics.org 
http://mathforum.org/ 
https://www.engageny.org/ 

www.desmos.com 

 

 

 

http://www.geogebra.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
https://www.engageny.org/


 
 

 

Unit Overview Template 

Content Area: Mathematics 

Unit Title: Unit 2: Advanced Functions and Transformations 

Target Course/Grade Level: Academic Precalculus /11th-12th grade 

Unit Summary  

In this unit students will use various methods to locate and approximate the zeros of polynomial 

functions. They examine the relationship of locating zeros of a function to solving for the roots of 

an equation. Students will solve quadratic, rational, and radical equations and rational and radical 

inequalities. To solve quadratic equations, they will use four different methods: graphing, factoring, 

completing the square, and by using the quadratic formula. Students will use the discriminant to tell 

the nature of the roots of a quadratic equation. Students will factor, test intervals, and use graphing 

calculators to solve polynomial inequalities. To solve rational inequalities students will use the least 

common denominator of rational inequalities and test intervals.    

 

 

Unit Rationale 

To solve rational inequalities students will use the least common denominator of rational inequalities and 

test Using the Fundamental Theorem of Algebra, intervals, the rational root test, synthetic division, and 

conjugate pairs. Using factoring techniques, The Remainder and Factor Theorems,  the  Intermediate 

Value Theorem, and the graphing calculator  students will locate the zeros of polynomial functions and use 

them to sketch the graphs of these functions. Using the Rational root theorem students will identify 

all possible rational roots of a polynomial equation. Apply the Descartes’ Rule of Signs to determine 

the number of positive and negative real roots a polynomial function has Students will approximate 

the real zeros of a polynomial function using Upper and Lower Bound theorems. 

 

Student Learning Objectives 

Students will be able to:  
1. Identify and describe inverse and direct variation functions.  

2. Identify if a rational function has asymptotes, then graph the function.  

3. Differentiate between vertical, horizontal, and oblique asymptotes.  

4. Define the domains of simplified rational expressions to make them equivalent to the originals.  

5.  Identify, graph and solve polynomial functions. 

 

Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

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

4.  Model with mathematics. 

5.  Use appropriate tools strategically. 



6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

 

NJSLS # New Jersey Student Learning Standards 

F-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by 
hand in simple cases and using technology for more complicated cases.  

F-IF.C.7.B Graph square root, cube root, and piecewise-defined functions, including step 
functions and absolute value functions.  

F-IF.C.7.D Graph rational functions, identifying zeros and asymptotes when suitable 
factorizations are available, and showing end behavior.  

Unit Essential Questions 

1. Are two quantities inversely proportional if 
an increase in one corresponds to a decrease 
in the other?  

2. What kinds of asymptotes are possible for a 
rational function?  

3. Are a rational expression and its simplified 
form equivalent?  

4. To simplify the nth root of an expression, 
what must be true about the expression?  

5. When you square each side of an equation, 
is the resulting equation equivalent to the 
original?  

 

Unit Enduring Understandings 

1. Transformations of the parent reciprocal 
function include stretches, compressions or 
shrinks, reflections, and horizontal and vertical 
translations.  

2. A rational function is a ratio of polynomial 
functions. If a rational function is in simplified 
form and the polynomial in the denominator is 
not constant, the graph of the rational function 
features asymptotic behavior. It looks quite 
different from the graphs of either of its 
polynomial components.  

3. You can use much of what you know about 
adding, subtracting, multiplying, and dividing 
fractions to add, subtract, multiply, and divide 
rational functions  

4. To solve an equation containing rational 
expressions, first multiply each side by the least 
common denominator of the rational 
expressions. Doing this, however, can introduce 
extraneous solutions.  

5. Solving a square root equation may require 
that you square each side of the equation, this 
may introduce extraneous solutions.  

6. You can add, subtract, multiply, and divide 
functions based on how you perform these 
operations with real numbers. One difference 
however, is that you must consider the domain 
of each function.  

7. You can combine like radicals using properties 
of real numbers.  

Career Readiness Practices 

CRP2. Apply appropriate academic and technical skills.  



CRP4. Communicate clearly and effectively and with reason.  

CRP6. Demonstrate creativity and innovation.  

CRP7. Employ valid and reliable research strategies.  

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.  CRP11. 
Use technology to enhance productivity.  

 

Career & Technical Education Content Area: 21st Century Life and Careers Standards 

 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
 9.3.12.ED.1 - Apply communication skills with students, parents and other groups to enhance 
learning and a commitment to learning.  
 
 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment which will 

be modeled after the PARCC assessment model. This model assessment will include multiple choice, 

constructed response and a performance task. 

Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Solving Quadratic Equations 

 

2 days 

Lesson 2 

Understanding the Discriminant 

 

2 days 

Lesson 3 

Graphing Polynomial Functions 

 

 4 days 

Lesson 4 

Roots of Polynomial Functions 

3 days 

Lesson 5 

 Polynomial Function Applications 

 2 day 

Lesson 6 

Rational Equations and Inequalities 

5 days 

Lesson 7 

Graphing Rational Functions 

4 days 



Lesson 8 

Solving Radical Equations 

2 days 

Lesson 9 

Applications of Radical Functions 

2 days 

 
 

Teacher Notes:   

2.) 6 days allocated for formative/summative  assessments 

Students can seek input from their peers and teachers throughout collaborative assignments and activities 

 

Curriculum Development Resources 

http://www.khanacademy.org 

www.geogebra.org 
https://www.illustrativemathematics.org 
http://mathforum.org/ 
https://www.engageny.org/ 

www.desmos.com 

 

 

 
 

Unit Overview Template 

Content Area: Mathematics 

Unit Title: Unit 3:  Exponential and Logarithmic Functions 

Target Course/Grade Level: Academic Precalculus /11th-12th grade 

Unit Summary  

In this unit students will simplify and evaluate exponential expressions with rational and irrational 

exponents and graph exponential functions and inequalities. Students will evaluate expressions, 

graph, and solve equations involving logarithms. In addition, they model real life situations using 

common and natural logarithms.   

 

Unit Rationale 

Students will learn about inverse relationship between exponents and logarithms, and compare their graphs 

as graphs of inverse functions. Students will evaluate and graph logarithmic functions using the definition 

and properties of logarithmic functions. Using the graphing utilities they will graph the functions on the 

proper viewing window. Students will evaluate, expand, and condense logarithmic expressions using 

properties of logarithms and the change-of-base formula. Using the properties of exponents and logarithm, 

students will solve exponential and logarithmic equations Using exponential growth and decay, logistic 

growth, and logarithmic functions, students will model and solve real-life problems 

Student Learning Objectives 

Students will be able to:  
1. Graph exponential and logarithmic functions.  
2. Use exponential functions to model population growth and decay.  
3. Use compound interest formulas to predict financial situations.  

4. Transform exponential and logarithmic functions. 

http://www.geogebra.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
https://www.engageny.org/


 

Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

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

4.  Model with mathematics. 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

 

NJSLS #  New Jersey Student Learning Standards 

F-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by 
hand in simple cases and using technology for more complicated cases.  

F-IF.C.7E Graph exponential and logarithmic functions, showing intercepts and end behavior, 
and trigonometric functions, showing period, midline, and amplitude.  

 

F-IF.C.8B 

Use the properties of exponents to interpret expressions for exponential functions. 
For example, identify percent rate of change in functions such as y = (1.02)ᵗ, y = 
(0.97)ᵗ, y = (1.01)12ᵗ, y = (1.2)ᵗ/10, and classify them as representing exponential 
growth or decay.  

Unit Essential Questions 

1. How do you model a quantity that changes 
regularly over time by the same percentage?  

2. How are exponents and logarithms related?  

3. How are exponential functions and 
logarithmic functions related?  

 

Unit Enduring Understandings 

1. You can represent repeated multiplication 
with an exponential function.  

2. You can use logarithms to solve exponential 
equations and exponential equation to solve 
logarithmic equations.  

 

Career Readiness Practices 

CRP2. Apply appropriate academic and technical skills.  

CRP4. Communicate clearly and effectively and with reason.  

CRP6. Demonstrate creativity and innovation.  

CRP7. Employ valid and reliable research strategies.  

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.  

CRP11. Use technology to enhance productivity.  
 

Career & Technical Education Content Area: 21st Century Life and Careers Standards 

9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  

9.3.12.ED.1 - Apply communication skills with students, parents and other groups to enhance 
learning and a commitment to learning.  
 
 

Evidence of Learning 



Summative Assessment: The students will be assessed with a summative unit assessment which will 

be modeled after the PARCC assessment model. This model assessment will include multiple choice, 

constructed response and a performance task. 

Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Properties of Exponents 

 

2 days 

Lesson 2 

Graphing Exponential Functions 

 

3 days 

Lesson 3 

Exponential Growth and Decay 

 

3 days 

Lesson 4 

Compounding Interest Applications 

3 days 

Lesson 5 

Simplifying Logarithms 

 3 days 

Lesson 6 

Properties of Logarithms 

3 days 

Lesson 7 

Solving Log Equations 

2 days 

Lesson 8 

Graphing Log Functions 

3 days 

Lesson 9 

Log Applications 

 2 days 

Lesson 10 

Mixed Exponential and Log Applications 

2 days 

Teacher Notes:   

3.) 6 days allocated for formative/summative  assessments 

Students can seek input from their peers and teachers throughout collaborative assignments and activities 

 

Curriculum Development Resources 

http://www.khanacademy.org 

www.geogebra.org 
https://www.illustrativemathematics.org 

http://www.geogebra.org/
https://www.illustrativemathematics.org/


http://mathforum.org/ 
https://www.engageny.org/ 

www.desmos.com 

 

 

 
 

Unit Overview Template 

Content Area: Mathematics 

Unit Title: Unit 4: Conic Sections 

Target Course/Grade Level: Academic Precalculus /11th-12th grade 

Unit Summary  

In this unit students work with conic sections. They use equations to identify important characteristics of 

each conic section. Students then use these characteristics to graph parabolas, circles, ellipses, and 

hyperbolas. 

 

Unit Rationale 

Students will prove geometric relationships among points and lines using analytical methods. They will 

use the standard and general forms of the equations of circles, parabolas, ellipses, and hyperbolas to find 

important characteristics of each conic section.  Students will find and use the standard form of the 

equation of the circle, graph the circles. Using the definition of a parabola and its standard form, students 

will write the equation, find the focus, and find the tangent line at a point on a parabola. Students will 

write the equation, graph, and analyze an ellipse using the definition of an ellipse and its standard form.  

They will also use the definition of a hyperbola and its standard form to write the equation, find the 

asymptotes, and graph hyperbolas. Students will recognize conic sections by their equations. 

Student Learning Objectives 

Students will be able to:  
1. Graph all four types of conic sections.  

2. Change from General form to Standard form.  

3. Identify the type of conic section by the standard form.  

4. Write the standard form from the graph of a conic section.  

 

Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

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

4.  Model with mathematics. 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

 

NJSLS # New Jersey Student Learning Standards 

http://mathforum.org/
https://www.engageny.org/


 

F-IF.C.8A 

Use the process of factoring and completing the square in a quadratic function to 
show zeros, extreme values, and symmetry of the graph, and interpret these in 
terms of a context.  

F-IF.C.8 Write a function defined by an expression in different but equivalent forms to 
reveal and explain different properties of the function.  

 

G-GPE.A.1 

Derive the equation of a circle of given center and radius using the Pythagorean 
Theorem; complete the square to find the center and radius of a circle given by an 
equation.  

G-GPE.A.2 Derive the equation of a parabola given a focus and directrix.  

G-GPE.A.3 Derive the equations of ellipses and hyperbolas given the foci, using the fact that 
the sum or difference of distances from the foci is constant.  

  

Unit Essential Questions 

1. What is the intersection of a cone and a 
plane parallel to a line along the side of a 
cone?  

2. What is the difference between the 
algebraic representations of ellipses and 
hyperbolas?  

3. How can we use the center of a circle and a 
point on the circle to generate the equation of 
the circle?  

4. What are the benefits of having the 
equation of a circle in center-radius form?  

5. Given the equation of a conic section, what 
key characteristics can be used to determine 
the type of conic section that is being 
represented?  

 

Unit Enduring Understandings 

1. Other coordinate systems have their place in 
mathematics to describe phenomena that is 
difficult to describe on the Cartesian Coordinate 
System.  

2. Students will understand the difference 
between all types of conics and be able to apply 
the formulas.  

3. Each point of a parabola is equidistant from a 
point called the focus and a line called the 
directrix.  

4. In an x-y relationship, replacing x by x-h and y 
by y-k (with h>0 and k>0) translates the graph of 
the relation h units to the right and k units up.  

5. An equation of a circle centered at the origin 
and radius r in the coordinate plane can be 
represented by the equation.  

6. There are four types of curves known as conic 
sections: parabolas, circles, ellipses, and 
hyperbolas. Each curve has its own distinct 
shape and properties.  

7. A circle is a set of points a fixed distance from 
one point. An ellipse “stretches” a circle and is 
the set of two points that have a total fixed 
distance from two points.  
8. The shape of a hyperbola is guided by 
asymptotes.  

9. A conic section is a curve obtained by 
intersecting a plane and a double cone.  

10. The intersection of a cone and a plane 
parallel to a line along its side is a parabola.  

 



Career Readiness Practices 

CRP2. Apply appropriate academic and technical skills.  

CRP4. Communicate clearly and effectively and with reason.  

CRP6. Demonstrate creativity and innovation.  

CRP7. Employ valid and reliable research strategies.  

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.  

CRP11. Use technology to enhance productivity.  
 

Career & Technical Education Content Area: 21st Century Life and Careers Standards 

9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  

9.3.12.ED.1 - Apply communication skills with students, parents and other groups to enhance 
learning and a commitment to learning.  
 
 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment which will 

be modeled after the PARCC assessment model. This model assessment will include multiple choice, 

constructed response and a performance task. 

Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Defining Parts of Parabolas 

 

1 days 

Lesson 2 

Graphing up/down and sideways parabolas 

 

2 days 

Lesson 3 

Writing Equations of Parabolas 

 

2 days 

Lesson 4 

Graphing and Writing Circle Equations 

3 days 

Lesson 5 

Circle/Parabola Applications 

2 days 

Lesson 6 

Graphing and Recognizing Ellipses 

3 days 



Lesson 7 

Equations of Ellipses 

2 days 

Lesson 8 

Graphing and Recognizing Hyperbolas 

3 days 

Lesson 9 

Equations of Hyperbolas 

2 days 

Lesson 10 

Graphing and Identifying all conic Sections 

 2 days 

Lesson 11 

Ellipse Applications 

2 days 

Lesson 12 

Hyperbola Applications 

2 days 

Teacher Notes:   

4.) 6 days allocated for formative/summative  assessments 

Students can seek input from their peers and teachers throughout collaborative assignments and activities 

 

Curriculum Development Resources 

http://www.khanacademy.org 

www.geogebra.org 
https://www.illustrativemathematics.org 
http://mathforum.org/ 
https://www.engageny.org/ 

www.desmos.com 

 

 

 

 
 

Unit Overview Template 

Content Area: Mathematics 

Unit Title: Unit 5:  Introduction to Trigonometry 

Target Course/Grade Level: Academic Precalculus /11th-12th grade 

Unit Summary  

In this unit students will work with angles and angle measurement in degrees and radians. 

Students examine trigonometric ratios defined using right triangles and investigate the 

trigonometric functions for an angle in standard position on the unit circle. Students then solve 

right triangles. They also will use the Law of Sines and the Law of Cosines to solve other 

triangles and to find the areas of triangles.    

Students will work with graphs of trigonometric functions and their inverses using radian measure 

 

Unit Rationale 

Using degree/radian conversion formulas and the reference angle rule, students will convert the measures 

of given angles and find coterminal and reference angles.  Using appropriate formulas, students will find 

arc length and the area of a sector.  Students will find the value of the six trigonometric functions of an 

angle in standard position.  Students will solve right triangles using the definitions of the trigonometric 

http://www.geogebra.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
https://www.engageny.org/


functions.  Students will find exact values of the six trigonometric functions of special angles without 

using a calculator 

Student Learning Objectives 

Students will be able to:  
1. Convert between radian and degree measurements.  

2. Find the exact value of the trigonometric functions using a point on the unit circle.  

3. Determine the amplitude, period and phase shift of sinusoidal functions.  

4. Find a sinusoidal function from a given graph.  

5. Establish identities using the Pythagorean Identities and reciprocal trigonometric functions  

6. Use the sum and difference identities to find exact values.  

7. Use the sum and difference identities to prove sine and cosine are phase shifts of each other.  

8. Use the double and half angle formulas to find exact values.  

9. Use identities to express products as sums and sums as products.  

10. Find the exact value of an Inverse Trigonometric Function.  

11. Find the approximate value of an Inverse Trigonometric Function using the calculator.  

12. Find the exact value of expressions involving inverse trigonometric functions.  

13. Solve equations involving one trigonometric function.  

14. Solve trigonometric equations that are in quadratic form.  
15. Solve trigonometric equations using identities.  

 

Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

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

4.  Model with mathematics. 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

 

NJSLS # New Jersey Student Learning Standards 

G-SRT.C.6 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.  

G-SRT.C.7 Explain and use the relationship between the sine and cosine of complementary 
angles.  

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

F-TF.A.1 Understand radian measure of an angle as the length of the arc on the unit circle 
subtended by the angle.  

 

F-TF.A.2 

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.  



 

F-TF.A.3 

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 x, π + x, and 2π - x in terms of their values for x, where x 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.B.5 Choose trigonometric functions to model periodic phenomena with specified 
amplitude, frequency, and midline  

F-TF.A.1 Understand radian measure of an angle as the length of the arc on the unit circle 
subtended by the angle.  

 

F-TF.A.2 

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.  

F-TF.A.3 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.  

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

F-TF.B.6 Understand that restricting a trigonometric function to a domain on which it is 
always increasing or always decreasing allows its inverse to be constructed.  

 

F.TF.B.7 

Use inverse functions to solve trigonometric equations that arise in modeling 
contexts; evaluate the solutions using technology, and interpret them in terms of 
the context. 

F.TF.C.8 Prove the Pythagorean identity sin2(θ) + cos2(θ) = 1 and use it find sin (θ), cos (θ), or 
tan (θ) given sin (θ), cos (θ), or tan(θ) and the quadrant.  

F.TF.C.9 Prove the addition and subtraction formulas for sine, cosine, and tangent and use 
them to solve problems.  

Unit Essential Questions 

1. How can we use trigonometric functions to 
describe physical relationships?  

2. How can the unit circle be used to calculate 
the six trigonometric ratios?  

3. How can we calculate exact values for angles 
that are not found using one of the special 
triangles?  

4. How can we use known identities to 
establish new identities?  

5. Why must a trigonometric function’s 
domain be restricted to construct its inverse?  

6. How can the inverse trigonometric function 
be used to solve trigonometric equations?  

7. If you know the value of sin(ϴ) , how can 
you find the other five trigonometric function 
values? 

Unit Enduring Understandings 

1. The unit circle can calculate the six 
trigonometric ratios at any point on the circle.  

2. Having an understanding of simple identities 
can open doors to a whole new set of identities.  

3. Identities can be used to calculate exact 
trigonometric values for any angle using the 
known special triangles.  

4. The solutions to trigonometric equations are 
many times periodic and have multiple 
solutions.  



 

Career Readiness Practices 

CRP2. Apply appropriate academic and technical skills.  

CRP4. Communicate clearly and effectively and with reason.  

CRP6. Demonstrate creativity and innovation.  
CRP7. Employ valid and reliable research strategies.  

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.  

CRP11. Use technology to enhance productivity.  
 

Career & Technical Education Content Area: 21st Century Life and Careers Standards 

9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  

9.3.12.ED.1 - Apply communication skills with students, parents and other groups to enhance 
learning and a commitment to learning.  
 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment which will 

be modeled after the PARCC assessment model. This model assessment will include multiple choice, 

constructed response and a performance task. 

Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Radian and Degree Measure 

 

2 days 

Lesson 2 

Right Triangle Trigonometry 

 

2 days 

Lesson 3 

The Unit Circle 

 

4 days 

Lesson 4 

Trigonometric Identities 

4 days 

Lesson 5 

Trigonometric Functions of Any Angle 

3 days 

Lesson 6 

Graphs of Sine and Cosine Functions 

3 days 



Lesson 7 

Graphs of Tangent and Cotangent Functions 

3 days 

Lesson 8 

Graphs of Secant and Cosecant Functions 

3 days 

Lesson 9 

Inverse Trigonometric Functions 

3 days 

Lesson 10 

Applications and Models 

 4 days 

Lesson 11 

Sum, Difference, MA and P toS Formulas 

4 days 

Lesson 12 

Solving Trigonometric Equations 

4 days 

Teacher Notes:   

5.) 6 days allocated for formative/summative  assessments 

Students can seek input from their peers and teachers throughout collaborative assignments and activities 

 

Curriculum Development Resources 

http://www.khanacademy.org 

www.geogebra.org 
https://www.illustrativemathematics.org 
http://mathforum.org/ 
https://www.engageny.org/ 

www.desmos.com 

 

 

 
 

Unit Overview Template 

Content Area: Mathematics 

Unit Title: Unit 6: Trigonometric Functions 

Target Course/Grade Level: Academic Precalculus /11th-12th grade 

Unit Summary  

Students will work with graphs of trigonometric functions and their inverses using radian measure. They 

will learn about amplitude, period, phase shift, and vertical shift. Students will use trigonometric equations 

to model real-life situations.  
In this unit students will learn basic trigonometric identities. Students will verify trigonometric identities, 

use sum and difference, double- and half-angle identities. Students will solve trigonometric equations 
using graphs and unit circle.  

 

Unit Rationale 

Using the fundamental trigonometric identities, reference angles, unit circle, and a calculator, students will 

find the values of the six trigonometric functions of any angle.  Using the graphs of trigonometric 

functions, students will identify the domain, range, key points, amplitude and period of these functions. 

Using the general equations trigonometric functions and graphing technology, students will analyze and 

sketch the graphs of these functions, including their horizontal and vertical transformations.   

http://www.geogebra.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
https://www.engageny.org/


Student Learning Objectives 

Students will be able to:  
1. Determine the amplitude, period and phase shift of sinusoidal functions.  

2. Find a sinusoidal function from a given graph.  

3. Identify and explore periodic behavior.  

4. Graph periodic functions.  

5. Write the formulas of trigonometric equations.  

 

Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

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

4.  Model with mathematics. 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

 

NJSLS # New Jersey Student Learning Standards 

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

F-TF.B.5 Choose trigonometric functions to model periodic phenomena with specified 
amplitude, frequency, and midline.  

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

F.TF.B.6 Understand that restricting a trigonometric function to a domain on which it is 
always increasing or always decreasing allows its inverse to be constructed.  

  

Unit Essential Questions 

1. How can we use trigonometric functions to 
describe physical relationships?  

2. Why must a trigonometric function’s 
domain be restricted to construct its inverse?  

3. How can you model periodic behavior?  

4. What function has as its graph a sine curve 
with amplitude 4, period , and minimum at the 
origin?  

Unit Enduring Understandings 

1. Trigonometric functions can be used to 
describe and quantify relationships.  

2. If a function’s domain is restricted, its inverse 
can be found if it was unable to be found on an 
entire domain.  

3. Periodic behavior is a behavior that repeats 
over intervals of constant length.  

4. The measure of an angle in standard position 
is the input for two important functions. The 
outputs are the coordinates (called cosine and 
sine) of the point of the terminal side of the 
angle that is one unit from the origin.  

5. You can translate periodic functions in the 
same way that you can translate other functions.  



Career Readiness Practices 

CRP2. Apply appropriate academic and technical skills.  

CRP4. Communicate clearly and effectively and with reason.  

CRP6. Demonstrate creativity and innovation.  

CRP7. Employ valid and reliable research strategies.  

CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.  

CRP11. Use technology to enhance productivity.  
 

Career & Technical Education Content Area: 21st Century Life and Careers Standards 

9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  

9.3.12.ED.1 - Apply communication skills with students, parents and other groups to enhance 
learning and a commitment to learning.  
 
 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment which will 

be modeled after the NJSLS assessment model. This model assessment will include multiple choice, 

constructed response and a performance task. 

Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Transformations of Trigonometric Functions 

 

3 days 

Lesson 2 

Equations of Trigonometric Transformations 

 

3 days 

Lesson 3 

Graphing of Periodic Functions 

 

3 days 

Lesson 4 

Applications and Models 

3 days 

 
 

Teacher Notes:   

6.) 3 days allocated for formative/summative  assessments 

Students can seek input from their peers and teachers throughout collaborative assignments and activities 



 

Curriculum Development Resources 

http://www.khanacademy.org 

www.geogebra.org 
https://www.illustrativemathematics.org 
http://mathforum.org/ 
https://www.engageny.org/ 

www.desmos.com 

 

 

 
 

 

 

http://www.geogebra.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
https://www.engageny.org/

